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A selection from the fine range
(Rcgd. Trade Mark

The new Tri-ang Toys are bel ter  than ever.

Whether  your  fancy is for a Mo to r  Car,

Fairycycle (Regd.), Pedal Kar, or  realistic

steel toy, you wi l l  f i nd  something to

please you  in  the unique I r i -ang  range.

Any  good  toyshop wi l l  be  ab le  to supply

MAGNA No. 8 « * « 105/
A reproduction of modern sporting cars, with very fine
Hues. Ball-bearing back axle, band brake. Upholstered
seat and back. 2 J ” Dunlop balloon pneumatic tyres, spare
wheel and tyre. For ages 4-8 years. Length 57 ins

Rcgd. Trade Wark.

L .BL  t a

FAIRYCYCLE
i n r t ’  TRAOt u*B»i
MODEL t l °  3 .

FAIRYCYCLE (Regd) MOD. 3 49/6
Ball-bearing wheels, pedals and bracket. 14* wheels, l i "

white sponge tyres. Rim brake, 2 cod leather saddle.
I - Chain cover, stand. Black or blue, CHROMIUM

X PLATED FITTINGS.TRI -ANG TRICYC  I f  N*5

TRI-ANG TRICYCLE No. 5 (Chain Drive) = □ 59/6
Specially designed for children 3-7 years. Almost impossible
to overturn. Ball-bearings, free wheel, powerful rim brake.
i r  sponge tyres. CHROMIUM PLATED FITTINGS.
Length 41 ins.

Write for Folder in three colours,
illustrating and describing the
most popular of Trhang Toys.

TRI-ANG
(REGD. TRADE MARK)

CARS & ALL .  METAL TOYS

IMPERIAL AIRWAYS TRI-ANG PLANE s * 12/6

Modelled on the big air liners note in use. Three nickel-
plated propellers revolve when 'plane is pulled along, and a

ratchet produces the sound of the engines. Soundly made of
steel, brightly enamelled. Length 25 ins.

British made by —
LINES BROS. LTD., TRI -ANG WORKS, MORDEN ROAD, MERTON, LONDON,  S.W 19.
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With the Editor
A Pioneer of Aviation

By the death on the 24th July  last of M. Santos-Dumont, the
world has lost one of the  most romantic figures in the story of
the conquest of the air. Unlike most pioneers of aviation, Santos-
Dumont  was directly interested in every type of aircraft. He
began his career by making ascents in free balloons of the usual
spherical shape, and  he fitted several of these with small motors
in the hope that  by  this means he would be able to control their
Hight. These experiments were unsuccess-
ful, but they led him to the construction
of cigar-shaped vessels fitted with pro-
pellers driven by motors, and with ele-
vators and rudders. I n  these airships he
had many remarkable adventures and
escapes from death. Finally he  turned
his attention to  aeroplanes.

Santos-Dumont was born at Sao Paulo,
Brazil, in 1873, and was  the son of a wealthy
coffee grower* During 1897 he  came to
Europe, and  at Paris he  made an  ascent
in an ordinary balloon. The experience
so thrilled him that he became an ardent
balloon enthusiast and  ordered two  balloons
to be constructed for his own use. One of
these was  called “ Brazil," and was  so  small
that  he was able to carry i t  about  in his
portmanteau. This balloon was of 4,104
cu. f t .  capacity  t and when inflated had a
lifting power of about 180 I b. The other
balloon could accommodate five persons,
and  was named ” Vaugirard."

Motor tricycles were very popular at  that
time, and one day i t  occurred to Santos-
Dumont that by applying the motive
power of a tricycle engine to a balloon
he could evolve an  effective airship. In a
workshop in the Rue du  Colisee, Paris, he
adapted the motor of a tricycle for this
purpose, and,  as he said, " realised something tha t  was interesting
in those days—a 34 horse-power motor that weighed 661b.” The
envelope for the dirigible was constructed to his plans and was
cylindrical in shape with cone-shaped ends. I t  was made of
Japanese silk, and  was 82 |  ft. in length, 11 J f t .  in diameter and  of
6,354 cu .  ft. capacity. A small car was suspended beneath the
envelope, and a rudder consisting of a triangular steel frame
covered with silk was attached to the stern. The airship was
named " Santos-Dumont No. 1," and two short trial flights were
made in September 1898, from the captive balloon station a t  the
Paris Zoological Gardens.

Early in the following year Santos-Dumont constructed his
second and larger dirigible, with a gas capacity of 7,000 cu. f t .
The trial flight was carried out  from the same place as  the tests of
the first airship, bu t  a rainstorm caused the gas in the envelope
to contract so much that the airship fell rapidly and was wrecked
in the topmost branches of some high trees.

Other airships followed, the  fourth, completed in September
1900, being equipped with a two-bladed propeller at  the front
end instead of at  the  stern. I t  was operated by a 7 h.p. twin-cylinder
motor at  the rate of 100 r.p.m., and i t  made several successful
flights over Paris.

The two-cylinder motor was later replaced by  a four-cylinder
one, the airship envelope being increased in size to  compensate for
the added weight. The improved vessel was so successful in flight

that with i t  Santos-Dumont attempted t o  win a prize of /4,000
offered to the  first man who should succeed in making an aerial
flight round the Eiffel Tower. His attempt ended in disaster,
however, but he  accomplished the feat on 19th October 1901, with
his sixth airship, which was of 22,239 cu. ft. capacity and  had a
lifting power of 1,518 lb.

For a time Santos- Du moot was interested in the  subject of
heavier-t  han-air machines, and on 12th November 1906, he carried
out  a brief bu t  successful flight at  Bagatelle, near Paris, in  a

machine of his own construction. The
machine rose to a height of about 15 ft.
and flew about 700 ft. through the air in
21 seconds.

Canada’s Wonder Canal
The Great Lakes of North America and

the short rivers and canals connecting them
form with the St,  Lawrence the world's
most wonderful inland waterway. The
distance from the  Strait  of Belle Isle at
the mouth of the St. Lawrence to the
western end of Lake Superior is 2,339 miles,
but when white men first settled in North
America, and  for many years afterwards,
the waterway was not navigable over i ts
entire length. Niagara Falls, and  rapids in
the St.  Lawrence itself and  elsewhere, being
serious obstacles. A little more than 100
years ago steps were taken to circumvent
these obstacles by  means of canals, which
at first were narrow and shallow, bu t  were
increased in width and depth from time to
time in efforts to cope with the increasing
traffic. The size of the successive canals
is indeed a measure of Canadian progress,
for as the population of the country
increased, and i ts  industries grew in
importance, they were called upon to

give passage to larger vessels.
The greatest of the artificial waterways that  form the connecting

links of the Great Lakes system is the reconstructed Welland
Ship Canal, which connects Lakes Erie and Ontario, and was
officially opened last month. This canal  is 25 miles in length and
30 ft.  in depth, and is remarkable for the magnificence of the locks
by means of which vessels passing through i t  ascend or descend the
steep slope of the  Niagara escarpment. There are seven of these
structures, each giving a lift of 46 ft. 6 in., in addition to a guard
lock 1,380 ft. in length that is the longest lock in the world.

The construction of the great locks and the completion of the
Canal itself are  triumphs of modern engineering, for i t  was necessary
to  make long portions of the  existing canal  wider and deeper, and to
unite new sections to them, without hindrance to vessels using the
old waterway or to traffic on the busy roads and  railways crossing
i t .  How this was done will be fully explained in interesting articles
to be commenced in an  early issue of the "M.M"

Other obstacles remain to be overcome before there is deep-water
communication between the Great Lakes and the Atlantic Ocean,
for at  present some of the canals by  means of which the rapids of the
St.  Lawrence are avoided are only 14 f t .  in depth.  Canada and the
United States have agreed to  work together in providing a waterway
27 ft. in depth between Lake Ontario and Montreal, however, and
the engineering work involved will include hydro-electric power
schemes developing the gigantic total of 5,000,000 h.p.

The late M. Santos-Dumont.
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mouth, but the shrimps and other tiny creatures are held back
by the fringe of the baleen and are passed down the throat. A
full-sized Greenland whale may possess a ton of whalebone, and at
one time these creatures were hunted ruthlessly for this commodity,
a ton then being valued as high as £3,000. Nowadays the price
obtained for whalebone is considerably less.

The Greenland whale looks like a series of humps, the most
conspicuous of which contains a blow -hole through which he
discharges water that he has accident!y taken in during breathing
or eating. This habit of the whale is an unfortunate one for
him, as it betrays his presence to the lookout man on the whaling
ship and is the occasion for the familiar cry : There she blows ! "
Another and more formidable feature of the Greenland whale is
the huge tail that he always flourishes when he dives, or uses as a

Mail when he is
attacked a n d
wounded. With
one blow of his
tail he can smash
any boat that is
un fo r tuna t e
enough to be in
the way. He is
found in all the
oceans ,  bu t
favours particu-
larly the icy
waters of the
Arctic region.

The Nordcaper
Whale is similar
to but smaller
than the Green-
land whale, and
is distinguished by
a series of horny,
honeycombed
prominences on
its head , which
are known as the
" bonnet," and are
believed to have
been created by
the  c r ea tu re
scraping its nose
against rocks to
ge t  r i d  o f

barnacles. When attacked he makes a fierce fight for life.
Another type of whalebone whale distinguished by a physical

peculiarity is the Humpback Whale, which has a prominence
on its back by which the fin is supported. I t  is an ungainly
but sportive creature, about 45 ft, long, and with dippers almost
as long as itself. The Humpback Whale is found wherever whales
exist, and is sometimes seen off the coast of Britain.

The commonest whales are the whalebone species known as
Rorquals. Of these the Blue Rorqual or Sibbald’s Finwhale has
the distinction of being the largest of all types of whale. In fact it
is the largest living animal, and in the northern seas grows to a
length of 80 ft. to 100 ft. ; in the south it rarely exceeds 80 ft.
The common Rorqual is slightly less and attains a length of 60 ft.
to 70 ft., while the lesser Rorqual is still smaller. Rorquals feed
on fish such as herrings and pilchard, which they catch singly or
a few at a time and retain in a large collapsible pouch in the lower
jaw. When this pouch becomes conveniently full the whale
empties it at one swallow I The Rorqual has no claim to beauty.
Its head accounts for nearly one-quarter of its length ; its eyes are
where one would expect its ears to be, and its ears are represented
only by a small hole close to each eye. The creature breathes
through nostrils sunk in the top of its bald head, and the finishing
touches to its grotesque appearance are supplied by its lack of
forehead and its huge mouth. A sharply curved fin rises from
the middle of its back.

The Rorquals are very strong, and their ability to travel through

W HALING is one of the oldest and most romantic occupations
of the sea, and its history is full of thrilling stories of
adventure in which courage, daring and skilful seamanship

have played a great part. The development of powerful mechani-
cal weapons has done much to rob whaling of its romance, and
modern whaling is a cold-blooded, scientific business that bears
very little resemblance to the methods of even a century ago.
In this series of articles we shall follow the changing fortunes
of the whaling industry from its earliest days to the present time.
Before starting upon this most interesting story, however, it will
be well to familiarise ourselves with the chief species of whales
and the purposes for which they have been and are ruthlessly
hunted.

The business of whaling is often spoken of as '* whale fishing/'
but more gener-
ally and accurate-
ly as " whale
hunting." This is
logical, for whales
are not fish, but
s e a - d w e 1 1 i n g
warm - blooded
animals which,
millions of years
ago, lived on the
land, crawling
about the vast
swamps  tha t
covered much of
the earth's sur-
face. All external
trace of their
association with
life on land dis-
appeared long be-
fore whaling be-
gan, and to-day
only small bones
in the shoulder
and tail remain
as evidence of the
fore and hind legs
possessed long
ago.

Wha le s  a r e
classed under two
headings, whale-
bone whales and toothed whales. Each class includes several
species, and each of these possesses different characteristics and
habits. The principal species of the whalebone class are the
Right Whale, the Black Whale or N ordcaper, and the Rorqual
or Firmer Whale. The best known of the Right Whales is the
Greenland Whale, an ugly-looking animal with an enormous
mouth in which a huge whalebone, called the baleen, takes the
place of teeth. The baleen is not a bone, as might be thought,
but is a series of horny plates ranged along the two sides of the
upper jaw. A full-sized Greenland whale may possess as many as
400 of these plates on each side of and at right angles to the jaw.
The mouth is egg-shaped, and the plates vary in length, the
longest being near the middle and 10 ft. to 12 ft. in length, while
the shortest are at the front and back of the jaw. They are
triangular in shape, the base being attached to the palate ; and
the inner edge is frayed with stiff hairs. Normally the plates lie
fiat along the jaw with the frayed edge toward the throat, but
when the whale opens his mouth they automatically hang down.

It seems almost incredible that these great animals, which grow
to a length of from 50 ft. to 75 ft., feed only on shrimps or other
small marine life, which are consumed in enormous quantities.
With his 20-ft. jaw wide open, the Greenland whale will swim into
a shoal of shrimps and receive several thousands of them, together
with a considerable quantity of water that he discharges by
partly closing his jaws and raising his huge tongue to the roof
of his mouth. The water quickly drains out at the sides of his

Hunting for whales amid the Arctic ice, in the days of the sailing ship.
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the water at a speed of 10 to 16 knots kept them immune from
capture until the advent of steamships and modern whaling
methods. The old-time whalers left them severely alone, for
their yield of whalebone was poor as compared with that of the
smaller Greenland whale, and was not considered to be worth the
great risk involved in capturing and killing them. If a young
harpooner were rash enough to plunge his iron into a large Rorqual,
the whale, harpoon and
entire length of whale-
line disappeared with
lightning rapidity. If
the line caught for an
instant on the side of
the boat, the craft and
its occupants were in-
stantly dragged under
water, or were towed
along so fast and violent-
ly that very soon the
boat capsized.

The giant among
toothed whales is the
Spe rm Wha le ,
or Cachalot, which grows
as big as the Greenland
whale and is distinguish-
ed from other species by
its huge, flat-topped and
almost square-nosed
head. This head extends
for about one-third of
the length of the whale,
and consists almost en-
tirely of a spongy mass
in the interior of which
is a cavity that contains
a large quantity of very
valuable oil called
Spermaceti. Ages ago
the Sperm whale possess-
ed a formidable array of teeth in both its upper and its lower jaws,
but now only the lower jaw is so equipped, and a few slight denta-
tions in the upper jaw are all that remain to suggest the powerful
teeth that once existed there. The teeth in the lower jaw are
from 8 in. to 10 in. long and are sharply pointed.

Unlike its Greenland relative, the Sperm whale feeds chiefly
on the huge squids and
cuttle-fish of mid -ocean,
and of fish such as rock
cod when these are not
available. Sailors who
have witnessed a fight
between a Sperm whale
and a cuttle-fish have
spoken of the encounter
as a never-to-be-for-
gotten sight. With its
huge tentacles the cuttle-
fish strives to crush the
whale, but appears to
have little effect upon
it. In the meantime the
whale proceeds to bite
off and swallow the ten-
tacles of the cuttle-fish
in pieces 6 ft. or 7 ft. in
length, for subsequent
digestion. When we
remember that the ten-
tacles are nearly 3 ft.
thick, we get some idea
of the size and formid-
able character of these
deep-sea c r ea tu re s .
Examination of a cap-
tured Sperm whale has
sometimes revealed great
wealds across its body
that have been caused by the powerful " suckers ** of cuttle-fish
during their fight for life.

The Sperm whale is much more aggressive than the Greenland
whale, and when attacked and wounded will make furious rushes
at the boats of the whaling ship, and even attack the vessel itself.
Charging a boat with tremendous force, the infuriated whale can
destroy it at a single blow and crush the timbers to match wood
with its powerful jaws. The Sperm whale is hunted chiefly for

the spermaceti already mentioned, and for the sperm oil obtained
from the blubber round the body ; these are used as ingredients
of ointments and in the manufacture of candles and soap. Occa-
sionally a whale is caught that yields a supply of anbergris, which
is used as the basis of some of the most costly perfumes and fetches
a high price. Ambergris is an un pleasant-smelling fatty secretion
formed in lumps in the intestines of the whale and is the result of

disease. More frequently
the stuff is found floating
in the water or washed
up on shore. The teeth
of the Sperm whale
make valuable ivory.

Whales are great
divers, and after coming
to the surface to breathe
they will descend per-
pendicularly to a depth
of from 4,000 ft. to
5,000 ft. A whale des-
cending to 5,000 ft. is
subjected to a pressure
of almost 140 tons per
sq. ft. of its body, and
its ability to withstand
this enormous water pres-
sure is believed to be due
partly to the thick coat-
ing of blubber immedi-
ately beneath its skin.
This blubber also con-
serves the heat of its
body and enables it to
travel from tropical seas
to Polar regions without
discomfort. Whales are
g reat travellers, and
Sperm whales captured
in the Atlantic have
been found to be carry-

ing harpoons thrust into them when they ’were in the Pacific. A
whale can remain under water for as long as 50 minutes at  a time.

The story of whaling is almost that of exploration, for in many
instances the opening up of new whaling grounds has followed
upon the reports of merchant adventurers and explorers, especially
in the Arctic and Antarctic regions. The Norwegians were hunting

whales in the North
Sea as long ago as the
ninth century, and in
the 12th century the
Basques on the North
coast of Spain carried on
whaling in the Bay of
Biscay. They erected
lookoil t towers on the
high points and islands,
and watchers warned
the villagers when a
whale was observed. The
Basques obtained a good
price for the blubber oil.
The lungs of the whales
were reserved for the
priests, and the meat
was greatly valued by
the villagers.

Whaling was in pro-
gress off the East coast
of Scotland in the 13th
and 14th centuries. It
is on record that
Alexander I I  granted
half of the blubber of
whales captured in the
Firths of Forth and Tay
to provide altar candles
in Dunfermline Abbey.
In 1600 whaling ships

from the Bay of Biscay were operating as far north as Iceland
and even ofi the coast of Newfoundland. By that time British
whaling ships had begun to seek a share of this profitable trade.
In 1594 a British whaling expedition had been sent to C pe Breton,
Nova Scotia, and for several years from 1598 whaling ships sailed
from Hull to Iceland and the North Cape.

In April 1607, Henry Hudson, the great explorer, sailed from
London to seek the North-West passage (Coniiiiu&i on page 729)

Head-on view of a Right Whale, showing the great mouth and giving a good idea of the immense bulk of
these animals. The illustrations on this page are reproduced by courtesy of “ Compressed Air Magazine.”

Hoisting the head of a Whalebone Whale aboard the ship. Beyond the huge lower jaw can be seen the
baleen of the upper jaw.
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: The Triumph of ‘Miss England IIP 3

Water Speed Record of 119.75 m.p.h.
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

ON 18th July last, Mr. Kaye Don, piloting Lord
Wakefield’s '* Miss England I I I  ” on Loch
Lomond, succeeded in regaining for England

the world’s water speed record by covering a measured
nautical mile in opposite directions at an average speed
of 119.81 m.p.h. He thus also regained for Great
Britain the " triple crown ” of world’s speed records
in the air, on land and on the water. Mr. Don made his
first run at the amazing speed of 120.5 m.p.h. , and the
time for the return journey was 34.8 sec. giving a speed
of 119.12 m.p.h. The previous record was held by
Commodore Gar Wood, who early this year attained
111.71 m.p.h. in “ Miss America IX,"  and the official
figures of Mr. Don’s new record are 1 19.75 m.p.h.

Mr. Kaye Don has now taken the British boat to
America, where he hopes to regain the Harmsworth
Trophy from Commodore Wood during the British
International Trophy Races to be held this month on
Lake St. Clair. The American
has held this trophy since 1920,
when " Miss America " defeated
the British ° Maple Leaf IV  ” in
Osborne Bay. Commodore Wood
will use in the race a specially
constructed new boat named " Miss America XX

Miss England I I I  ” built by J .  I .  Thomycroft & Co.
Ltd., is somewhat similar in external design to “ Miss
England II  ,” the boat in which Sir Henry Segrave and
Mr. Kaye Don set up previous records. In the older
boat some difficulty was experienced in keeping control
when cornering. This trouble has been overcome in
“ Mtss England III  ” by the provision of three rudders,
two at the rear and the third forward of the step in the
hull. They are all controlled from a normal steering
wheel on the starboard side of the cockpit, and the boat
can be further assisted in turning by varying the speeds
of the two propellers.

In the design of " Miss England III " it was essential
to produce a boat with the highest possible speed, but it
was, even more essential that the boat should be quite
seaworthy and safe to  manoeuvre at high speed. I t  is
therefore not surprising to find that, although only a
comparatively short time was available for the con-
struction of the vessel, many weeks were spent in making

involved calculations in respect to every little detail.
The initial calculations were succeeded by a series of

tests in the Thornycroft experimental tank. These
were carried out on a number of wooden models made
exactly to scale, each with some particular characteristic
that,  in conjunction with extremely sensitive instruments,
would show by practical tests, as distinct from theoretical
calculations, the most suitable form of hull.

The next phase of the experiments was the building of
a model hull to one-tenth of the scale of the proposed
boat. This was subjected to a further series of tests
during which rockets were used to propel the model,
and an interesting arrangement was devised in order to
test the manoeuvrability of the hull when travelling at
speed. This consisted of holding the forward rudder in
position by  a piece of gun cotton so arranged that,
when the model had gathered full speed under the power
of the rocket astern, the gun cotton fuse was burnt

through at a pre-determined time
and the rudder was then pulled
hard over by a rubber band.
I t  was established in this manner
that such a sudden change in
direction did not affect the boat’s

stability, and it was decided that the form of hull was
sufficiently correct to justify proceeding with the actual
work of construction. Building was commenced in
February of this year, and proceeded so rapidly that on
9th May the completed boat was formally handed
over by Sir John Thomycroft to Lord Wakefield.

The first runs, made on Lake Garda in Northern
Italy, were encouraging but not completely satisfactory,
and after Mr. Don had spent much time at the wheel
in order to familiarise himself with the craft, and also
to enable the Thornycroft experts present to acquire
reliable information, the boat was returned to England.
Several slight but important modifications were then
made, one being the substitution of the Rolls-Royce
engines that had been transferred from “ Mtss England
II ” for the preliminary runs by a pair of new Schneider-
Trophy-type 12-cylinder Rolls-Royce engines.

I t  was decided that the attempts on the world’s speed
record should be made on Loch Lomond, but when high-
speed runs were resumed it  was evident that ft Miss

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
The above photograph shows “ Miss England III,” in

U which Mr. Kaye Don regained for England the water speed
record. The boat is seen gathering speed on Loch Lomond.
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England III  ” was still not functioning satisfactorily.
Bad luck seemed to dog the attempt, for first the boat,
and then the slipway or the weather, caused aggravating
delays. Eventually, however, after various minor
adjustments had been made, the boat was deemed
satisfactory. At dawn on 18th July, conditions of both
the boat and the weather being satisfactory, Mr. Kaye
Don and his
engineer, R.
Garner, be-
c a m e t he
f i r s t  t o
t r ave l  on
water at a
speed of over
two miles a
minute.

“ M I s s
Eng land
I I I”  is of
the hydro-
plane type
of " skim-
ming ” boat,
a type that
was  f i r s t
evolved by
Sir John I.

and develop a total of 4,400 b.h.p. at 3,200 r.p.m. The
weight of each engine is 1,630 lb., giving a power weight
ratio of only' 12 oz. per b.h.p., compared with the average
10 lb. of motor car engines. Superchargers are fitted
to each engine, and these rotate at the almost incredible
rate of 25,600 r.p.m. when the engine is running at full
power. The fuel consumption at  full throttle is approxi-

mately five
gallons a
minute, and
the petrol
tanks hold
160 gallons,
or sufficient
for about
30 minutes*
runn ing .
The  tw in
eng ines
d r ive
th rough
fo rward
sha f t s  t o
sepa ra t e
gear-b o x e s
of what are
known as
the f< ele-

A splendid photograph of “ Miss England III ” at hl h speed. The stepped arrangement of the hull is well shown. For this and the
photograph on the previous page we are indebted to J. I. Thornycroft Ltd.

Thornycroft in 1877, when he took out patents for boats
having hulls with a transverse step designed to skim
along the surface of the water. In those early days
development was impeded by lack of sufficient pro-
pelling power, and it was not until the arrival of the
internal combustion engine that any real progress
was possible with this type.

The “ Miranda IV,” built in 1910, was the most

phant ” type. Each of these consists essentially of a
large gear wheel driven by the shaft from the engine,
which meshes with a smaller gear that returns the
drive aft, being connected to the propeller shaft. The
engines, gear-boxes and transmission are all water-cooled
through scoops that pick up water as the boat travels
and discharge it aft, thus providing a constant circu-
lation of fresh water.

successful of the early skimming boats, and i t  was on this
vessel that the famous Thornycroft Coastal Motor Boats,
familiarly known as C.M.B.’s, were based. These were
built during the War for submarine chasing and other

The twin propellers rotate at  7,000 r.p.m. at  full engine
power, and are carried on steel shafts running in special
rubber bearings. They are arranged to  rotate in opposite
directions, and in order to allow of this it  was necessary

coastal work, and “ Miss England I I I  ” resembles them
in the design and construction of
her hull. Elm timbers and two
outer skins of mahogany are used,
the inner one
outer laid
fo re -
a n d-a f t
with oiled
fabric be-
tween. A
third skin
is built up
on to the hull
from the bow
to form a
straight transverse step more or less amidships, on
which the boat skims when her bow rises and clears the
water as her speed increases. Abaft this the hull is

to reverse the rotation of the port engine. Before
suitable propellers could be
obtained several pairs were made

in bronze
and
steel,
pair
from high
t ens i l e

forgings be-

AVD CWI

diagonal and the i n
a

cut

steel
ing useef on the
record run. Each
of these propellers
required more than
300 hours of care-
ful machining !

The pilot and
the engineer sit
forward of the

A sectional draw-
ing of " Miss

England 111 ” showing
the position of the two Rolls-

Royce Schneider Trophy engines
with which the vessel is equipped, and

the accommodation provided for the pilot
and his engineer. By courtesy of *' The
Yachting Monthly and Motor Boating Magazine.”

rounded, gradually merging into a sharp chine edge to
the square transom. Four deep built-up engine bearers
running from bow to stern form a backbone of immense
strength, properly bracing the whole of the hull and
engine installation into one unit. The hull is 35 ft.
in overall length, and has an outside beam of
9 ft. 6 in.

As already mentioned, the engines employed are two
Rolls-Royce Schneider Trophy engines. They are each
of 12 cylinders with a bore and stroke of 6 in. by 6.6 in.,

engines, and the control wheel, which is on the starboard
side of the cockpit, is connected to a steering box. The
drop arm of this is coupled to the forward rudder, which
in turn is linked by a steel cable running through roller
guides to the twin rudders aft.

The throttle controls of the engines are arranged in a
particularly interesting manner. Control rods lead from
each separate engine to an accelerator pedal having a
differential balancing action. When the pedal is fully
depressed both throttles are [Continued on page 720)
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A 480-Ton Gantry Crane
Handling Large Calibre Guns □

for Warsnips

THE development of large calibre guns of enormous weight,
such as are used in warships, has made necessary the
provision of adequate appliances for handling them.

An interesting travelling gantry crane for this purpose is in
use at the French Naval Artillery Department at Gavre, near
the port of Lorient. This crane, which is capable of lifting

480 tons, was built by the well-known Etablissements Dayde, whose
works are at Creil in the Oise Department.

The gantry of the crane, on which the trolley hoists are supported,
is made up entirely of immense steel beams arranged in two pairs
of main girders forming the cross runway for the main trolley
hoist of 480 tons’ capacity, and two single girders, which carry the
10- ton hoisting trolley. These girders are connected together
by two massive longitudinal cross girders and two outside beams.
Between the twin girders supporting the main hoist trolley and the

single girders is a passageway, and a similar passage
runs between the inner double crossbeams and the
outer ones. A network of ties and struts arranged
in trellis formation are placed below the passageways
to  ensure perfect rigidity. The gantry is supported
by four pillars or legs, each of which is cross-stayed.
The lower ends of the pillars are cross-tied by
horizontal built-up girders, and also by  a vertical

lattice girder arranged in the form of a St. Andrew’s Cross, the lower
arms of which are supported by the horizontal girder.

Below the gantry is a roomy cabin in which is housed part of the
electrical equipment by means of which the crane is operated. This
cabin serves also as the control post for the crane driver, who reaches
i t  by means of a ladder. The crane travels on rails of 49 ft. centres,
and the height from the rails to the underneath side of the gantry
is 50 J ft.

The crane travels on four massive eight- wheeled bogies, two bogies
supporting each side of the crane. Each of the pillars rests on a steel
bolster supported in turn on the bogies, each wheel of which is 3 ft.
in diameter.

Only four wheels of each bogie are driven, and these are worked
through gearing by two 11 h.p. electric motors. In order to ensure
that each bogie is driven at an equal rate, the driving wheels are
interconnected by cross shafting, the shafting being joined by
teliscopic joints to allow for any slight mis-alignment that might
occur when the crane is carrying a heavy load. If one of the
driving motors should fail, an automatic brake comes into opera-
tion and locks the transmission gearing, thus bringing the bogies
to rest.

The main winch house is built from steel plates bolted to a
framework of girders, and houses the main hoisting winch, which
is capable of handling a load
of 480 tons. The winch house
is mounted on four sets of four-
wheeled bogies, the axles of which
are articulated. The bogie
wheels are each 3 ft. in diameter

(Above) An end view of the 480-ton Gantry Crane
described in this article, showing the 10- ton
auxiliary hoist and the main hoist chain racks.
(Right) The main hoisting block and load hook.
The hook swivels on a large diameter ball race
hidden behind the triangular steel plates. This
arrangement allows easy manipulation of the
load, and reduces the side strain on the lifting

chains.
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and run on two sets of rails laid along the top of
one of the main girders of the gantry. The winch
house is traversed by power supplied by two 11 h.p.
electric motors, which drive two
of the eight axles of the  bogies.

The winch drum is driven
by a 90-h.p. electric motor
through irreversible worm
gearing, and is fitted with
a solenoid - operated
band brake.

The load is lifted by
immensely strong roller
chains, composed of
massive steel links,
which pass over two
parallel sprockets in the
hoisting winch. After
leaving the sprockets
the links pile up auto-
matically on chain
racks outside the winch
housing, so that they
cannot interfere with
the handling of the
The chain racks
shown plainly in
illustrations.

The chain is
pended from four
leys, which divide the
strain equally over the
eight falls of chain that
support the pulley
block and load hook.

The illustration of the :
indicates its enormous size,
of cast steel, and swivels on a 24-in.
diameter ball race that in turn is sus-
pended from the pulley block by
a universal joint, so that it
is free to  swing in any
direction.

The auxiliary hoist-
ing winch, which has a
lifting capacity of 10
tons, is mounted on cast
steel wheels and travels
on rails laid on the
single girders of the
gantry. The traversing
machinery and the 10-
ton hoist winch are
driven separately by
two motors of 4 h.p. and
36 h.p. respectively.

As in the case of the
main hoist, the load is
lifted by a link roller
chain, arranged in two
falls by passing it round
the pulley from which
the load hook is sus-
pended.

The electric current
supply for driving the
many motors incor-
porated in the crane is
taken from 240-volt

mains by means of four bare copper com
ductors carried in open ducts in the ground
between the running rails. When the crane
is not working the ducts are covered over
by planking. The current is collected from
the wires by slippers, and is then led to a

junction box and thence
to the control cabin.
The current is auto-
matically cut off when
the crane reaches either
end of the conductors
in the duct.

The control cabin con-
tains the distribution
board, voltmeter and
ammeters, fuses and a
converter plant. The
converter consists of a
120 h.p. shunt-wound
motor fed direct from
the 240-volt mains. This
drives two dynamos, one
of 60 k.w. and the other
of 16 k.w., which supply
direct current at a volt-
age variable from 0 to
230 volts.

The 60 k.w. dynamo
feeds through suitable
switchgear the main
travelling motors and
the main and auxiliary
hoisting winches, while
the 16 k.w. dynamo

feeds the main and auxiliary hoist
traversing motors. To avoid over-

running in any operation, automatic
circuit breakers are provided, which

cut off the power when
the range of any opera-
tion is exceeded.

The principal dimen-
sions of this remarkable
crane are as follows.
At a height of 4 ft.
above the running rails
the width between the
pillars is 41 ft., but
owing to  the tapered

construction of the pillars the width
diminishes to 36 ft. at a height of
30 ft. above

This wonderful
Meccano model pos-
sesses many of the
constructional fea-
tures of the 480-ton
Gantry Crane des-
cribed in the accom-
panying article.
Note the solidappcar-
ance of the massive
main gantry girders.
The crane is shown
hoisting a Meccano

motor chassis.

load.
are
the

sus-
pul-

The 480-ton Gantry Crane lifting the barrel of a large calibre gun. The gun is placed on a
wood plank platform in order to prevent any possibility of strain on the barrel.

main hoist hook clearly
It is a double hook

the rails. The main
hoist trolley has a
transverse travel of
32| ft. The width
from centre to centre
of the running rails is
49 ft.

Cranes of this type
are used principally
for lifting and trans-
porting heavy loads
over short distances,
for example, along the
sides of a dock. ”
this kind of work
gantry cranes

on page 729)

For

are
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I Gold from Quicksilver |
Will the Alchemists’ Dream Come True ?
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associated with the  protons of the nucleus. Mercury differs
from gold in having 80 electrons in the outer ring of its
atom, its nucleus containing 200 protons and 120 electrons.

The numbers of protons and electrons in the atom are of
great importance, for the physical and chemical nature of
each element depends on the arrangement of its  constitu-
ents. The weight of an electron is very little more than
1/2,  000th of the weight of a hydrogen atom, and it takes
more than a million million million hydrogen atoms to
weigh one gramme !

Although the electron is so small, it is a very important
part of the atom, for
the number of these
tiny negative electri-
cal particles rotating
in orbits round the
nucleus determines
how each element
shall behave chemi-
cally. This number is
called the atomic
number of the ele-
ment. The atomic
number of mercury is
80, while that of gold
is 79 ; and if by any
means the extra elec-
tron could be knock-
ed out of the atom of
mercury, gold would
be formed. In  order
to bring about this
change the electron
would have to be
permanently elimin-
ated in order that

THROUGHOUT the Middle Ages much time and
energy was wasted in efforts to turn base metals,
such as lead and tin, into gold, or at  least into silver.

The chemists of those days, who are usually called
alchemists, believed that the metals were compounds of
mercury or quicksilver with sulphur and earthy impurities,
and that the differences between them were caused by
variations in the proportions of their constituents. Gold,
the noblest of all metals, was supposed to contain only
clear quicksilver and pure sulphur, and for centuries
alchemists tried to make gold by heating other metals in
their furnaces, or dis-
tilling them in re-
torts or alembics
along with various
substances, in the
hope of removing the
impurities they con-
tained. Many of
them believed that
they had succeeded
in making the pre-
cious metal, but
actually the utmost
that had been done
was to produce some-
thing that had a
similar colour.

Alchemy, in the
old sense of the
word, is now in dis-
repute, but curiously
enough thoughts of
transmuting the ele-
ments have recently
been  r ev ived ,

An alchemist in his laboratory searching for means of transforming base metals into In the background
an attendant may be seen tending a furnace on which a retort is being heated.

although in a different form. We have already explained
that the alchemists believed the metals to be compounds.
I t  is now known that they are complex bodies built up,
not of quicksilver and sulphur, as the alchemists thought,
but of electrically-charged particles known as  protons and
electrons. The non-metals also are built up from these
constituents, and in fact the atoms of every element are
composed of certain proportions of these two kinds of
particles. The protons have positive charges and the
electrons negative charges, and in every element the
two neutralise each other.

The form in which these " bricks of the elements " are
united is of great interest. In every case there is a heavy
nucleus formed of protons and a smaller number of
electrons, and round this heavy nucleus the remaining
electrons revolve in a series of orbits. Thus every atom
of an element forms what may be described as a miniature
Solar System. The simplest of these configurations is
that of the gas hydrogen, an atom of which contains only
one proton, and one electron revolving round it. The
heavier elements are of greater complexity. In  the nucleus
of the gold atom there arc no fewer than 197 protons, while
the rings of electrons surrounding it contain 79 of these
negatively-charged particles, the remaining 118 being

changes in the nucleus could restore the balance between
positive and negative charges. Thus there appears to be a
possibility that the dreams of the alchemists could be ful-
filled, but in an entirely different manner.

I t  would be necessary to  administer a tremendous shock
of some kind in order to knock an electron out of an atom
of mercury, for the protons and electrons of which this is
built are very firmly held together. The scientific world
therefore was startled when in 1924 a German scientist
announced that he had actually transformed mercury into
gold. This was Professor Miethe, who claimed to have
made gold by accident. He had been making experiments
with a mercury vapour lamp, in which an electric arc is
struck through mercury vapour. When the arc had passed
for a number of hours Miethe noticed the formation of a
black coating on the inside of the quartz vessel containing
the mercury, and chemical analysis revealed the
astonishing fact that i t  contained a proportion of gold.

Thus it  seemed that mercury had been transformed into
gold, the necessary shock having been administered by the
violence of the electric discharge. Similar experiments made
in Japan also gave films that appeared to  contain gold, but
careful repetitions by American scientists have failed to
confirm the production of any trace of this metal.
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A South African Cableway
Ascending Table Mountain in Eight Minutes
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□□□□□
power station to the Cableway Company’s engine
house, where the 1 1 ,000 volt current is transformed to
the voltage of the motors. The cableway is equipped

FEW cities are more beautifully situated than Cape-
town, the capital of Cape Colony, which lies at
the head of Table Bay. I t  owes much of its charm

to its position at the seaward base of
Table Mountain, the great flat-topped
mass that rises steeply behind it.
Table Mountain is one of the world’s
most famous landmarks. From its
summit is obtained a magnificent
panoramic view of Capetown and of
the Cape Peninsula, and for this reason
the mountain attracts thousands of i
sightseers.

The northern face of Table Mountain
overlooks Table Bay, and is about two
miles in length, rising steeply to a
height of 3,582 ft. This massive wall
is scored with ravines, and well-defined
pathways up these clefts provide means
of access to  the summit.
Until 1929 a particularly
deep cleft known as " The
Gorge ” was the shortest way
to  the top of the mountain,
but in that  year an aerial
cableway was opened for
public traffic, and this enables
sightseers to  reach the  summit
from Capetown docks or
harbour in half an hour.

The Table Mountain Aerial
Cableway took three years
to erect, and a winding motor
road one mile in length had
to be constructed by the
company in order to reach
the site of the lower station.
The distance between this station and
the one on the summit of the mountain
is 4,000 ft. There are no intermediate
stops, the cableway being in one span
from the lower to  the upper station.
Aerial cars, each with accommodation
for 19 passengers and a conductor,
ascend from the lower station and
arrive at the summit about eight
minutes later, but this time can be
substantially reduced when there is a
rush of passengers.

The two main cables along which
the cars are pulled each weigh approxi-
mately 12 tons, and in order to keep
them taut a weight of 16 |  tons is sus-
pended on each cable, at the lower
station. The machinery for operating
the cableway is installed in the upper station, and is
driven by 62 h.p. electric motors. Electric current
is obtained from the Capetown Municipality and is
conveyed by an overhead line from their Kloof Nek

with all the latest safety devices, and
during the two-and-a-half years it
has been in use about 100,000 passengers
have been conveyed without the slight-
est accident. The construction of the
cableway cost £72,000.

Naturally the cableway has proved
very popular both with visitors and
with residents of the Cape Peninsula,
and it  has enabled many to enjoy the
wonderful views obtainable from the top
of Table Mountain who would not have
undertaken to climb up the mountain
for this purpose.

The striking view from the summit
is equalled by the view of the mountain

itself as seen from the city
or from a greater distance.
The appearance of the moun-
tain is everchanging, and its
grandeur fascinates the
seasoned resident of Cape-
town as greatly as it does the
visitor. The mountain is
never more attractive than
when its summit is covered
with the whitish grey cloud
that is popularly referred to
as its “ table cloth.” This
common phenomenon is
caused by the south-east
winds that sweep over the
mountain and force the cloud
down on its northern face

towards Capetown. The cloud never
reaches the lower slopes, however.

To the East of Table Mountain is
Devil’s Peak, 3,300 ft. high, and to the
West is the Lion's Head, which is over
2,000 ft. high. These two mountains are
in line with Table Mountain and com-
plete the massive wall behind Table Bay.
Near the foot of Devil’s Peak is Groote
Schuur, the home of Cecil Rhodes, who
bequeathed it  to the South African
nation as the official residence of future
Prime Ministers. The estate extends
far up the slopes of the mountain and is
laid out in gardens and woodland walks,
and forms a home for buck, zebra and
other animals, which live there happy
and unmolested. On the higher slopes of

the mountain there is the Rhodes Memorial, a fine statue
by the famous sculptor Watts typifying “ Physical
Energy,” and erected by the nation in memory of the man
who literally wore himself out in the  service of South Africa.

Scenes on the Table Mountain Aerial Cableway.
(Topi The lower station. (Centre) General view
of the Cableway. (Bottom) A close-up view

of one of the cars.
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tests will be awaited with interest by
all cricket enthusiasts.

Lorry with Movable Floor
A recently invented alternative to the tip-

ping gear employ-
ed on many motor
vehicles is a mov-
able floor, in which
the deck of the
lorry- is converted
into a conveyor
belt by making
it of rows of hollow
steel tubes, placed
parallel to the
i ear axle and
moun ted  on
spindles and ball
races in such a
manner that they
form continuous
belts passing round
sp l i t  wooden
rollers at the ends
of the vehicle.

Coal and similar
materials may be
discharged from
the new lorry by
simply- turning a
handle, when they
arc carried to the
back and shot over
the  edge. Loading
is equally simple,
particularly in the
case of bricks, tiles

Artificial Gale to Dry Cricket Pitches
The amount of playing time that has

been wasted in county cricket matches
on account of rain makes any scheme
to improve mat-
ters in this respect
worthy of serious
cons ide ra -
tion. Probably
nothing can be
done to counteract
the effectsof heavy
and long-con-
tinued rain, but a
r ecen t !  y - in -
troduced machine
appears to have
great possibilities
for dealing with
the effects of
showers. It  is a
common experi-
ence for the com-
mencement of play
to be delayed until
lunch, or even
later, while the
ground is drying
after an early
shower. On a dull
and windless day
this drying is very
slow, but with a
brisk wind and a
certain amount of
sun it is speeded -
up very consider-

Producing an artificial gale in order to dry up a cricket pitch. The machine introduced for this purpose is described in the
accompanying article, and our photograph is reproduced by courtesy of the Sturtevant Engineering Co. Ltd.

ably. The object of the new machine,
which has been constructed by  the Sturte-
vant Engineering Co. Ltd., of London,
is to provide an artificial wind, available
at any time.

The machine consists of a specially-
designed fan mounted upon the extended
shaft of an electric motor that is capable
of an output of 21 h.p. The fan discharges
air into the circular end of the sheet steel
duct shown in the accompanying illus-
tration. This air escapes at the rectangu-
lar end of the duct, which is fitted with
louvres that can be adjusted in order to
deflect the air current in a downward
direction on to the pitch. The underside
of the duct is not open, so that all the
air is discharged from the louvred outlet.
The motor and the fan, together with the
duet, are num n ted on a framework fitted
with broad flanged wheels at  the rear
carrying the bulk of the load, while the
forward wheels take the form of ball-
bearing swivelling castors ; so that the
whole apparatus can be moved about
easily on wet ground without doing
any damage to the  turf. Although the
machine is about 10 ft. in length and 4 ft.
in width, it may be handled easily by a
couple of men. Where electric current

or goods in sacks, for these may be placed on
the edge of the belt at  the rear and moved
forward by turning a handle at the front
of the lorry. Loads of five tons may be
discharged in a few seconds, and special
double reduction control gear is employed
to enable loads of as much as 12 tons
to be easily handled, and during the process
the load is never concentrated on one part
of the vehicle, as usually is the case with
ordinary tipping lorries.

Anti-Dazzle Headlights for Motor Cars
Many devices for preventing dazzling

effects from the poweiful headlights of
motor cars have been suggested, but most
of these depend on dimming the light or on
changing the direction of the beam. The
“ Anti-dazzle ” headlight invented by Mr.
J .  Bayley, Cbelford, Cheshire, does not
suffer from these defects, for in it a trans-
lucent screen mounted on the lamp socket
may be pulled round into such a position
that pedestrians and the drivers of oncom-
ing cars are protected from the glare. The
screen is moved by means of a Bowden wire
or flexible cable controlled by the driver of
the car to  which the headlight is fitted, and a
spring carries it  back into its usual position
when it is no longer needed.

is not available, an air-cooled single-
cylinder petrol engine can be supplied
for driving the fan.

For drying operations two of these
machines are used, one being placed

behind each wicket, so that it directs an
air current over the crease towards the
centre of the pitch. No heat is used, as
there is a possibility that this would
damage the pitch through over-drying,

An easily-made drying board for roll films. Its use
prevents the films from curling.

and thus producing surface cracks. Tests
carried out  by the authorities at  Lord’s
cricket ground indicate that the use of
the machines for two hours or so will
greatly reduce the time required for
the pitch to come into condition suit-
able for play. The results of further
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operated pincer-like claws, but
it is expected to be useful
also in laying and repairing
submarine cables.

The new form of diving bell
has a double shell, the inter-
vening space containing liquid
air that may be heated to

generate pressure, for the
inventor claims that this
may be adjusted to counter-
act that of the water on the
outer shell when working
at greater depths. Within
the bell are two compart-
ments, one of which contains
the electric motor driving
the propeller. This obtains
current from a vessel on
the surface and gives the bell
a speed of about two miles
an hour. The second com-
partment is for the diver,
who is supplied with a
telephone to enable him to
keep in touch with the
parent ship, and it also
contains measuring appara-
tus in addition to the control
gear. Air is pumped into the
bell from the surface, but
cylinders of oxygen are car-
ried for use in emergencies.
If the operator is put out
of action an automatic signal
reaches the vessel above
and the bell may then
be brought to the surface
by releasing ballast, the con-
trols being placed in the par-

ent ship to avoid disaster after an accident
to the diver.

Novel Method of Cooling Pistons
An interesting method of cooling the

head of the piston of an  internal combustion
engine has been invented. In this a

that may lead to roof falls.
Thus the new lamp combines
the advantages of both types.
It  is made by Ceag Ltd.,
Barnsley, to whom we are
indebted for the photograph
and diagram reproduced on
this page.

A Novel Motor Roller
A motor roller in which

the engine is carried in the
roller itself has been intro-
duced. This has the advan-
tage that the entire weight
of the engine is concentrated
on the centre line of the roller,
where its effect is greatest ;
and in addition the compli-
cated external ariangements
of motor rollers of the ordin-
ary type are unneces-
sary.

The engine em-
ployed in a motor
roller of this type
weighing 12 cwt. is of
about 2 h.p., and one
of 3 |  h.p. is suffi-
ciently powerful for a
roller weighing 16
cwt. The power is
transmitted through a flexible
coupling and reduction gear-
ing, and the reduced speed
shaft drives the roller by
means of friction wheels. The
handle acts as a clutch, for
bringing it down on each side
causes the friction rollers to
make contact and to propel the machine
away from the man holding it. When
the handle is upright the engine is not
in gear.

Speeds ranging from A m.p.h. to  3 m.p.h.
may be attained with the new roller.
The only controls required are the levers

Bridges Built on Floating Piers
A patent for a new type of bridge has

been secured by a Scottish inventor* The
purpose of this is to provide means of
spanning rivers or firths in which piers or
other supports cannot be built. The
bridge itself consists of a continuous rigid
girder resting at each end on fixed piers or
abutments of the usual kind, and i t  is
supported at intermediate points on piers
mounted on pontoons floating a t  a fixed
depth in the water* The upward force
due to the buoyancy of the pontoons
must be greater than the downward
force due to the weight of the bridge
and that of the maximum load it  carries.

The pontoons will be submerged at the
lowest water level, and they will be held
in position by the rigidity of the bridge
itself, which also will enable them to
resist pressure due to the current. Where
necessary, however, the pontoons may be
anchored or secured in some other manner.
I t  will be seen that this invention may be
regarded as a development of the pontoon
bridge, or bridge of boats, used in military
engineering, large pontoons that are
entirely submerged taking the place of the
small floating ones used in building bridges
of this type.

Detecting Fire-Damp in Coal Mines
The electric lamps so far employed

in coal mines are excellent for light-giving
purposes and also are safe, for the glowing
wire is hermetically sealed in a glass
bulb ; but they have the defect that
they give no indication of the presence
of fire-damp, the gas that may be ignited
by a flame or an accidental light to cause
a disastrous explosion. In  this respect
they are inferior to the old style of miner’s
safety lamp invented by Sir Humphry
Davy, in which oil is burned, the flame
being enclosed in wire gauze through
which it cannot pass. When such a

The Ceag combined electric
and oil lamp described on

this page.

lamp is taken into a
fiery mine, the gas
passing through the
gauze burns inside
the lamp with a faint
ghostly flame, forming
what is known as
" cap ” to the flame of the
lamp, and the height of this
cap is a measure of the pro-
portion of explosive gas
present.

A new form of electric
amp has now been intro-
uced that may be used in

detecting fire-damp. On top
of it  a small oil lamp fitted
with wire gauze is mounted,
and this may be lighted by
means of a filament heated
by current from the accumu-
lator that forms part of the
electric lamp.

In  making a test with the
new lamp for the presence of
explosive gas, the electric
light is switched off and the
oil lamp lit by pressing a
switch. The height of the
flame is carefully adjusted
by means of screws provided
for the purpose, and examina-
tion of the cap then shows
if a dangerous proportion of
fire-damp is present. The
powerful electric light from
the lamp may be used when
inspecting the workings in
order to detect weaknesses

operating the carburetter and the ignition,
but a brake is fitted to the larger machine,

and if re-
quired also
may be in-
stalled on
the smaller
one. Parts
of the en-
gine need-
ing frequent
ad jus t -
men t  a r e
readily ac-
cessible, and

when necessary the
engine itself may be
removed
roller in
minutes.
Diving Bell to Work at
Depth of Two Miks

A diving bell for
use at a depth of
nearly two miles be-
low the surface of
the sea has been
invented by a Ger-
man engineer. The

bell is egg-shaped and is fitted
with electric motors, a pro-
peller and a rudder in order
to enable it to move readily
in any direction on the bed
of the ocean. I t  is intended
for recovery’ of treasure from
wrecks, to which it can attach
lines by means of elect rically-

su itable chemical, such as nitre, is placed
in a sealed chamber in the head of the
piston. The melting point of nitre is
about 300°C., and it remains solid until
the engine has been running for a short
time. When it  melts, it splashes about
in the cavity and conveys the heat away
from the piston head to the walls of the
cylinder. Thus the temperature of the
portion of the piston nearest the explosion
is kept lower than in engines not provided
with this method of cooling.

The piston employed by the inventor
of this means of cooling is made of a
light alloy of copper and beryllium,
the percentage of beryllium being about 13.
Low Pressure Tyre to Replace Motor Car

Wheels
A new low pressuie motor car tyre, to

which the name of “ air wheel ” has been
given, has been introduced by the Goodyear
Tyre & Rubber Co. I t  is on similar
lines to the Goodyear Aeroplane tyre that
has been in use for aircraft for about
two years with the official approval of
the Air Ministry, and is really a sub-
stitute for the road wheel, for it is so
large that i t  is mounted directly on
the hub. The pressure within it may
be as low as 10 lb. per sq. in., and the
tyre surmounts small obstacles, such
as kerbstones, with much less shock
than is experienced when a hard tyre
pumped to a high internal pressure is
employed. A great advantage of the
use of the new tyre is that it  grips the
road over a large area and thus the risk
of skidding and side-slipping is reduced.

from the
a few

Diagram showing the con-
struction of the new Ceag

oil-electric lamp.

meccanoindex.co.uk



THE MECCANO MAGAZINE664

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

The Future of Engineering
Vast Areas of the World Still Unconquered

to enable the inhabitants to dispose of their produce. Manu-
factures will follow and the rivers will be harnessed to generate
electric power on a vast scale.

As a result of this extension a large demand will certainly arise
for materials for the building of bridges, the construction of dams
and other works, and eventually this will lead to standardisation
of parts and practically to mass production.

Take bridge-building for example. At present the building of
great bridges, such as those recently erected to span Sydney
Harbour and the Hudson River at  New York, is the work of years.
When the site and the design of a bridge have been finally settled
it is usually necessary to erect special workshops in the neigh-
bourhood and often also to devise new methods and machinery
to facilitate the work. Compare this with the task of building a

new railway bridge

THE progress made in engineering during the past century
has been so great that it seems scarcely possible that it can
be maintained. Most of us are surrounded by such a mass of

engineering achievements of all kinds that we are apt to overlook
the fact that in spite of all these developments the engineer has
had little opportunity of influencing the world as a whole. In a
few countries his work is visible everywhere and his influence has
been enormous. But with the exception of the United States these
are mainly comparatively small European countries and there are
enormous areas of the surface of the earth where one may travel
for hundreds of miles without seeing anything but the crudest
specimens of man’s handiwork. Areas of this kind are to be
found in crowded countries such as China as well as in the barren
wastes of the Arctic and the Sahara Desert.

There is un-
doubtedly scope
for an enormous
extension of the
activities of the
engineer, even in
the most un-
promising regions.
For instance, in
many  vas t
stretches of coun-
try the inhabi-
tants  until recently
were dependent
for water—the first
necessity of life-
on an uncertain
and fluctuating
supply from wells
and streams. To-
day this is all
changed. Huge
reservoirs have
been constructed
and dams erected
across the beds of
rivers making it
possible to main-
tain an ample
supply of water in
even the driest
seasons. Diffi-
culties due to
climate and local conditions have been successfully overcome
and the water retained by the gigantic dams has been turned
to good use in reclaiming desert areas and in preventing fertile
ground from being wasted for lack of water when the rains failed.
I t  is interesting to note that  these gigantic schemes have been
carried out by British engineers.

Similarly the improvements in the means of transport that
have been developed on each side of the north Atlantic Ocean are
being extended slowly to other parts of the world. The advent
of the steam locomotive in any new country necessitates the
building of bridges, and the boring of tunnels ; the arrival of the
motor car demands the construction of roads ; and with the coming
of the aeroplane arises the necessity of providing safe landing
grounds.

Although engineers have been busily engaged in the necessary
work to meet these demands an observer looking at  the Earth
from the outside would not be greatly impressed by the results.
In a few countries he would see the means of production , machinery,
railways and shipping well developed ; in other countries he would
see the beginning of efforts to supply this demand ; but elsewhere
he could not fail to be struck by the fact that millions of people
are still dependent for their living on the almost unaided efforts
of their own hands.

I t  is the task of the engineer to alter this and there is no doubt
that the bulk of his work in the immediate future will be expansion.
Railways and roads will spread in all directions in fertile lands

over a narrow
country road. Gir-
ders and plates of
the required size
are transported
to the spot, and
at the appoin ted
hour workmen
commence to de-
molish the old
bridge and to  place
each portion of the
new bridge in posi-
tion. Everything
is then made se-
cure and in a few
hours trains once
more maypassover
the bridge, which
may be said to
have sprung into
existence ready-
made.

Why should not
this be done with
any bridge irre-.
spective of size ?
The chief forms of
design are by this
time well known
and understood,
and i t  is surely

not too much to hope that some bridge-building genius will devise
systems of construction that will enable any bridge to be built up
from easily made standard parts just as models of them may be
built up from standard Meccano parts.

The suggestion of the application of mass production methods
to bridges as  large as, say, the Quebec Bridge over the St. Lawrence
River may, at  first sight, appear somewhat absurd. I t  is true that
there is no great demand at present for large bridges of this kind,
and a commercial traveller carrying samples of them would do
well if he made one sale in ten years 1 Further, the cost of laying
down plant to make the necessary standard parts would be very
great. It  must be remembered, however, that exactly similar
objections were made to Henry Fprd’s schemes when he entered
the motor car industry ; but he persevered because he was con-
vinced that standardisation would mean price reduction and that
in consequence a huge market for his cars would be created.

A little thought will show that there is still enormous scope for
bridge-building even in Great Britain. For instance we find South
Wales cut off from south-western England, Kent from Essex, and
East Yorkshire from Lincolnshire by waterways that  easily might
be bridged nearer their mouths than at present. It  is probable
that  Yorkshire and Lincolnshire will shortly be connected by means
of a bridge across the River Humber. This will be about 1 J miles
in length, and as the Humber is used by large sea-going vessels,
the deck of the proposed st  rue hire will be at least 90 ft. above
high water level. It  is interesting to note that a similar scheme

A city of the future with lines of fast suburban electric trains, some of them of the mono-rail type, taking the place of the
motor traffic of the present day.
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has been suggested on the west coast, where at  present the estuary'
of the River Dee makes necessary a detour of about 25 miles when
travelling between Liverpool and North Wales,

The Bennie Railplane may play an important part in develop-
ments of this character, for the cost of erecting the necessary
elevated track across the estuary of a river would be much less
than that of building a bridge. In fact, a proposal has already
been made to construct a Bennie Rail plane along the Lancashire
coast. This would run from Liverpool to  Southport and Blackpool,
and its course would take it across the shallow waters at the
mouth of the Ribble.

Another important point is that as
a rule bridges are not erected until
they are absolutely forced upon us.
A world governed by wise engineering
principles would foresee the necessity
or the advantages to be gained and
would proceed to build with the aid
of standard parts. I t  is because the line
of the Canadian Pacific Railway was
carried across the continent before
necessity compelled its completion,
and in anticipation of succeeding
developments, that this railway de-
serves to rank as one of the greatest
engineering developments in the
world .

Standardisation of parts would be
made easier by the introduction of
new building materials. At present
we are living in the  age of iron but in
many respects iron is an unsatis-
factory metal. I t  is used on such an
enormous scale in industry and in
constructive engineering because we
do not know a more suitable metal,
but it has the great drawback of being
easily corroded and rusted. It  has
been calculated that the annual loss
from rusting and corrosion amounts
to no less than £500,000,000, and
yet the only practical method that has
been available until recently for
protecting iron from rusting has been
the liberal use of paint. The com-
paratively recent introduction of
rustless steel may possibly put an
end to this waste and maintain the
present position of iron as the world's
primary structural metal. Rustless
steel is really an alloy containingabout
13 per cent, of chromium. I t  is
resistant to most forms of corrosion
and is likely to find an increasing
number of industrial applications
such as in hydraulic pumps, and in
dock, bridge and ship construction.

Another important point in con-
nection with the use of iron is that
there is a limit to the amount of the
metal available. A well-known geolo-
gist has stated that  if the world's
consumption of iron continues to
increase at the same rate as before
the War, the supply of ore probably
will be exhausted within 130 to 150
years. This suggests that  the time
is approaching when a substitute for the metal must be found.

It  is difficult to say what new metal or alloy will be developed
to take the place of iron and steel. Aluminium or magnesium
may come into extensive use in some form or other, as alloys
containing them combine lightness with other valuable qualities,
and research work may result in the production of alloys having
the necessary strength.

As far as reservoir and dam construction and, in a less degree,
bridge-building are concerned, the use of reinforced concrete makes
standardisation comparatively easy. Ferro-concrete blocks of
standard sizes may be made without any difficulty tvherever they
are required, or alternatively concrete may be poured directly into
its final position by making use of standard moulds. This method
has been introduced already in America where it is employed in
the erection of the huge buildings for which that country is famous.
Another interesting and important feature of concrete is that  its
introduction will help in conserving the supply of iron. A con-
siderably less amount of the metal will be required and in addition
it will be protected by the concrete in which it is embedded from

the corroding effect of moist air.
The future of engineering must be looked at also from another

point of view. The great extensions to which we have referred
will not only call for a larger number of trained engineers than are
to be found at the present day but will result also in a much more
intense study of the science. This study will be carried on by
generations that will be more familiar with engineering methods
than the present generation, and we may note in passing that the
growing tendency to think in engineering terms is being strongly
encouraged by familiarity with the Meccano system of miniature

engineering. This study, together
with research on the composition
and properties of materials of all
kinds, will undoubtedly lead to the
discovery of new principles and the
application of old principles in new
forms.

The engineers of the future will
be greatly concerned in the develop-
ments that will follow the inevitable
increase in the speed and volume in
vehicular traffic on roadways that will
bring about a dangerous condition
of affairs to  cope with which two-way
traffic will be abolished in favour
of the “ one track, one direction "
method in use on the railways.

Another interesting point concerns
the fight between the rubber-tyred
wheel and the wheel designed to run
on rails. The struggle will probably
be won by the latter, for two reasons.
In the first place, the population of
the Earth will undoubtedly increase
so greatly that there will be no space
left available for rubber plantations,
every possible acre of ground being
required for food -producing purposes.
Secondly, the future development of
light alloys already referred to will
make the production of rails and
metal wheels on a large scale a
comparatively easy matter.

The victory of the rail will be
accompanied by the abolition of the
double rail in favour of the single
rail with streamlined mono-cars
balanced by a gyroscope. The rails
on which these cars will run will vary
considerably in size to suit varying
weights of traffic and an elaborate
network of them with properly
constructed junctions will cover the
country in all directions. The private
owner of a mono-car may have rails
leading from his garage to the public
rails or if he has not, he will be able
to place his car on the latter quite
easily, as its metal parts will be made
of some light alloy and the remainder
would be constructed of fabric of
little weight.

The provision of power is one of
the chief cares of the engineer, and in
this direction great changes undoubt-
edly will take place in the next few
centuries. The time will come when

neither coal nor oil will be available, and it will then be necessary
to fall back on such sources of natural power as waterfalls, and
probably efforts will be made to make greater use of the power
of the tides and winds.

I t  has been suggested that enormous power may be obtained
from the disintegration of atoms. I t  is quite true that the tem-
perature of a piece of radium is higher than that  of its surroundings.
This metal and its compounds radiate energy for incredibly long
periods, but unfortunately it is rare, and in any case we cannot
control the flow of energy that  proceeds from it. I t  may eventually
be found possible to release the energy contained within the atom
by breaking it np, but it is doubtful if any would be available for
use, for present indications suggest that more energy or power
would be required to decompose them than would be set free.
One method of breaking up atoms that has been suggested is that
of bombarding them by electrons shot off at terrific speed from
the cathode, or negative electrode, of a vacuum tube. From
the point of view of a power engineer this is scarcely a practical
proposition, for vacuum tubes of the size required are extremely

The skyscraper cities of the future will not be ugly. Their iron and concrete
buildings will be at  once graceful and useful, as this photograph of the

City Hall of Los Angeles shows.
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costly and difficult to manipulate.
I t  may be noted that we do actually make use of the

energy of disintegrating atoms, for this source of energy
seems to play a great part in maintaining the temperature
of the Sun. To make use of it directly is another matter
altogether. At present it may be said that the cost of
producing power by the breaking up of atoms by means
under human control is about 100,000 times the gain. The
break-up of atoms of aluminium may be taken as an  illus-
tration of this. This metal would yield the inflammable
gas hydrogen on bombardment with the rays from radium.
But if the rays from the entire stock of radium in the
world were projected into a sheet of aluminium for the
next seven years, only one cubic millimetre of hydrogen
would be produced. We can find better uses for radium
than this.

Summing up, it may be said that the two things that the
engineer calls for in all circumstances are ample supplies of im-
proved materials and power. We have seen how these wants
will probably be supplied, the former by standardisation and
research on
non-r  u s  t i n g
me ta l l i c
alloys, and the
latter by mak-
ing more direct
u se  o f  t he
Sun's heat.
With his re-
sources thus
increased, the
engineer will
continue to
play an in-
creasingly i m -
portant part
in Life.

In future we
shall live in
cities that will
be planned
and erected
by engineers,
who have al-
ready invaded
the building
wor ld  i n
America. The
great heights
to which the
steel and con-

High-speed escalators will be provided, in addition to express
lifts, and if the occupant of an office on the fiftieth floor of a building
near the Bank of England in London gets tired of travelling to
his home north of Hampstead on the mono-rail cars that run
through the city at different levels, he may proceed by a series
of escalators that take him north while bringing him nearer the
ground.

A suggestion of this kind has already been made quite seriously
in Chicago, a go-ahead American city that promises to produce
many splendid ideas in the future. I t  has been proposed to
erect a line of skyscrapers along the Lake Michigan frontage
of that city, with the tallest buildings in the middle of the line,
the heights decreasing towards the ends. The tops of these build-
ings will be bridged by a roadway, along which those who work
in the buildings will pass on arrival or departure, while they will
leave their cars during the day in the garages arranged on the
uppermost floors. A scheme of this kind will relieve congestion
of traffic in the streets and thus prevent waste of valuable time.

The engineer will also rule in factories and in agriculture. In
the former he will find new methods of carrying out the fundamental

processes, and
he will be grea t-
ly assisted in
this work by
the results of
a more scien-
tific study of
lubrication as
well as by the
new alloys that
the metallur-
gists will pro-
duce. Agri-
cu l tu r a l
machinery is  in
special need
of improve-
ment, but at
present the
lack of power
prevents de-
ve lopmen t s .
Both steam-
engines and
petrol motors
are being used
more frequent-
ly, but the
comple t e
mechan iza -
tion of this

industry will not become possible until cheap electrical power
is widely distributed.

The last place in which power on any comprehensive scale
will be introduced is the home, but in the  days to come power
will be so cheap in comparison with human labour that the latter
will be displaced almost universally. The homes of the future will
differ greatly from those of to-day, for the engineer will unite with
the architect and builder in designing light and airy structures in
which the occupants will be comfortable and healthy. Electrical
devices will not only do  all the work, but will provide heat as well
as light at night, thereby saving the expense and inconvenience
involved in the upkeep of fires. Electrical power generated at
central stations will be employed for heating purposes, of course, but
instead of glowing radiators, wall panels warmed by the passage of
the  current through wires will be employed. The panels will not be
hot to the touch but the heat radiated from them will be sufficient
to maintain a comfortable temperature in the rooms, and the
current will be controlled automatically, being cut off when the
temperature rises too high and switched on when it falls below
the minimum allowed. All that  the occupants of the room will
have to do will be to set the regulator in accordance with their
requirements. The efforts of the engineer also will be productive
in many other directions, for in addition to his utilitarian work he
will join forces with others to give practical expression to many
ideas and discoveries that will add greatly to the enjoyment of
life and increase the general standard of comfort.

This brief summary of the  engineering of the future is necessarily
incomplete. In 1828 George Stephenson was in a position to
visualise the great changes in transport methods that the intro-
duction of the steam engine would bring about, but he would
have been quite unable to foretell the introduction of the petrol
engine, and of electric lighting and power. Similarly, principles
that  to us would be new and startling will almost certainly be
commonplace features to the engineers of the future, who are
the Meccano boys of to-day.

Crete erections of American cities have been taken is a measure
of what will be done throughout the  world as the population
increases.

Already there are nearly 500 buildings having more than 20
storeys in the city of New York, and these include nearly 100 tha t
have at  least 30 storeys. At present the world's highest skyscraper
is the Empire State Building which is 1,250 ft. in height, but in
Chicago, Los Angeles, Detroit, Philadelphia and Boston huge
structures are being erected or planned, and it is possible that
even the Empire State Building will be surpassed in a few
years’ time. The growth of giant buildings is a feature of the
past 50 years, for in 1880 skyscrapers were entirely unknown in
America.

A high degree of efficiency has been attained by architects
and builders, and it is interesting to note that standardisation
of methods has been introduced, with the result that a 33-storey
skyscraper about 740 ft. in height may now be erected in the
short time of 93 days !

The difficulty of supplying clean fresh air to those who live
and work on the lower floors of the great buildings will be solved
by the use of carefully planned ducts through which filtered air
will be supplied, while lamps that radiate a scientific blend of
infra-red and ultra-violet rays in addition to the usual light rays
will be more beneficial to them than sunlight itself.

The continued increase in the number of people per square
yard in crowded business and residential areas will also make
the provision of overhead means of transport necessary, as may
be realised from the fact that  if the Woolworth Building and
other skyscrapers on Manhattan Island in New York discharged
all their occupants at once there would not be standing room
for them in the streets in the immediate vicinity. The buildings
of the cities of the future will therefore be connected by bridges
at various heights for foot and vehicular traffic so that  i t  will
not be necessary for all their occupants to follow the same route
in entering or leaving.
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1 Repairing Submarine Cables
Some Curious Causes of Breakdown
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HOWEVER well a submarine cable may be manufactured and

laid it is always liable to  injury and breakdown. The danger
of injury is of course much greater near the shore than at

great depths, for below a depth of a very few fathoms there is no
movement of the water
even when the severest
storms are raging on
the surface. Close to
shore, however, a sandy
sea floor is often moved
considerably by the
force of a storm, and
whatever is lying upon
this sand is moved also.
Consequently, when a
severe storm occurs, the
portion of a cable close
to land is likely to
be damaged. On rocky
coasts also the cable
is liable to constant
chafing, which eventu-
ally wears through, the
insulation. In addition,
shallow water cables are
liable to damage from
ships' anchors or fisher-
men's trawls becoming
entangled in them.

Even in the deepest
water, however, the
cable is exposed to
danger. For instance,
a great storm may send
a fine ship down to find
its last resting place
across a cable. Oft the
west coast of Ireland, where many trans-Atlantic cables converge,
and where during the War German submarines were very active,
repair ships grappling for cables that have failed have on various
occasions hauled up funnels and other parts of wrecked ships.

In  northern waters ice-

busy cable is of serious consequence to those who use it, and involves
heavy loss of revenue to its owners. The exact position of the
break is ascertained by electrical methods, and a cable repair ship
is hurried to the spot. On arriving at  the point where the cable is to

be picked up, the repair
ship puts an anchored
buoy overboard to mark
the point of departure,
and then steams back-
ward and forward across
the line of the cable,
dragging a grapnel over
the sea floor. The
grapnel rope passes over
a dynamometer, which
gives an immediate in-
dication when the grap-
nel has caught the cable
or some obstruction,
and the strain on the
grapnel is then at once
relieved. When the
cable has been hooked,
it is lifted with the
utmost care, the
dynamometer indica-
tions being watched con-
tinuously in order that
an undue strain may
not be put upon the
cable. As soon as the
cable has been safely
brought up, repair
operations are com-
menced. These may
consist of an actual
repair, or the cutting

out of a portion of the cable and the insertion of a new length.
I f the latter course has to be adopted the cable is cut and one end
is dropped, fastened to a mark buoy to enable i t  to be recovered
readily for joining up when the repair is complete. After the repair

is made the cable has to be

The twin-screw, oil-burning steamship " Cyrus F ie ld , "  specially bui l t  for cabk work.

bergs grounding on shoals
often grind the cable flat,
t hus exposing t he con ductor
or severing the cable entirely.
On one occasion a repair
ship hauled up the dead
body of a whale entangled
in loop after loop of cable.
Thus was disclosed a tragedy
of the deep that had ended,
as might be expected, in the
parting of the cable during
the huge creature's death
struggle. At  another time
a shark, evidently thinking
he had found something new
to devour, ventured to
attack a cable. He took a
good bite, but found that
the gutta-percha insulation
held his teeth in so firm a
grip that he was compelled
to  leave one of them behind.
Although the shark escaped
with only the loss of a tooth,
his bite had been sufficiently
severe to allow the water to Repairing a damaged cable ;
reach the conductor, and to
cost the owners of the cable several hundred pounds in effecting
the necessary repair.

When a break occurs in a cable, strenuous efforts are made to
repair the damage as quickly as possible, as the interruption of a

lowered to the sea floor
with exactly the same pre-
cautions in regard to undue
strain as were taken in
hauling i t  up.

The time taken to effect
a repair depends very largely
on the weather. It  is only
in almost ideal weather
that  work can proceed
satisfactorily, and if un-
favourable conditions pre-
vail many weeks or even
months may elapse before
the work can be completed.

In the early days of
cable laying ordinary
steamers were chartered and
tero porari1y altered , but
to-day there exists a fleet
of fine vessels designed ex-
c l  n s i v e 1 y f o r  cab l e
work. Our upper illustra-
tion shows the cable ship
" Cyrus Field,** named
after one of the promoters
of the first Atlantic cable.
This vessel, which is owned

by the British Western Union Ltd., was built in 1924 by the St.
Nazaire Shipyard. She is a steel twin screw steamship fitted
for oil fuel, and is 223 ft. long, 34 ft. broad and 16 ft. deep. Cables
for repair are hauled over the specially designed bow.

a typical scene on a cable ship.
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World’s Swiftest Water ** Runabout M

What is claimed to be the fastest and
most luxurious marine " runabout ” in
the world has just been completed by the
British Power Boat Company. The boat
is driven by  a 500 h.p. aero engine, and

Steel Lattice Pylons 478 ft. in Height
The two steel lattice pylons now being

constructed on  opposite banks of the
Thames near Barking will be completed
this month, and  the distance of 3,060 ft.
between them will be spanned by  seven

conductor wires. These wires will be
fixed in two sets of three, with an
earth wire between the two groups.

The pylons are being erected in
order to carry current from the new
power station at  Barking to the
North fleet sub-station, from which
i t  will be distributed by means of
the south-eastern section of the
" grid " system introduced by  the
Central Electricity Board. Each
pylon will be  478 ft. in height, or
132 f t .  higher than St.  Paul's
Cathedral, and they will be the highest
towers of their kind in the world.
The steelwork of each weighs 290
tons, and their bases are 120 ft.  in
length and breadth, this distance
being much greater than the height
of an  ordinary " grid “ tower. They
rest on concrete piles driven into
the  ground to a depth of 60 ft.,  and
in spite of their immense height
they are self-supporting, no  stays
being required.

The wires crossing the Thames
will weigh about 42 tons and will
sag 170 ft. At  their lowest point
they will be  250 ft. above the high
water level, however, and  thus there
will be no  danger of fouling the
masts of vessels passing up  and down
the river. I n  erecting them, the
drums on which they will arrive
from the cableworks will be placed
on a barge moored to the north bank
of the river and one end of each wire
will be attached to a small pylon.
The wires will then be run over
pulleys on the top of the large pylon,
and the barge will be towed to the

opposite side of the river, the wires being
paid ou t  into the water as i t  proceeds.
On reaching the southern end the wires
will be hoisted to the  top of the  pylon
on that side and there slipped over pulleys.
The ends will then be pulled down slowly
in order to lift the wire ou t  of the  water
to the necessarv height of 250 ft,* * * *

Designed to accommodate 1,250 passen-
gers, the " Manhattan ” is the largest
merchant vessel ever constructed in the
United States. She  was put in to  service
on the 10th August last.

Nile Delta Reclamation Scheme
An ambitious reclamation project in-

volving the  improvement of the irrigation
of about 2,000 square miles of land is now
being carried out by the  Egyptian Govern-
ment  in the  delta of the Nile. The ground
in this region is not naturally suitable
for agricultural purposes, as the soil
is very sandy and contains a high
percentage of salt.  At present fresh
water canals  supply water to  the  area
to  be dealt with, and as  this  percolates
through the  soil i t  dissolves the salt
and carries i t  down to drains, along
which i t  passes either to the  sea or to
lakes in the vicinity. This  method of
irrigation is effective, bu t  the water
flows very slowly because the differ-
ences in level are small.

Under the  new scheme, 15 pumping
stations will be built near the mouths
of the drains and ,  by lowering the
level of the salt-laden water in
these, they will greatly accelerate the
circulation of fresh water from the
canals.

The equipment for the  pumping
stations has been provided by Metro-
politan -Vickers Electrical Co. Ltd.
Currcnt to operate them is to be
generated in three power houses con-
nected by means of an  overhead
transmission system. At first i t  will be
transmitted at  33,000 volts, but pro-
vision has been made to enable this
to be increased to 66,000 volts if a
higher voltage is thought desirable at
any time in the future.

Thirteen outdoor switching stations
have been installed to control the
branch lines to the pumping stations,
and arrangements also have been
made to enable the  transmission line
to be  tapped if necessary in order to
supply energy to towns in t he  neigh-
bourhood. The  transmission line is
in seven sections, each of which
may be completely isolated.

World’s Largest Quarry Blast
The enormous quanti ty of 220 tons of

dynamite was recently exploded in what
is claimed to be the largest quarry blast
ever fired. This great explosion was
carried out in a quarry  near Manistique,
Michigan. The dynamite was distributed
in 4,030 holes, each six in. in diameter,
drilled over a surface measuring 4,400 ft.
by 200 ft.,  and i t  is estimated that  the
blast displaced more than 1 ,200,000 tons
of rock.

View beneath the purifying tanks at a gasworks, showing the massive
pipes through which the newly-made gas passes from one tank to another

during the final stage in cleansing it from impurities.

has been designed for use as a tender
to a yacht owned by a Continental
millionaire, one of the stipulations of
whose contract was that  the boat should
be the fastest of its kind in the world.
Only 15 weeks were available for its
design, construction and testing.

During her first trials the boat travelled
at a speed of more than 50 miles an hour
at  half throttle, and when fully run in
she is expected to be capable of a speed
of 60 or  70 m.p.h. The boat is fitted with
a special design of hull to prevent the
spray from coming on board.
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[New French Liner for Atlantic Service
An important new Atlantic liner has

been constructed in France for service
between Le  Havre and New York, This
is the “Champlain," a twin-screw, turbine*'
driven steamship
about 642 ft. in
overall length.
She is 88 f t .  in
width at  the
promenade deck
and has a dis-
placement of
about 28,627 tons.
Accommodation is
provided for 1 ,013
passengers in
cabins, and a crew
of 575 ' i s  carried.

The machinery
of the Cham-
plain " consists of
two sets of tur-
bines. Each set
includes a high,
an  intermediate
and a low pressure
turbine, and is
connected to the
propeller by  means
of reduction gears.
The high and
in t e rmed ia t e
pressure turbines
run at  1,900 r.p.m.
and the low pres-
sure turbine at  1,500 r.p.m. Normally
24,000 s.h.p. is developed, giving a designed
speed of 20 knots, but 25,500 s.h.p. may be
obtained with a propeller speed of 127
r.p.m., and  during her trials the vessel
attained a speed of 21 knots.

Steam for the turbines is provided by
six water-tube boilers
working at  a pressure of
400 lb. per sq.  in., super-
heaters increasing the
temperature of the
steam to 350oC. The
boilers are oil-fired and
the vessel's tanks carry
4,450 tons, or sufficient
to enable her to carry
out  a t r ip  to New York
and  back. An additional
800 tons of oil may  be
carried as  cargo.
Lambeth Bridge now In

Use
The new bridge across

the Thames at Lambeth
was opened by the King
on 19th July last. The
bridge replaces a wire
rope suspension bridge
built as long ago as
1862-3, and is 776 ft.  in
total length. 11 has fi ve
spans, the  centre one be-
ing 165 ft. in length, and
the shore and inter-
mediate spans 125 ft.
and  149 ft. in length
respectively.

The bridge has a total
width of 60 ft., and carries a roadway
36 ft .  in width in addition to  two pathways.
More than 4,000 tons of steel have been
used in its construction. I t  is about
half a mile above Westminster Bridge,
and is expected to relieve traffic con-
gestion at other Thames crossings. This
bridge, designed by  Sir  George Humphreys,
has taken three years to construct.

New Cranes Installed in Middlesbrough
Docks

Thirty-seven large cranes of the level
luffing type have recently been installed
at  the Middlesbrough Docks. They were

built by  Cowans,
Sheldon & C o. Ltd.,
of Carlisle, and
are fitted with
electrical operati ng
gear manufactured
by  the British
Thomson-Houston
Co. Ltd.,  of
Rugby. Four of
them are capable
of lifting maxi-
mum loads of five
tons, and the re-
maining 33 are
able to deal with
loads weighing up
to three tons.

Each crane is
provided with
four electric
motors, a separate
one for each
motion. That
employed for
hoisting purposes
in the three-ton
cranes develops
55 h.p., and
smaller motors are
used for slewing,

luffing and travelling. On the five-ton
cranes a 64 h.p. motor is used for hoisting,
and three others, of 10 h.p., 8 h.p., and
15 h.p. respectively, are fitted in order
to enable the three remaining motions
to be carried out. All four motors on
each crane are housed inside the operator's

cab or control room.
Double-Deck Bridge to be

Built in India
A new bridge is to be

constructed over the
River Jumna,  at  Delhi,
India, in place of an
existing structure that
carries the line of the
Bengal and North
Western Railway- The
new bridge will be of the
double-deck type and
will carry a railway fine
on the upper deck and  a
roadway below. The
bridge will be about
2,600 f t .  in length, and
will consist of 12 spans
each 218 ft. in length.
About 5,800 tons of
steelwork will be used
in the construction.
A Giant Oil Circuit

Breaker
Metropolitan - Vickers

Electrical Co. Ltd.  have
recently constructed a
three-phase, 800 amp.,
161 k.v. oil circuit
breaker with a breaking

capacity of 2,500 k.v.a .  This is claimed
to be the largest switch of its kind ever
built in this country. The tank employed
in the breaker is 6.5 f t .  in diameter and
20 ft. in height, and has a capacity of
1.830 gallons of oil. Twelve other circuit
breakers of similar size and capacity are
being manufactured by the company for
use in a hydro-electric station abroad.

One of the hundreds of “ Marshall ” Steam Road Rollers used by the Public Works Department, India. Our photograph
is reproduced by courtesy of Marshall, Sons & Co. Ltd., Gainsborough.

In the mass production of motor cars extensive use is made of conveyor belts such as that shown in this
photograph. Jigs that can be rotated and pivoted in every direction ensure convenient working conditions

throughout. *

Removing a Factory by Rail
The Great Western Railway recently

completed the  removal of a factory in full
production from London to Chippenham,
a distance of 94 miles. The work involved

the transport of 750 tons of machinery
and the household effects of 36 families,
as well as the transference of 100 persons ;
bu t  i t  was made without interruption to
the business of the firm.

Containers were employed in the re-
moval, and selected portions of the

machinery were dismantled at  night,
conveyed by road to Paddington for
despatch by rail to Chippenham, and re-
erected in the new factory in time for
immediate use next morning. As each
machine was taken to the new factory
the families of i ts  operators also were
removed. Meals were provided while
household effects were being transferred.
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The Grand Canyon National Park
Mile-Deep Bed of the Colorado River
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the canyon wall is characterised by  its own step-like
alternation of cliff, slope and shelf. Each resistant
bed stands forth as a cliff, and each weak bed is marked
by a slope. Each shelf or platform is made by  the
wasting back of a weak stratum or layer that lies upon
a resistant, cliff-making stratum ; and the greater the
thickness of the weak stratum the broader the shelf.
The plateaus that border the canyon are themselves
simply great terraces developed on a resistant formation,
from which overlying and softer beds have been washed

away .  As
e ros ion  has
gone on, parts
of the canyon
wall or plateau
have become
separated by
the widening
and cutting
headward of
branch canyons
or ravines, and
stand as soli-
tary outliers
capped by rem-
nants of a hard
bed of rock.
These remnants
a r e  t he
" buttes ” and
" temples.”

The great
height of the
plateau gives
rapid fall to  the
streams that
en t e r  t he
canyon, and
enables them

to cut powerfully and deeply, and thus to  carve the rocks
into forms that are fashioned on a gigantic scale. The
erosion accomplished by these streams is intermittent,
because the streams are fed mainly by intermittent
rainstorms in an arid climate ; but it is none the less
effective. The slopes here are partly bare of vegetation,
because the desert plants grow far apart. They are
therefore unprotected, and the concentrated energy
of a single torrential shower may work more havoc
than would be caused by a season's rainfall on plant-
covered slopes in a humid region. The prevailing
dryness, by retarding the growth of vegetation and the
formation of soil, keeps sharp and fresh rock profiles
that would soon be obscured in a moister region.

In the Grand Canyon to-day we see the accumulated
results of the action of powers of erosion during untold
ages, and the process is still going on. The various
agents that have modelled the canyon—the rushing
torrent below and the small streams that descend to
join it  ; the intermittent rain and snow and frost ; the

AMONG the twenty-one magnificent national parks
of the United States, which have a total area
of 12,118 square miles, the most remarkable

from the point of view of unique scenic grandeur is the
Grand Canyon National Park in northern Arizona.
This park, which was created in 1919, has an area of
1 ,009 square miles, and encloses 56 miles of the famous
Grand Canyon, stretching west of its beginning at the
mouth of the Marble Canyon. Through it winds the
Colorado River for a distance of 105 miles. From rim
to rim the
portion of the
canyon within
the park varies
from four to 18
miles in width,
and it is more
than a mile
deep measured
from the north
r im ,  wh ich
averages nearly
1 ,000 ft. higher
than the south
rim.

The Grand
Canyon is one
of the world's *
most marvel-
lous spectacles,
and is by  far
the greatest ex-
ample of river
erosion. I t  is
the deepest,
w ides t  and
wildest of a
long series of
canyons
through which the Colorado River flow for 500 miles
across a region of high table-lands known as the Colorado
Plateaus. These canyons are unusually steep-sided
and deep, but they are merely parts of the valley of
the river and, like most other river valleys, they have
been formed by the stream that occupies them. They
are not due to any violent disturbance of the Earth’s
crust, but are the result of the combined action of
running water, rain, wind and the various atmospheric
agencies that attack the rocks and sculpture them
into the forms that give character to a landscape.

The high plateau into which the river has cut its
way is built up  of layer upon layer *of rock beds that
lie nearly level and extend continuously over great
distances. These beds, as may be seen in the walls
of the canyon, consist of sandstone, shale and limestone.
As they lie in orderly horizontal layers, like beds of
masonry, they have been carved into definite architec-
tural forms. They vary in their resistance to erosion,
some being hard and others soft ; and every part of

The water-worn gorges of the Grand Canyon of Arizona, some of which have been eroded to a depth of 6,U00 ft.
by the ceaseless action of streams and rivers.
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subtle yet effective chemical activities that aid in the
decay of the rocks, and the ever-present pull of gravity
on all loose particles—all these are still at work on this
wonderful piece of earth sculpture.

One of the most striking features of the Grand Canyon
is the fact that it  is hidden until one actually reaches it ;
there is no gradual preparation for the final scene.
Approaching by rail
or road, the visitor
comes upon it quite
suddenly. If he
pushes through the
woods from the
motor camp ground,
or climbs the stairs
from the railway
station, it is there at
his feet in all its
solemn grandeur.
The effect on every
visitor is to produce
a period of awe-
struck silence. The
rim of the canyon is
one of the stillest
places on earth, even
when it is crowded
with people. Many
readers will remem-
ber the world tour
made by Mr. Frank
Hornby in 1926, and
described in a series
of articles in the “Af.Af.” from August, 1927, to May,
1928. i t  is interesting to  recall Mr. Hornby's des-
cription of his impressions of the Grand Canyon.

° Whenever I visit for the first time some world-
famous place about which I have read innumerable
descriptions and which is familiar to ,/-me through
photographs, I al-
ways wonder whether
my expectations will
be realised, or
whether I shall be
disappointed. I
expe r i enced  this
feeling as I ap-
proached the rim of
the Grand Canyon,
and then in a flash
all the ideas I had
formed were swept
away in a gasp of
astonishment. I
never imagined that
such a stupendous
gash in the earth
could possibly exist ■
I t  appears as though
mighty hands had
literally torn the
earth asunder and
left a gaping chasm,
the scars of which had never healed."

One of the first and most powerful impressions made
by the canyon is that of its motionless unreality ; yet
it  changes with every hour of the day. There is the
Grand Canyon of the early morning, when the light
slants lengthwise from the Painted Desert/ The great

capes of the northern rim shoot into the picture, outlined
in golden light against which their shapes gloom in
hazy blues. Certain temples seem to rise slowly from
the depths, or to step forward from hiding places in
the opposite walls. Down on the green floor the
twisting inner gorge discloses here and there lengths
of gleaming water, sunlit and yellow.

An hour later all
is wholly changed.
The dark capes have
retired somewhat
and now are brilliant-
hued and thoroughly
defined. The temples
of the dawn have
become remodelled,
and scores of others
have emerged from
the purple gloom.
The Granite Gorge,
now detailed fully,
displays waters that
are plainly muddy
even at this great
distance. And now
the opposite w*all is
seen to be convo-
luted, possessing
many headlands and
intervening gulfs.

And so, from hour
to hour, the spectacle
develops. Midday,

with sun high behind the south rim, is the time of
least charm, for the opposite walls have flattened, and
the temples of the depths have lost their defining
shadows. But as afternoon progresses the spectacles
of the morning creep back, now reversed and strangely
altered in outline. It  is a new Grand Canyon ; the

same, but wonder-
fully different. Just
after sunset the reds
deepen to dim pur-
ples and the grays
and yellows and
greens change to
magical blues. I n
the dark of a moon-
less night the canyon
suggests unimagin-
able mysteries.

The rim of the
canyon may be ex-
plored by motor car,
on horseback or on
foot ; the descent
to the floor and to
the river is made on
mule- back. There
are three practicable
trails from the south
rim, the one most
commonly used being

the celebrated Bright Angel Trail, which starts close
to the E l  Tovar Hotel. The descent of this trail is
made on mule-back in parties led by guides. I t  is a
sad mistake for persons not in the soundest physical
training to attempt i t  on foot, for the apparent distance
as seen from the rim is misleading, and the climb back

View of the Grand Canyon looking east from Yaki Point, showing Cape Royal, Wotan’s Throne, Vishnu
Temple, the Palisades of the Desert, and part of the Inner Gorge.

View down the Inner Gorge from Mormon Flats.
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Canyon. The trail begins at the end of a long semi-
desert road by descending precipitously to a gorge
through which is reached the Havasupai Indian Reser-
vation, two-fifths of a mile down in the earth. The
home of this little band of less than 200 Indians is in
a most romantic situation, and the surroundings are
beautified by falls of water over precipices several
hundred feet in height, backed by grottos of stalactites
and stalagmites. This water all comes from springs
that gush forth in surprising volume near the Havasupai
village. I t  is interesting to  note that the name Havasupai
means " people of the blue water." The Indians live

by farming, corn being their
principal product, but
melons, figs and peaches also
are produced. The Havasu-
pai women are clever at
basket-making, and the
baskets made by  the older
weavers are of very fine
mesh, with attractive designs.
In  their early days the
Havasupais undoubtedly
were cliff dwellers, and their
rude pathways formed the
foundation of the present
trails.

The early Spanish ex-
plorers first reported the
Colorado River in 1540, and
36 years later a Spanish
priest found a crossing at a
place that is known to  this
day as the '* Vado de los
Padres ” —“ The Crossing of
the Fathers." From that
time for nearly a century
the canyon seems to have
been visited only by  wan-
dering Indians, Mormon
herdsmen and trappers. The
exploration of this great
river was ultimately com-
pleted by Major J.  W.
Powell, a one-armed veteran
of the American Civil War,

who subsequently became Director of the United States
Geological Survey.

Major Powell started with nine men and four boats
from Green River City in Utah in 1869. He launched
his flotilla on 24th May, and on 30th August landed
at the mouth of the Virgin River, more than 1,000
miles from his starting point. One of the men left the
party early in the trip, and three others deserted later
and were killed by  Shewits Indians. The journey was
one of extreme hardship and danger, and the five who
remained faithful to Major Powell must have been
men of extraordinary courage and tenacity. Day by
day they faced the unknown at every bend of the
river, embarking without hesitation upon swift rapids,
knowing that these might terminate in dangerous
rocks or great falls.

Undeterred by the perils and hardships of this trip,
Powell undertook further expeditions during the next
three years in order to complete his task. Other
daring explorers have since covered the same ground and
during the period 1914 to 1924 numerous expeditions
up the Colorado River were carried out by  the United
States Geological Survey.

is most arduous at that elevation. The south rim of
the canyon at park headquarters is 6,886 feet above
sea level. Nearly every day one or more “ hikers,"
overconfident of their endurance, find the way up too
arduous, and have to  be assisted by  guides and mules
sent down for them from the rim.

The traveller passes in review during the descent
all the strata that  form the canyon walls, and a succession
of plant growth equivalent to several climatic zones,
and representing floral changes such as ordinarily can
be seen only by traversing many hundred miles of
level country. There are two steep cliffs, descended
in series of short zigzags ;
steep, but always at a safe
gradient. I t  may give the
visitor some qualms of ner-
vousness to  see his mule hang
its head over short abysses
at the turns, but the rider
himself does not hang over
them, and the mule is sure-
footed, stolid and indifferent.

Another and finer trail
descends the Hermit Canyon.
The trip occupies two days,
the night being spent at the
Hermit Creek Cabins, well
down in the canyon. At
one point, about 1,000 ft.
below the rim, is to  be seen
in the sandstone an interest-
ing series of tracks of pre-
historic animals. Similar
tracks are to be seen along
the Kaibab Trail, which is
even more interesting both
from the scenic and the
engineering points of view.
This trail crosses the Colorado
River by  means of the Kaibab
Suspension Bridge, a thor-
oughly modern structure
built by the National Park
Service, and completed in
the summer of 1928. The
bridge is 440 ft. long, sup-
ported from eight 1 |  in. steel cables, provided with a
structural steel truss acting both as a stiffening member
and as guard rails. I t  is further stiffened by  two
1 |  in. wind cables, and unlike the old " swinging bridge "
that it  replaces, the new bridge is free from sway or
vibration, even wTien loaded to capacity with a full
string of saddle or pack animals. The south approach
to  the new bridge is through a tunnel 105 ft. long,
cut from the solid granite walls of which the inner
gorge is formed.

The construction of the Kaibab Trail through the
limestone wras both daring and ingenious. Here, with
drill and powder, the trail was hewn from the solid
rock cliff in half-tunnel sections. At  such points,
however, the trail is made sufficiently wide, and it
is provided with a heavy rock guard wall of such
proportions that the traveller has no feeling of in-
security. At one point in a sandstone formation
the trail passes through a full tunnel some 38 ft. long.
Above this it climbs through oak brush, pine, fir, and
finally quaking aspen, to come out on Bright Angel
Point at an elevation of 8,350 ft.

At the far western end of the park is the Havasu

The Inner Gorge of the Grand Canyon. This photograph gives some idea of the
enormous depth to which the Colorado River has cut its bed.
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Prisoners in the Napoleonic Wars
Wooden Hulks on the Medway

By W.  Coles Finch
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MOST readers will know of the method adopted in
this country of dealing with the prisoners taken
during the Great War. These men were confined

in large numbers in great
encampments fenced
about with barbed wire,
and guarded by sentries.
I t  will be interesting to
look back to  the time of
the Napoleonic Wars
and see something of
the method then adopt-
ed to safeguard our
prisoners.

We must picture the
River Medway between
18()3 and 1814. The
soldiers and sailors taken
in the great struggle
were imprisoned in
various parts of the
country7, those sent to
Chatham being confined
in large old wooden
ships or hulks, which
were moored in Gilling-
ham Reach, These old
" wooden walls ” gave a
peculiarly picturesque appearance to the river, and their
general style is well shown in the accompanying
illustration.

Of the life the prisoners led during
their incarceration we know little, but we
know that very many died, and were
buried at various spots on the marsh-
lands lining the river in the vicinity. In
1855, during the construction of the
Dockyard Extension by convict labour,
these interments of French prisoners
were exposed. With due reverence the
skeletons were re-coffined and re-
interred. For this purpose the Admiralty
formed a cemetery on St. Mary's Island
near by, and laid it  out with shrubs
and flowerbeds. They also erected a
fine memorial to the dead. These
re-interments took place from about 1860
to 1885, and it is said that many
parties of French tourists visited this
cemetery, and that both the French and
the British Governments contributed
towards its upkeep.

In 1904, as an honour to the vanquished, the bodies
were again taken up  and transferred to their present
resting place at the Naval Barracks, beside St. George’s
Church. Here a secluded spot is set apart for this purpose,
tastefully laid out, and presided over by the fine Gothic

memorial from the  original cemetery. I t  is said that this
splendid monument is the work of a convict mason. The
site of the original cemetery on St. Mary's Island may

still be seen.
Some readers may

wonder whether any
prisoners ever escaped
and regained their free-
dom. The writer can
vouch for at least one
successful attempt. I t
was his privilege to
know the veteran John
I. Hill, the oldest free-
man of the river Med-
way, who had lived
under the reigns of five
monarchs. Although 94
years of age, he delight-
ed in telling the writer
of his own father, who
in this connection had
an experience worth re-
lating.

On Friday night,
October 10th, 1810,
three French prisoners
of war escaped from one

of the prison ships lying in Gillingham Reach. After
roughly handling the watchman at Folly Point,

and obtaining possession of his small
boat, they boarded a fishing vessel
belonging to a Strood fisherman named
Thomas John Hill who. with his appren-
tice George Ratcliff, was asleep in the
cabin.

Hill made a desperate resistance, his
only weapon being a chopper. He
probably would have kept the three
Frenchmen at bay, but his weapon
became useless on account of the handle
coming off. He shouted for his appren-
tice to come on deck to his assistance,
but the lad was so alarmed that he
would not turn out. The Frenchmen
then gained the upper hand, and Hill,
after receiving several blows on the head
and body, jumped into the river and
swam to the marsh.

The Frenchmen set sail, taking the
apprentice with them, promising not to
hurt him if he would pilot them clear of

the sand and mud banks, and answer the sentries as they
were challenged when passing the guard-ships. This the
lad did, and Hill never saw his boat again. When peace
was proclaimed, Ratcliff returned home, but unfortu-
nately he never wrote an account of his adventures.

From iwt] [OW print
One of the many quaint old timber hulks moored in Gillingham Reach, on the Medway, in which

were confined prisoners taken during the Napoleonic Wars.

Photo] [jy. Finck
The memorial at the Naval Barracks to French

prisoners who died in captivity.
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Putting the Sun to Work
Engines that Make Direct Use of Solar Heat

c
■_
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ONE of the chief factors in the growth of civilisation has been the

skill that Man has shown in employing first animals, and then
inanimate sources of power, to do his work for him. In the

early days of settled life he made use of the ox, the camel and the
horse as beasts of burden. Later he learned to harness the wind
and waterfalls, and the story of power is one of gradual advance
from the employment of crude windmills and watermills to the
use of steam and electricity generated by burning wood, coal or oil.
Widely as these sources of power differ, the origin of every one
of them can be traced back to the Sun. For example, coal has been

Even on a clear day in a tropical country only 70 per cent, of the
Sun’s rays that reach the neighbourhood of the Earth succeed in
penetrating its atmosphere ; yet even in these circumstances bright
sunshine falling on 2 |  acres of ground yields as much energy as  can
be obtained by burning one ton of coal.

The story of efforts to harness the Sun may be said to begin with
the legend of the burning mirror of Archimedes, the famous Greek
scientist who lived in Syracuse, a Sicilian city, in the third century
B.C. When Syracuse was besieged by the Romans, Archimedes
is reported to have used a gigantic mirror to concentrate the

described as ’ bottled sun-
shine,” for it consists of the
carbonised remains of plants that
flourished millions of years ago,
and made rise of sunshine in
turning carbon dioxide into the
chemicals of which they were
composed. Oil also represents
the solar energy of past ages,
and even the wind and water-
falls owe their origin to the Sun,
for movements in the atmosphere
and the fall of rain are due to  the
heating power of its rays.

As all the energy at our dis-
posal is ultimately derived from
the Sun, it is not surprising to
find that from time to time
inventors have turned their at-
tention to schemes for making
direct use of the power that
streams down on the Earth in
the form of sunshine. The time
will come when the problem of
harnessing the Sun will demand
serious attention, for other
sources of power will be worked
out, or will prove insufficient to
meet requirements. There is no
doubt that Man cannot continue
to use coal and oil indefinitely,
for it seems almost certain that
these substances are no longer
being produced in any quantity
in the Earth, and our supplies
ultimately must become ex-
hausted.

So far as  we can see, the winds
will continue to blow for millions
of years, but the amount of power
they give is very small. Running
water is more promising, for so
long as  the Earth retains moisture
its streams may be harnessed ;
but there is a limit to the amount
of power we can obtain in this
manner, for most of the water
that falls as rain makes its way back to the sea in comparatively
sluggish rivers that are of little use for power production. The
tides do not seem likely to form sources of power on a large scale,
for except in certain favoured bays and narrow seas the changes
in the level of the ocean are too small to be utilised economically.
I t  seems very probable, therefore, that  when coal and oil are
exhausted, other existing sources of power will prove inadequate,
and Man will be compelled to rely upon his ability to harness
the Sun.

The quantity of solar energy available is amazing, for it has been
calculated that  the Sun radiates 12,500 h.p. from every square foot
of a surface that measures billions of square miles. This energy
streams out in all directions, but the proportion of it that reaches
the Earth is sufficient to develop 7,300 h.p. on every acre of its
surface. This energy is not all actually available, however, for the
Sun only shines on a part of the Earth's surface at  one time, and
moisture and dust  cut  off a surprisingly large proportion of sunshine.

Sun’s rays on the enemy’s ships
in order to  set them on fire. It  is
difficult to believe that he really
accomplished this, but i t  is in-
teresting to learn that in 1747
Buffon, the French naturalist,
set fire to a plank of tarred wood
by directing upon i t  sunlight
reflected from several flat mirrors.
He did this in order to  show that
the idea behind the alleged (eat of
Archimedes was correct. Lenses
may be used instead of mirrors in
experiments of this kind, and
there is no difficulty in setting
fire to a piece of paper, or some
equally combustible material, by
the Sun’s rays concentrated by
means of a convex lens.

What may be described as the
first serious effort to make use of
the energy of the Sun was not
made until more than a century
after Buffon’s experiment. Then
a Frenchman named Mouchot
arranged mirrors round a frame-
work resembling that of an
umbrella opened out  to half the
usual extent. This device was
exposed to the Sun in such a
manner that  the mirrors reflected
the rays to  a boiler placed in the
centre. The boiler used in this
” solar engine,” as Mouchot
called it, held 31 lb. of water,
and this was brought to boiling
point in one hour. A larger model
built in 1872 was automatically
turned to follow the Sun from
east to west in order to take
the fullest possible advantage
of its rays.

No practical results followed
the invention of Mouchot’s solar
engine, nor were the experiments
of John Ericsson more successful.
Ericsson helped to design the

“ iVot’cZify,” one of the rivals of the ” Rocket ” at the Rainhill
trials held in 1830 to determine the form of locomotive to be used
on the Liverpool-Manchester Railway ; and in 1862 he built the
” Monitor,*’ the first battleship with a revolving gun turret. He is
said to  have spent £20.,000 on trials of various forms of sun motors,
only to  come to the  conclusion that the apparatus was far too costly
to compete with ordinary boilers fired by coal.

In spite of Ericsson’s adverse opinion, inventors continued to
devise schemes for making use of the free source of power showered
down upon us by the Sun. Practically all of them built reflectors
similar in shape to  that  of Mouchot, and in 1878 a Frenchman named
Piefre actually succeeded in driving a small printing press by  means
of steam raised in the boiler of a solar engine nearly' 12 ft. in
diameter. About the same time an Englishman named Adams,
who lived in India, invented a solar cooker with which he produced
excellent stews and roasts. His cooker took the form of a box with
eight sides on which mirrors were fixed. The sides sloped outward,

Solar motor erected at Pasadena, California. The reflector contains 2,000 mirrors,
which concentrate the Sun's rays on the boiler at its focus, and the steam produced

works an engine that pumps about 100 gallons of water a minute.
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and the rays of the Sun beating down on the box were reflected
on to  the sides of a miniature oven in the centre. The cooker was
very successful in India, where the Sun’s rays are very powerful,
but it would be of little use in a country like Great Britain.

About the beginning of the present century more serious efforts
were made to solve the problem of harnessing the Sun. American
inventors were chiefly responsible for these, and some very promis-
ing solar motors were built in California by an engineer named
Eneas. He built a reflector of the usual form, and equipped it with
automatic machinery that turned it to face the Sun at all hours of
the day. Two
concentric steel
tubes served
as  a boiler, the
water circulat-
ing up the
space between
the two, and
then down the
inner tube to
complete the
circuit.

Eneas built
o the r  sun
motors, and it
is believed
that he con-
structed the
one at Pasa-
dena , shown
on the previous
page. From a
distance this
looks like a
huge  open
umbrella, inverted, and with a piece cut  off its top. I t  is balanced
on a high steel framework, and is set at such an angle that it will
catch the sunbeams on its 2,000 mirrors. Each of these mirrors is
2 ft. in length and 3 in. in width, and reflects the sunshine on to a
long cylinder, corresponding to the handle of the umbrella, which
holds 100 gallons of water. The boiler is of steel, covered with a
heat-absorbing material, and steam at a pressure of 150 lb. per sq.
in. can be raised in one hour. When the machine is made ready for
work—a task for a boy who has merely to turn a crank until an
indicator shows when the Sun is truly focussed on the mirrors—
it moves round automatically so that  its face is kept turned to the
Sun all day long. The steam
works an engine that is capable
of pumping about 100 gallons of
water a minute.

While Eneas was developing
his sun engine in California,
another American inventor,
named Shuman, built one of a
different but equally interesting
type. I t  is well known that  the
Sun's rays lose no heat while
travelling through space, but
only deliver up their energy when
they fall on something material.
Black bodies absorb heat best,
white or brightly coloured ob-
jects taking it up inefficiently and
much more slowly. Shuman
therefore used blackened pipes to
absorb the heat of the Sun, and
sank these in cold water con-
tained in a horizontal box with a
closed top. The pipes contained
ether, which boils at the low
temperature of 35 deg. C., and
the vapour given off by this
liquid when it boiled was used
to drive a small single-cylinder engine.

Shuman built several solar engines of this kind, one of which
developed 3 |  h.p. ; and eventually a company was formed for the
purpose of developing his ideas. In collaboration with Professor
C. Boys, a prominent English scientist, he designed a larger plant
that was erected a t  Meadi, a village on the Nile, about seven miles
south of Cairo. Interesting changes were made, Professor Boys
suggesting that the absorber should be replaced by a Channel -
shaped reflector of parabolic cross section. A deep but narrow
metal box was used as the boiler, and this was placed in the box
of the reflector in order that the Sun’s rays could be concentrated
on both sides.

The plant erected at  Meadi consisted of five of these trough -
shaped reflectors, each being 205 ft.  in length.* Th£y ran north and

south, and were tilted by automatic gearing in order to enable them
to make full use of the Sun’s rays throughout the day. Sunshine
collected from a total area of 13,269 sq. ft. was reflected to the
long boilers, and in the most successful trials 1 ,442 lb. of steam was
produced in an hour. The maximum output of the plant was
about 55 h.p., which was 10 times greater than that  produced in
any previous solar heater.

The Shuman-Boys experiments have not yet been followed up,
for the plant was more costly to  erect and run than a boiler lired by
means of coal. The effort was very promising, however, and shows

that when the
need arises
there will be
little difficulty
in  mak ing
direct use of
the heat of the
Sun. I t  has
been suggested
that a solar
heater of the
Shuman - Boys
typo could be
employed
profitably in
i r r i ga t i on
work in tropi-
cal countries,
for it could be
used to  operate
the low power
pumps  b y
means of which
the water of
i r r i ga t i on

canals is distributed. These pumps would not work efficiently in
dull weather, but they would not be needed at such times, for
cloudy skies bring rain. Prolonged periods of drought would be
accompanied by bursts of brilliant sunshine, and pumping opera-
tions then would compensate for lack of rain.

Another interesting proposal for making use of solar heat has been
made by M, Claude, a French scientist, who has constructed a
turbine to work with steam at very low pressure. The steam that
he proposes to employ is merely the vapour given off from the
surface water of the sea, while at  the other side of the blades of the
turbine will be a vacuum, which is to be maintained by cold water

pumped up from a greater depth.
The conditions required for

this solar engine are met with in
tropical seas. There the tem-
perature of the surface water is
from 20°C. to 25°C. higher than
that of the cold water brought
in at great depths by polar
currents. M. Claude has chosen
the West Indies for a trial of his
scheme, and at  a point off the
northern coast of Cuba he has
sunk a long tube to  the bottom of
the sea. The cold water required
will be pumped up through this
tube, and when the plant is in
working order the energy needed
for this purpose will be supplied
by the turbine itself. If a
reasonable amount of surplus
energy is available, the scheme
will provide a splendid means of
utilising power that  may be
tapped as  long as  the  Sun and the
sea exist, for it is solar heat that
stirs up the oceans and causes
the flow of currents in them.

Although efforts to make direct use of the power of the Sun have
not yet been commercially successful, many interesting plans have
been devised for employing it on a small scale. For instance, a
settler in Chile distilled water in a plant in which the boiler was
heated by means of the Sun's rays ; while in the United States Dr.
C. G. Abbott, a famous American astronomer, built a novel Sun-
heated oven in which meat and vegetables could be cooked in a
satisfactory manner. This was installed at his home at the
Observatory* on Mount Wilson, California, the mountain on which
the 100-in. reflector, the world's largest telescope, has been erected.

In Dr. Abbott's device the heat of the Sun was used to raise the
temperature of oil circulating round the oven, which was built
separately from the heater. This consisted of sheets of polished
aluminium bent to form a trough of (Continued on page. 72«)

The Shuman-Boys solar heater at Meadi, near Cairo, Egypt. On the left, the long thin boiler in one of the five channel-shaped
reflectors is clearly visible. These reflectors collected sunshine over a total area of 13,269 sq. ft.

The solar cooker built at the observatory on Mount Wilson, California, by Dr. C. G.
Abbott. The reflector is used to heat oil that circulates round the oven placed above it.
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Largest British Flying Boat
The illustration on this page shows the

largest British flying boat. This is the
product of Short Bros. (Rochester &
Bedford) Ltd., and is second in size only
to the “ DO.X," the German flying boat
described in the "ALM.’* for December
1929, which is the largest vessel of this
kind in the world. The new Short machine
has an all-up weight of 70,000 lb., a span
of 120 ft., and an overall length of 89 ft.
6 in. I ts  height is 30 ft. 4 in. and i t  has

Arctic Air Route from Europe to America
The four members of an expedition

that is to  continue the preliminary surveys
of an air route between Europe and North
America by way of Greenland, Iceland
and the Faroe Islands have departed for
the north to  spend about a year in recording
weather conditions and in general ex-
ploration of certain areas in Greenland.
They intend afterwards to cross the
Greenland ice cap, and to return to Europe
from the settlements on the west coast

of the country.
This survey

was begun by
the  B r i t i sh
Arctic Air
Route Expe-
dition that
returned to
England last
autumn after
spending two
years in the
Arctic, and the
explorers who
have under-
taken further
work  took
part in the first
exped i t i on .
Their efforts
are supported
by the Royal
Geographical
Society and the
British Air
Ministry, and
a l so  by
Amer i can

airway companies interested in the Green-
land route.

Fast Aircraft for American Service
Three Consolidated " Fleetster " aero-

planes are to be used by the Ludington
Line on their passenger and express
service between New York and Washington.
The new machines will enable a cruising
speed of 155 m.p.h. to be maintained and
occasionally a maximum speed of 180
m.p.h. will be reached.

The " Fleetster ** is a nine-seater high-
wing monoplane, provided with a Wright
" Cyclone *' engine equipped with a
N.A.C.A. cowling, and it  is claimed that
its landing speed is only 50-55 m.p.h.
Earlier models were fitted with the Pratt &
Whitney " Hornet*’ engine. These had a
practically identical performance, but
could seat only five or six passengers.

An unusual feature is that the machine
is provided with rubber strips along the
leading edges of the wing and the rear
stabiliser. These serve as protection
when the machine flies through heavy
rain at high speeds, and prevent the
finish of the wing from being spoiled.

accommo-
dation for
abou t  10
people. Six
Rolls - Royce
*' Buzza rd ' *
engines, each
developing 820
h.p., are em-
ployed and
these  a r e
mounted in
t andem in
pairs, a prac-
tice that is
fo l l owed
with the four
eng ines
in s t a l l ed
on the Short
“ Singapore ”
Mark II.

The machine
has been built
for the Air
Ministry and
is to be used
by the R.A.F.
for long-distance bombing and recon-
naissance work. I t  is of metal construction
•except for the wing coverings, which are
•of fabric ; and the bottom of the hull is
planked with stainless steel and has two
steps. The engine nacelles are supported
by streamlined turrets. These turrets
are hollow in order to give access to the
engines for adjustment and repairs during
flight, and they are provided with doors
to enable mechanics to get out on to
the wing.

Full details of the new flying boat are
not yet available, but we hope to include
a full description in an earlv issue of the
"M.M”

The Miles “ Satyr ’*
An interesting little single-seater light

biplane has been built recently by George
Pamall & Co. Ltd., to the design of Mr.
F. G. Miles. The machine is named the
Miles “ Satyr ” and is particularly suitable
for private owners who want a fast machine
that is not expensive in operation. The
" Satyr ** should also be easy to “ garage '*
for it is only 18 ft. in length and the span
of the upper wings is 21 ft.

The new Short flying boat on the Medway. This is the largest British machine of its kind and is described on this page. Our
photograph was taken by Mr. W. H. Everndcn of Fa versham.

An International Air Speed Trophy
A new international air trophy, to be

known as  the  “Coupe Deutsch de la Meurthe,"
has been created by the Aero Club de
France, in memory of its late President,
M. Henry Deutsch de la Meurthe. The
trophy is to be awarded to the winner
of a speed contest over a closed circuit
of 100 km., or about 62 miles, open to
single-seater heavier-than-air craft of
any type, equipped with engines of a
capacity not exceeding eight litres. All

machines entered for the event must be
proved capable of covering the course at
a speed of at  least 200 km.h. or 124 m.p.h.

The trophy will be held for a year by
the country or club nominating the
winning pilot, who will receive a cash
prize of 100,000 francs. It  will become
the property' of any country winning it
three times, not necessarily consecutively,
and races must be held at  least once every
two years. The first contest probably
will take place in the summer of 1933.

New Training Machine for R.A.F.
Avro "Tu to r "  machines have been

officially accepted as the new standard
training machine for the R.A.F. This
type was previously designated the Avro
621 and as  such was described on page 865
of our issue for November 1931. It  is a
development of the Avro 504 and will
replace this machine, which has been the
standard R.A.F. training aeroplane since
1917 and on which more pilots have been
trained than on any other type in the
world. The 504 was in its time a develop-
ment of the famous Avro biplane, which
was first produced in 1913.
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The Potez 38 A New “ Hermes " Aero EngineHigh-Speed Monoplane for American Pilot
One of the most interesting French

commercial machines of recent date is
the Potez 38, illustrated below. This is
a single-engined high wing monoplane
capable of carrying eight passengers. The
machine is not of the cantilever type,
for its wings are braced and are constructed
of wood covered with
fabric. The fuselage,
which is rectangular in
section, is largely of
metal. The forward
section, in which the
cabin is placed employs
both metal and wood,
but the rear section
consists of a metal girder
built up of a number of
duralumin tubes, covered
with fabric. The tail unit is
of the normal monoplane
type. The undercarriage
fitted to the machine is
of the divided type. I t
has telescopic legs to
enable it to be used
safely on rough aero-
dromes, and wheelbrakes
are provided.

The Potez 38 has a
wing span of about 65 ft.
8 in. and is 48 ft.  7 in. in
length and 12 ft. 6 in.
in height. The chord of
the wing is 11 ft. 6 in.
The machine weighs

A new edition has been produced of the
" Cirrus Hermes/’ the aero engine described
on page 34 of the for January
1931. The new engine is known as the
** Hermes IV,” and is of inverted form
with four cylinders in line. I t  combines
all the good features of the " Cirrus ” and

" Hermes ” engines, and
in its construction ad-
vantage has been taken
of experience gained
with these types. It
allows an excellent
forward view from the
cockpit of a machine to
which i t  is fitted, and
its inverted form enables
а. higher propeller thrust
line to be obtained and
gives greater accessi-
bility for examination
and maintenance. An
entirely new feature of
the engine is that totally
enclosed valve gear is
provided, while the
cylinder heads are of
new and improved
design, being detachable
and made of aluminium.

The cylinders of the
“ Hermes IV ° have a
bore and stroke of 4.7 in.
and 5.5 in. respectively,
the total capacity being
б,330 c.c. Normally the

5,412 lb. when empty
and is capable of carrying
a useful load of 2,420 lb.,
the loaded weight being 9,370 lb.

It  is usually provided with a Hispano-
Suiza engine developing 600 h.p., which
gives it  a maximum speed of 140 m.p.h.
The climb to a height of 3,280 ft. occupies
4 min. 20 sec., and 18 min. are required
to attain an altitude of 9,840 ft. The
absolute ceiling of the machine is 18,000 ft.

A Record Atlantic Crossing

Many experiments have been carried out in the United States in order to find means of employing “blimps/*
or small non-rigid airships, on air mail services, and our photograph shows a vessel of this type moored

to a special mast erected on a sea-going vessel,

have a span of 48 ft. and will be 29 ft.
4 A in. in length. Its empty weight will
be 3,150 lb. and the all-up weight 7,000 lb.

A new type of power unit, the Wright
GR-1510 geared two-bank radial 14-
cylinder engine, is to be fitted to the
machine in order to give it  a cruising
speed of more than 200 m.p.h. Fuel tanks
capable of carrying about 600 gallons of
petrol will be provided and the range

engine develops 120 b.h.p.
at 2,000 r.p.m., and
the maximum power is

130 b.h.p. at 2,200 r.p.m. The petrol
consumption is low, being 7.8 gallons
per hour when the engine is being run at
nine-tenths full throttle, and oil is used at  the
rate of a pint an hour. The engine weighs
300 lb., and is 3 ft. 6 in in overall length
and 2 ft .  5 in. in overall width.
Catapult Mail Service on German Liners

The German liner "Europa ” now
Two American airmen, carries a Junker W.34 sea-

Major Bennett Griffin of
Oklahoma and Lt. James
Mattern of Fort Worth,
Texas, recently set up a
record by making the fastest
crossing of the North At-
lantic Ocean, the (light
from Harbour Grace to the
Irish Coast being completed
in 11J hours, or about two
hours less than the time
taken by Miss Amelia
Earheart, the previous
record holder. The airmen
did not land in Ireland, but
flew onward to reach Berlin
in 18 hours 42 min., their
flight being the first made
non-stop from the American
continent to Berlin.

The machine employed
was a Lockheed " Vega ” named the
"Century of Progress,” and the flight
was the second stage of an attempt to
create a new record for a journey round
the world. Unfortunately the airmen
crashed while flying from Berlin to  Moscow
and were unable to continue their flight.
The present record for a journey round
the world is held by two American pilots,
Wiley Post and Harold Gatty, who made
the flight in a Lockheed '* Vega ” in
8 days, 15 hours, 51 min., and covered about
16,150 miles during the flight.

plane, fitted with a Pratt
and Whitney " Hornet ”
engine, for use on the cata-
pult mail service from ship
to  shore. This seaplane has
a maximum speed of about
123.5 m.p.h. and is cata-
pulted from the "Europa ’’
when the vessel is about
600 miles from shore. Mails
from America are usually
carried by air from the
vessel to Southampton and
then on to Croydon to
be taken to Cologne,
Hanover and Berlin by
means of normal air mail
services, thus saving about
48 hrs, in the time of transit
between America and
Berlin. The saving on the

outward journey is between 24 hrs. and
36 hrs.

The "Bremen,” sister ship to the
"Europa," is also provided with a seaplane
and a catapulting apparatus. The
seaplane used is a Heinkel H.E.58, and
a photograph of it on the catapult was
published in our issue for March 1930.
I t  has a maximum speed of about 127
m.p.h. and is equipped with a 500 h.p.
Pratt & Whitney " Hornet ” engine. The
machine was specially designed for this
type of work.

Thrcc-quarter front view of the Potez 38, high-wing monoplane with accommodation for eight
passengers. It is equipped with a 600 h.p. Hispano-Suiza engine.

A new alb metal monoplane specially
designed for fast long-distance Hights is
now’ being constructed for Captain Frank
Hawks, the famous American pilot who
last year set up a number of speed records
in long-distance flights in England and
on the Continent. The machine will

at a speed of about 200 m.p.h. will be
2,500 miles.

25,000-ft Parachute Descent
What is claimed to be a record parachute

descent has been made in France by a
well-known airman, Rene Machenaud, who
jumped from an aeroplane at an altitude
of 24,600 ft. After leaving his machine,
M. Machenaud took 23 minutes to reach
the ground and during the time he was
falling he was blown by the wind a distance
of rpore than 12 miles.
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The Vickers “Viastra”
Flying Across an Australian Desert
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IN 1930 Vickers (Aviation) Ltd. received an order from Western
Australian Airways Ltd. far an aeroplane of a new type for
service on the Perth- Adel aide air route. The machine was

to be down across the great desert separating Western Australia
from the more populous eastern States, and was required to have a
sufficient reserve of power to make forced landings extremely
unlikely. In order to reduce further the risk of being compelled
to land, an  unrestricted field of vision from the pilot’s cockpit was
demanded, and a cruising speed of 140 m.p.h. was called for by
the operating company. These requirements were complied with
in the Vickers *' Viastra,’' a high-wing monoplane that may be
fitted with one, two or three engines as desired ; and the machine
was so successful in a prolonged trial on the actual route that  a
second was ordered.

The two machines in service on
the Western Australian air route
are arranged to fly in '’shifts,"
the average weekly Hying time
being about 26 hours, and the
distance covered approximately
3,000 miles. One aeroplane
normally carries on the service
by itself for a period, and is then
laid up for overhaul while the
second machine takes up the
running. The cruising speed
employed is 115 m.p.h., and this
is maintained with engines well
throttled down, giving a fuel
consumption of about 45 gallons
per hour for the two engines
installed. The entire trip be-
tween Perth and Adelaide has
been completed at an average
speed of 140 m.p.h. in favourable
conditions, while occasionally
a speed of more than 150 m.p.h.
has been reached over certain
sections of the route.

A short time ago a ,f Viastra °
carrying 13 passengers hew from
Perth to Adelaide, a distance of
about 1,450 miles, in 10 hours.
This time was 1 hr. 15 min. less
than the previous best, and is

believed to be a record for a long-distance flight by a commercial
machine carrying a load of this magnitude.

The " Viastra ” was introduced primarily for employment on
passenger services. I t  may easily be adapted for use as a freight
carrier, however, and in designing it special attention was paid to
making it satisfactory for use for a variety of purposes. I t  was
with this aim in view that the aeroplane was so constructed that
one, two or three engines of varying types may be fitted, according
to the requirements of the purchaser ; while it is available either
as a landplane or as a twin -11oat seaplane. Experience with the
machine in its alternative forms therefore should help to solve
many interesting problems in design and construction.

Most of the aeroplanes now built by  Vickers are of all-metal
construction. The " Viastra ” is
no exception, being built wholly
of metal, even to the coverings
of the wing and the fuselage.
I he well-known light aluminium
alloy duralumin is employed
extensively in its construction,
particularly for such parts as
the struts, and the angle sections
and longerons in the fuselage.

The wing span of the machine
is 70 ft. and its height is 13 ft.
Its length is 48 ft. 6 in. except
when two engines arc fitted,
when there is a reduction of 3 ft.
The fuselage is a rectangular

structure made in two sections
each covered with corrugated
duralumin. Packing of a sound-
deadening nature has been intro-
duced in the front section where
the pilots and passengers are
accommodated, but is not neces-
sary in the rear section ; and
"d rumming"  due to the vibra-
tion of the metal panels has been
prevented by placing tiny sand
bags in their centres.

The front section of the fuse-
lage accommodates the pilot's
cockpit, immediately below which
there is a luggage hold of 100 c. ft.

The upper illustration shows the Vickers “ Viastra M fitted with three Bristol " Jupiter ”
engines. Below is the passenger saloon of the "Viastra** with seats removed to
show all-metal construction. We are indebted to Vickers (Aviation) Ltd., for the

illustrations to this article.
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capacity. The cabin is 20 ft. 3 in. in length, 5 ft. in width and
6 ft. 1 in. in height, and accommodates 12 passengers. The
cockpit is provided with dual sets of controls, and from it access
to the cabin is provided by a small door. Passengers enter the
machine through a door on the left-hand side, and their seats are
arranged in two rows of six, one row along each side, an arrangement
that gives ex-
cellent views
through the
large windows
provided along
each wall. In
order to shut
out as much
no i se  a s
possible the
windows can-
not be opened
excep t  i n
emergency, A
very efficient
system of ven-
tilation has
been devised,
however, and
during cold
weather the
cabin may be
heated either
electrically or
from the ex-
haust. When
the machine is
to be employed
for freight-
carrying pur-
poses the seats
in the cabin may be removed quickly and easily, leaving a large
space available for goods.

The rear section carries another luggage compartment with a
capacity of 100 c. ft. This is provided with a false floor that  is
stoutly constructed to support heavy weights, and may be raised
if necessary.

The wing is built round two spars provided with flanges of
duralumin on which are riveted " wandering webs," or strips of
duralumin that zig-zag from front to rear of the spars. The
centre section of
the wing is built
integral with the
fuselage and is
braced by steel
tube struts from it,
the front struts
assisting to bear
the weight of the
engines. The wings
are fitted with
ailerons of the
Br i s to l  - F r i s e
type, and the first
" Viastra M con-
structed was pro-
vided also with
Handley Page
slots.

The fuel tanks
are inside the
wing. They are
unusual in design,
for they are built
up of identical
halves secured by
means of bolts passing through flanges, packing being used to make
the joints petrol-tight. The oil tanks are constructed in a similar
manner, and it is claimed that  the " Viastra " is the first aeroplane
to be fitted with tanks of this design.

Another unusual feature of this machine is the tail unit. This
is of the biplane type, and is provided with two rudders pivoted
round vertical tubes. Thus the whole of the rudder moves when
the rudder bar is operated, whereas on most aeroplanes only
the rear portion of it turns.

The undercarriage is of a very wide type in order to give great
stability when taxi-in g over uneven surfaces. I t  is not provided
with an axle, and therefore is less likely to be damaged by obstruc-
tions in the path of the machine. Vickers oleo-pneumatic telescopic
legs and Dunlop wheels are provided, and Vickers hydraulic

brakes are a standard fitting. The machine is provided with a tail
wheel instead of the old-fashioned skid.

The performance of the " Viastra " varies slightly according
to the number and type of the power units employed. When
fitted with a Bristol " Jupiter X.F. BM ” engine developing
595 b.h.p. at 2,200 r.p.m., the single-engined machine has an

all-up weight
of 10,0601b.,
the pay load
being 2,600 lb.
At sea level its
max imum
speed  i s
125 m.p.h., and
this is in-
c r ea sed  to
145 m.p.h.
when an alti-
tude of 4,920 ft.
is reached.
This height
is attained in
nine min., the
machine hav-
ing an initial
rate of climb
of 530 ft. per
min. The ab-
solute ceiling
is 21,000 ft.
and the land-
ing and cruis-
ing speeds are
60 m.p.h. and
122 m.p.h. re-
spec t ive ly ,
while the 210

gallons of petrol carried in the tanks give the machine a range
of 830 miles.

By the use of an Armstrong Siddeley ’* Leopard ’ ' engine develop-
ing 845 h.p. at 1,870 r.p.m. these performance figures may be
slightly improved upon, the speed at sea level then becoming
149 m’p.h., which drops to 146 m.p.h. at a height of 4,920 ft.
Only 74 minutes are required to reach this altitude. The cruising
speed when fitted with this engine is 127 m.p.h. and the range
with full tanks is 850 miles. If desired, a Bristol M Jupiter XI. F "

or an Armstrong
Siddeley " Pan-
ther I l a  " engine
may be fitted in
place of the en-
gines already
mentioned.

The twin-en-
gined version,
when fitted with
two *‘ | n piter
X.F. BM " en-
gines, has an all-
up weight of
12,350 1b. The
speed at sea level
is 148 m.p.h. and
at 4.920 ft. is 160
m.p.h. The initial
rate of climb is
1 ,05  0 f t .  pe r
minute and this
enables the cruis-
ing ceiling to be
reached in 44
minutes. The ab-

solute ceiling is 22,000 ft. The machine in this form can cruise
comfortably at  140 m.p.h. and  is capable of maintaining an altitude
of 6,300 ft. with one engine out of commission. The range with
full tanks is 475 miles. Alternative engines that may be used to
give the " Viastra " a similar performance include the Bristol
" Jupiter XL F , "  the Armstrong Siddeley "Pan the r  I l a , "  the
Pratt and Whitney " Hornet " and  the Gnome- Rhone K14

When three power units are to be fitted to the " Viastra,"
Armstrong Siddeley " Double Mongoose " engines developing
350 h.p. at 2,200 r.p.m., or Bristol " Jupiter XL F.M " engines,
each developing 500 h.p. at 1,780 r.p.m., are usually employed.
The " Jupiters " are the more powerful, and give the
machine a maximum speed of 152 m.p.h. The cruising speed
is 130 m.p.h.

The single-engined version of the ‘ 'Viastra”  in flight over Brooklands Aerodrome. The machine illustrated is equipped with
a Bristol “Jupiter X.F. BM ” engine, but a wide choice of engines is available.

Three-quarter front view of the twin-engined Vickers “ Viastra,1 ' showing the door open. The unusual rudders, described
in the article, should be noted.
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S.R. Brighton Line Electrification
An event of exceptional importance was

the opening on 17th July of the extension
of the Southern Railway's electric services
from Coulsdon to Reigate and Three
Bridges on the main line to Brighton.
As compared with the former steam
service, the number of trains has been
greatly increased while the running time
has been considerably reduced. The new
rolling stock that has been provided
conforms to
main line
standards.

A central
con t ro l
station has
been built at
Three Bridges
and eighteen
sub - stations
have been
erected along
the  l i ne .
These sub-
stations re-
quire no staff
to attend to
them but are
c o n t r o l l  ed
f rom the
cen t r a l
station.

The open-
ing of this
stage makes a
total distance
of 30 miles of the main line from Victoria
and London Bridge electrified. The
Company is energetically pushing on
with the electrification of the remaining
21 miles to Brighton and of the 10 J miles
extension to Worthing. I t  is expected
that these will be ready for opening early
next year.
Improved Working on the Lickey Incline

The steepest gradient on any British
main line is that of 1 in 37 on the famous
Lickey Incline on the former Midland
line between Cheltenham and Birmingham.
As almost all the trains ascending this
incline have to  have '* banking ” assistance,
special arrangements have to be made
for its working. Recently a series of
improvements have been carried out,
including the provision of a new lie-by
siding for banking engines at Blackwell,
and the installation of more efficient
signalling apparatus. The result has been
to increase the traffic capacity of the
Lickey Incline for passenger and freight
trains by 40 per cent, and to reduce
train delays by 57 per cent.—a praise-
worthy achievement in view of the heavy
character of the traffic that passes over
this route.

L.M.S.R. Locomotive News
The order for 55 standard 0-8-0 freight

locomotives upon which Crewe Works
have been engaged for some months past
has now been completed and Nos. 9669
to 9674, the last of the batch, have been
passed into traffic. The final three—
Nos. 9672-4 are equipped with “A.C.F.I.”
feed-water heating apparatus.

From Derby works some new standard
2-6-4 tank engines have been turned out.

They  a r e
numbered
from 2375 to
2382 and have
been sent to
Watford for
work ing
suburban
traffic on the
fo rmer
LN.W.R.  lines
in the London
area. I n  ad-
dition, four
of the earlier
engines of this
class have
been trans-
ferred from
the Midland
division to
Wat fo rd .
These are
numbered
2306-9. In
the  new

engines the rivets used in the tank sides
and several other parts have rounded
heads instead of flush ones as. in the
earlier engines. The appearance of the
row's of round heads is quite pleasing.

Several of the reconstructed " Claugh-
tons ” or “ Baby Scots ” have been
finished and Nos. 5959, 5974, 5985
and 5987 have been noted in service.
In the opinion of many, these are the
smartest-looking engines on the L.M.S.R.
and they are certainly great favourites
with their drivers.

Four more 2-4-0 " Jumbos"  have
passed to the scrap heap :— No. 5000
“Princess Beatrice,” No. 5005 “Pi t t”
No. 5069 “Penrith Beacon and No. 50701* Wheatstone .' 1 Beside *‘ Hardwicke,'’
which is to be preserved, only seven of
these famous engines now remain and
probably some of these will have gone
to their fate before these words appear
in print.

Cafe Cars on the G.W.R.
Two cafe cars, fitted with open buffet

counters, have been put into service on
certain G.W.R. trains. Passengers may
obtain refreshments at the counters and
there is also accommodation at tables.

G.W.R. 4-6-0 locomotive No. 6000 “ King George V," the first of the famous “ King ” class, which are the most powerful passenger
engines in Great Britain. These locomotives are remarkable for their haulage capacity on long-distance high-speed runs.

Irish Accelerations
In the article on the new compound

express locomotives for the G.N.R. of
Ireland, which appeared on p. 600 in last
month's it was stated that
these powerful engines had been built
to  operate the accelerated services between
Dublin and Belfast. I t  deserves to be
widely known that these services include
20 daily runs at speeds of 54 m.p.h. and
over, start to stop. The fastest of them

is that of the 3.15 p.m. express from
Dublin which makes the run of 54.3
miles to Dundalk in 54 min., so averaging
60.3 m.p.h. The next fastest runs are
two from Drogheda to Dublin —31.7 miles
in 32 min., averaging 59.4 m.p.h. These
are highly meritorious timings as the
road is by no means an easy one, having
some stiff gradients and several severe
slacks. It  is already clear, however,
that the new engines in the hands of
their competent drivers are fully capable
of performing all that is required of them.

L.N.E.R. Locomotive News
Three more 0-6-0 freight locomotives

of the J 39 class have been completed
at Darlington. They bear the numbers
2978, 2979 and 2980.

A reader reports that  on a recent day
he saw one of the newest express engines
of the ° Hunts " series—No. 247 “The
Blankney ”—at  Sheffield (Victoria) Station.
I t  looked very smart and was taking
a train to York where it is stationed.

The older “ Shires " continue to add to
their laurels, and the “ Yorkshire ” recently
brought a train of 480 tons from Darlington
to York, a distance of 44.1 miles, in 48
min. 40 sec., only 40 sec. over schedule.
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Trolleys for Locomotive Transport
The upper illustration on this page

shows one of the two 65-ton trolleys
recently constructed by the L.M.S.R.
They have been specially designed for the
transport of locomotives for shipment
abroad, and special arrangements are
made whereby these may be off-loaded
from the ends of the wagons. This
is effected by making the wagons in
detachable sections. The main beams
section, which carries the load, is
suspended from the two end cantilever
sections, each of which is carried
on a six-wheeled bogie. High-tensile
steel hangers support the beams, and
connection is made by means of steel
pins at each corner of the well.

The main beams section is so
arranged as to clear the locomotive
running gear and support the load within
the limits of the loading gauge. Steel
castings reinforce the ends of the beam
sections, and rolled steel crossbars are
fitted with two hydraulic jacks at  each
end so that the beam and its load is
supported when the bogie and end canti-
lever section have been removed. The
rails mounted on the beams for the
reception of locomotives are arranged to
be adjustable for different gauges.

Buffing and draw-gear is carried on the
bogies themselves, and each has a high-
power screw brake with equalising arrange-
ments to the six wheels.

The Scottish Non-Stops
The wealth of accelerations

provided by the railways this
summer has tended to rob the
famous Scottish expresses of
some of their distinction and has
diverted to other trains some of
the interest that  usually centres
in them. Yet, actually, their
glory has not been dimmed for
their schedules also have been
quickened and their rolling stock
is more luxurious than ever. ’

Commencing on Monday, 18th
July, the L.N.E.R. “Flying
Scotsman " was provided with
new first and third-class carriages.
The first-class compartments offer
the utmost degree of comfort and
their appearance is most artistic
and refined. The third-class
compartments, too, show a
distinct advance in travel com-
fort. Only three passengers are accommo-
dated on each seat instead of the usual
four, and arm-rests are provided for each
passenger. In all the compartments the
side doors have been dispensed with and
large side windows provided. The com-
partment walls are panelled with a specially
designed “ Stipple x ” Rexine—instead of
the usual wood—the colours being chosen
to harmonise with the upholstery. The
running of the new vehicles at all speeds

Heavy Holiday Traffic
The August holiday season is the busiest

time of the year on the railways of Britain
and in the course of the recent Bank
Holiday week-end more than 10,000,000
holiday makers had to be provided with
swift, safe and comfortable transport.
The busiest day of all was the Saturday

of that week-end. Most of the
leading expresses on all the railways
had to be run in duplicate and, in
some instances, in triplicate. Excited
crowds thronged the principal stations
and especially the great London
termini. The rush was, perhaps,
at its greatest at Waterloo where
nearly 250 additional trains were
put on during the week-end. A
unique feature was the provision on
the Saturday morning of seventeen

boat trains to carry to Southampton
more than 6,000 passengers who were
sailing by the fourteen great ocean liners
that were leaving the port on that day.
Five of the Empire’s biggest ships—the
“Empress of Britain,” “Aquitania,”
“Homeric,” "Olympic ” and “Berengaria “
—were included in this peaceful armada,
beside the even bigger American liner
“Leviathan ”
Railway Routes between London and

Manchester
A correspondent writes in praise of the

acceleration of the “Mancunian ”
and says that it will be greatly
appreciated by business men in
particular, and the enterprise
of t he L.M.S.R. will dou btless have
its reward. He suggests, how-
ever, that  for people to whom
time is less pressing, the other
routes between London and
Manchester will still make a
strong appeal. The scenic
beauty of the L.M.S.R. Midland
route through the Peak District
is worth making the journey
to see. The writer had himself
recently travelled to Manchester
and back by the Great Central
route fromMarylebone. That route
also passes through much attrac-
tive scenery and the final stage
includes the romantic climb
through the Pen nines before the
swift (lash down into Manchester.
The expresses on this line are
very tightly timed and the heavy

gradients demand some of the smartest
engine work that is performed in this
country. Going down, our correspondent
travelled behind a 4-4-0 “ Director "— No.
5504 “Jutland “—all the way to Man-
chester. In returning he had a variety of
locomotives :—a G.N.R. “ Atlantic," No.
4412, from Manchester ; an inside cylinder
G.C. 4-6-0—-No. 5426 “ City of Chester "
—from Sheffield ; and a " Director," No.
5437 " Prince George ”—from Leicester.

D Above appears a high-capacity trolley wagon built by the L.M.S.R.
to whom we are indebted for the photograph. It is used for the

0 transport of locomotives for service overseas, and they are loaded
on and off the end of the main beams, the bogies and end cantilever

D sections being removable to allow of this, while hydraulic jacks
support the beams and their load. Q

n
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An up express hauled by one of the famous Grcsley “Pacific” locomotives. These
well-known engines have charge of practically all the chief L.N.E.R. expresses, including

the “Flying Scotsman,” the “Queen of Scots” and other famous trains.

is remarkably smooth and steady.
On Monday, 18th July, when the

inaugural non-stop runs for the season
were made, the north-bound “Flying
Scotsman " was drawn by locomotive
No. 4472 “Flying Scotsman.” The journey
of 392.7 miles from King's Cross to
Edinburgh was actually made without
an intermediate stop and at one point

near Dunbar a speed of 83 m.p.h. was
attained. The new schedule allows 74
hours for the journey, and Edinburgh
was reached 3 J min. ahead of time. The
south-bound “Scotsman ” made a similarly
good run, the engine being No. 2795
“Call Boy.”

The L.M.S.R. “Royal Scot “ expresses
in both directions also made auspicious
runs on the same day. The 10 a.m. from
Euston looked palatial as it moved out
for the North to the accompaniment of
music from four pipers. The train was
made up  of 13 coaches and was pulled by
locomotive No. 6100 “Royal Scot ” which

was decorated with the Scottish arms
surrounded by Hags. The train reached
Carlisle four minutes before time and
was still ahead of the new timetable at
Glasgow and Edinburgh. In the opposite
direction, the sister train also covered
the 400- mile journey ahead of schedule.
I t  is quite clear, therefore, that the
new schedules do not unduly tax the
power of the locomotives even when
comparatively heavy loads are taken.
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The Great Railway Speed-Up
Superb Running by L.M.S.R. “Liverpool Flyer

By “ Observer ”

f t

□□□]□□□□

□
□□□

behind the tender was 295 tons— nine coaches—and the  engine
No. 6140 “Hector," of the 41 Royal Scot ” class. Although the
schedule of the train calls for an  average speed of 64.5 m.p.h.
this was so far improved upon that an  arrival fully 5 minutes
early was made and  the run accomplished at  an  average of
66.9 m.p.h. A correspondent who travelled on the  train has
kindly favoured me with his log. From Crewe, Whitmore (10.5
miles) was passed in 121- min., Stafford (24.5 miles) in 24 J min.,
Rugby (75.5 miles) in 71 min., Bletchley (111.4 miles) in 101 J
min., and Willesden was reached in several seconds short of
137 min.

Not until the second week after the new timing came in was
I personally able to test the running of this now famous train.
Going down to Liverpool by  the 10,40 a.m. from Euston, I noted
some first-class work by the  locomotive— No. 6144 “Ostrich"—:

and its crew, Driver
R. Taylor and Fire-
man S. Mead, of
Edge Hill shed. Wi t h
a load of 1 2 coaches—
385 tons—-59 miles
were covered within
the first hour from
the start, including
the stiff pull ou t  of
Euston and the
ensuing steady rise to
Tring. Approaching
Nuneaton we were 2
min. before t ime and
were checked by
signals at  Attleboro1

box, but arrived at
Stafford min. early.
Leaving Stafford 1
min. 25 sec. late,
with a load reduced
to seven coaches, we
made brisk running
and reached Lime
Street on the stroke
of t ime at  2.15 p.m.
That was a distinctly
good run,  but the
return t r ip  from

Liverpool to London was simply superb, as 1 shall go on to show.
Leaving Lime Street punctually a t  5.25 p.m. our engine, No.

6105, “Cameron Highlander," a 44 Royal Scot,” of course, with
Driver R.  G. Hemeley and Fireman G. Sorrell, of Camden shed,
in charge, was called upon immediately to exert i ts  full powers.
The train consisted of thirteen coaches, weighing 415 tons ;  and
as there was no  banking engine, i t  meant strenuous pulling up
the severe gradients—1 in 83 and  1 in 93—that  obtain from
Lime Street to Edge HilL Up  this ascent we were taken in
resolute style, but the first miles occupied almost 5 min.
Domi the  falling grades through Sefton Park and  Mossley Hill
acceleration was rapid, and at  11alebank we were doing 75 m.p.h.
Approaching Ditton Junction we were slacked and a t  reduced
speed we climbed to the massive bridge that  spans the  Mersey
and Manchester Ship Canal a t  Runcorn. Six miles farther on,
at Weaver Junction, we joined the main line from Carlisle and
Scotland and, still making good running, at  Acton Bridge we
were well on time. Approaching Hartford, however, we found
signals 14 on '” and  had to come almost to a standstill before we
got the line clear. At  Winsford signals were again adverse and
we were reduced to the merest crawl. The fact was that the
1.28 p.m. stopping train from Carlisle, which was due at Crewe
at 5.56 p.m., was running late and so blocking our way. The
result was that  we took 24 min. 25 sec. for the 14.4 miles from
Acton Bridge to Crewe, where we arrived 7 J min. late.

Two-and-a-half minutes, instead of the booked four, sufficed
for station duties at Crewe, including the uncoupling of the  rear

IN railway history there are certain years that s tand out with
distinction because of the noteworthy feats of speed or
remarkable accelerations that were witnessed in them.

Thus 1888 will, be ever memorable a s  the year of the Railway
Race to Edinburgh. Mr. E.  Foxwell, in that  lively book ‘‘Express
Trains/  1 aptly called it " that impetuous year.” Seven years
later  , in 1895, came the greater Race to Aberdeen with i ts  days
and nights of thrills, when, over a longer course, decidedly
higher speeds were attained. The year 1904, again, was styled
'* a great Railway Year.” and  well-merited tha t  description.
Something like a ” Race from the West ” came about as the
G.W.R. and L.S.W.R. competed keenly for the ocean mail
traffic between Plymouth and London, and  records were then
established by  the G.W.  R. that  were not surpassed until last
year. One, indeed, the 102,3 m.p.h. record of the  "City of Truro,”
remains still un-
beaten. In  that  year,
too. the non-stop run
between Paddington
and  Plymouth was
put  on by  the G.W.R..
and  on other lines
some  s t r i k ing
accelerations were
made. including
timings between
London  and
Manchester of 3 hr.
30 min. by  the
L.NAV.R. route, and
3 hr. 35 min. by  the
M idland.

And now in 1932
we are certainly
living in another red-
letter year so far as
railway speeds and
accelerations arc
concerned. The
record run of the
G.W.R. " Chelfenham
Flyer ” from Swindon
to Paddington at an
average speed of
8L6  ni.p.h.—as fully
recorded in  last month's  “ M .M ."—would of itself give distinction
to the year. As readers are well aware, however, an  astonishing
number of really sharp accelerations have been made by  our
railway companies, and many expresses are now running at
average speeds that  show a marked advance on anything
attempted before.

Among the accelerations t ha t  came into force on Monday,
18th July,  the foremost honours must be accorded to those on
the  L.M.S.R. So  drastic, indeed, were some of the new schedules
tha t  in some quarters doubts were expressed as to the ability
of the locomotives to observe them. Any such fears were
effectively dispelled by  the  performances achieved on the first
day  of the  new timings. On  that day.  the up  “Mancunian,"
loaded to 375 tons and drawn by  engine No, 6165 (an unnamed

Royal Scot/’) arrived at  Euston 6J min, before time, having
accomplished the non-stop journey of 177 miles from Wilmslow
in 165 |  min., giving an  average speed of 64.2 m.p.h., start  to
stop. The two  closely-foil owing expresses also arrived in advance
of their new tight schedules. The one from Birkenhead, North
Wales and Blackpool, due at 1.15 p.m., and made up  of 13  coaches
with engine No. 6146 "Jenny Lind " at the head, ran in 4 min,
before time, having covered the 158.1 miles from Crewe in 156
min. The up  "Merseyside Express," consisting of 11 coaches,
was brought in by  engine No. 6143 "Mai l , "  4|  min. early.

The smartest run of all was made by  the up  express, leaving
Liverpool (Lime St.) at  5.25 p.m. and  booked to run from Crewe
to Willesden. 152.7 miles, in 142 mtn. In this case the load

A view of some of the complicated junctions in the neighbourhood of Camden. Great use is made of flying and
burrowing junctions to avoid the conflicting of different kinds of traffic.
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This photograph, reproduced by courtesy of the L.M.S.R., shows the 5.25 p.m. “ Liverpool Flyer ** with the “ Royal Scot ” locomotive No. 6140 “ Hector/* a t  its head.

three coaches whose destination was Birmingham. So, with
a train of 10 well-filled coaches-—one more than on the first day
of the new schedule—weighing 320 tons, we got away 6 minutes
late for our strenuous dash to Willesden. The early delays had
been somewhat disconcerting as, naturally, I was eager to get
a really good run, but there was still hope. 1 recalled that we
had passed through a sharp storm at Runcorn and against a
black cloud a bright rainbow had shone 1 And as it proved,
those vexatious delays provided just the needful incentive and

tunnel. Descending grades now helped our pace and between
Welton and Weedon for a mile-and-a-half we sped along at 81.8
m.p.h. The rise to Roade brought us down well into the seventies,
but on the gentle descent beyond we touched 80 once more.
Passing Bletchley at 76 m.p.h. we entered on the steady climb
of 15 miles up the slopes of the Chilterns to the summit a t  Tring.
It  was astonishing to find how the speed was sustained on these
grades. At Leighton Buzzard it was 75 m.p.h. ; a t  Cheddington
it was 72, and even at the summit the minimum was 68. Thus

opportunity for our driver and his mate to show what they and
their splendid steed could do on this memorable occasion.

Up the long, steadily-rising

the 15 miles from Bletchley to Tring, all uphill, occupied only
12 min. 15 sec., giving an average of 73.5 m.p.h. The working

timetable allows 14 min. for this
gradients to Whitmore nothing note-
worth)’ was achieved. At Bctley
Road we were doing 56 m.p.h., a t
Madeley, 58 m.p.h. Not until Whit-
more was reached did we attain
60 m.p.h., and for the 10.5 miles,
13 min. 25 sec. had been taken.
Down the easy slopes beyond, speed
rose to 76 m.p.h. but was reduced to
65 m.p.h. in passing Norton Bridge.
Thereafter it rose to 73.7 before we
had to slack to 36 m.p.h. for the
junction and long curve a t  Stafford.
Quickly gathering speed again we
swept onward through Colwich at
70 m.p.h., and on the dip before
Rugeley attained 75 m.p.h. Lich-
field (41.8 miles from Crewe) was
passed in 39 min. 58 sec., and at
Hademore troughs beyond, we were
speeding at 80.3 m.p.h. Tamworth
was passed at 77.5 m.p.h., but soon
afterwards the brakes went on and
speed was reduced for the observance
of the slack necessary because of
colliery workings at Polesworth. The mini mum touched was
40 m.p.h., but  so cautious was the running here that, although
Polesworth station is 106.5 miles from Euston, yet even between
mile-posts 105 and 104, 75 secs, were occupied, showing an
average of 48 m.p.h.
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stage, but we had bettered that
exacting booking by 1J min.

And now, remarkable to tell, we
were 40 see. ahead of time, in
spite of our 6 min. late departure
from Crewe, having done the 126.4
miles in 112 min. 20 sec. Before us
lay an easy road, falling gently
almost all the way to London, and
there was an encouraging prospect
of an early arrival— how early re-
mained to be seen. At Berkhamstead
our speed was 76.2 m.p.h. but just
as we were anticipating 80 and more,
the grinding of brakes was heard
and felt, ami speed fell lower and
lower until it was only 20 m.p.h.
At Boxmoor permanent-way relaying
was proceeding and so a long slack
was necessary. Once all was clear,
however, our driver swung ahead
again, the fireman piled on more
coal, and with commendable enter-
prise every effort was made to  secure
even yet a pu nc t u a1 arrival. Thro ugh

King’s Langley we were travelling at 68 m.p.h. and speed con-
tinued to rise consistently until beyond Harrow we exceeded
80 m.p.h. This high speed was sustained until a t  milepost 7
the brakes were applied and a very sharp, but a t  the last, very
gentle, stop was made at Willesden, the final 2.7 miles from
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Log of the “ Liverpool Flyer

(Speeds are given in article)

Through Atherstone, Nuneaton and Bulkington speed ranged
round about 65 m.p.h., but on the favourable grades through
Shilton and Brinklow it rose once more to 75 m.p.h. before steam
had to be shut off for the slack through Rugby. This again was
most carefully observed, and we passed the centre of the long
station in 70 min. 12 sec. from leaving Crewe, the distance being
75.5 miles. Up the adverse grades beyond speed gradually
increased, and when we entered Kilsby tunnel we had attained
58 m.p.h. and this had increased to 61 m.p.h. when we left the

Wembley having occupied only 2 min. 40 sec. The overall time
for the 152.7 miles from Crewe to  Willesden was 136 min. 20 sec.,
giving an average speed of 67.2 m.p.h., start to stop.

Half-a-minute saw us away from Willesdep, and 9 min. 40 sec.
later we drew up at Euston, fully half-a-minute before our
scheduled arrival time of 8.45 p.m.

On leaving the train at Euston I at once hurried forward to
shake most heartily the black, oily hand of Driver Hemeley and
congratulate him and his fireman on their (Continued on page 726)

Distance Schedule Stations Time
Miles Min. Min. Sec.

0-0 0 Crewe dep. 0 0
10 -5 Whitmore pass 13 23
19-2 Norton Bridge 20 33
24-5 26 Stafford 25 03
:13-8 Rugeley 33 33

41 -8 Lichfield 39 58
48- 1 Tam war th 44 38
51 '6 Polesworth 48 05
55-8 Atherslone 30
61 0 60 Nuneaton 5 / 15
70 0 Brinklow 65 15
75-5 73 Rugby 70' 12
88 4 Weedon 82 20
95-3 Blisworth 87 40
98-2 94 Roade 90 05

111-4 105 Bletchley 100 05
117-9 Leighton Buzzard 105 12
126-4 119 Tring 1 12 20
133-6 Box moor 119 10
140-7 Watford 126 25
1500 Wembley

arr. )
133 40

152-7 142 Willesden 136 20
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| C.N.R. Giant Freight Locomotives |
§ The 2-10-2 Type “4100”  Class □
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

THE accompanying illustration shows No. ” 4100/*
the first of a series of Santa Fe type loco-
motives in the service of the Canadian National

Railways. These are the largest locomotives of this
type in the British Empire. They were
designed primarily for hauling heavy
freight trains over the rather stiff gradients
into and out of Toronto, and power
rather than high speed was aimed at.
This policy has fully justified itself, and
the " 4100 ’* locomotives are per-
forming everyday tasks in heavy
freight haulage that a few years ago
would have been considered im-
possible. I t  is an ordinary task for
one of these great engines to haul a
train of 150 loaded freight cars
representing a total of about 14,500
tons of freight.

When the first locomotive of
this series was tested it  hauled
a fully loaded grain train of 56
cars representing a total weight
of 4,295 tons, for a distance of
236 miles through the Rocky
Mountains. This is said to have
been the heaviest train ever
hauled through the Rockies
by a single locomotive on any
railway. In addition to  grain
cars there were two business
cars, a caboose or conductor's
car, and a dynamometer car
equipped with apparatus to
record and check the perform-
ance of the new locomotive.
The results of this severe test
were so satisfactory that
further engines of similar
design were put in hand
almost immediately.

No. “ 4100 ” with tender has an overall length of 92 ft.
and is 15 ft.  3 in. in height and 10 ft.  8 in. in width. I t  is
of the 2-10-2 wheel arrangement, and has five pairs of
driving wheels, of which the coupled wheels are 4 ft. 9 in.

in diameter, and the leading truck
wheels 2 ft.  7{ in. in diameter. The
third pair of coupled wheels are driven
from two outside cylinders, 29 in. in
diameter by 32 in. stroke. The loco-
motive is equipped with a booster

having a cylinder of 10 in. bore and
12 in. stroke. In Canadian National
ratings the engine is known as an
” 80 per cent/’ engine, and with the
booster in operation it becomes a
" 90 per cent.” engine.

The boiler of No. " 4100 ” is 8 ft.
8 in. in diameter, and has a total

evaporative heating surface of
5,534 sq. ft., of which the tubes
and flues account for 5,178
sq. ft. and the fire-box for
356 sq. ft. The superheater
provides an additional 1,558
sq. ft., so that the total
evaporative heating sur-

face is 7,092 sq. ft.
The working steam
pressure is 200 lb. per
sq. in. In  working order
the locomotive weighs
328 tons, and it  is
capable of developing
3,200 h.p.—a greater
amount of energy than
is distributed from the
power plants of many
towns.

The tender is of the
barrel-shaped pattern so
often used in Canada
and America.

The illustrations on this page, which are reproduced by courtesy of the
C.N.R., give an excellent idea of the vast size of the “4100 ” class
locomotives. The lower photograph is particularly striking, and shows
clearly the central coupler, the headlight, and the feed-water heater.
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H Giant Simple-Expansion “Mallets” §
Coal Haulage over Allegheny Mountains

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

OUR illustration shows “No .  1100/ '  a simple-
expansion articulated “ Mallet “ type 2 8 8 2
locomotive in use on the Chesapeake and Ohio

Railroad, U.S.A. This locomotive was the first of 25
of this  type built by  the American Locomotive Company,
to deal with heavy coal trains over the steeply-graded
main line that crosses the Allegheny Mountains. They
were the first simple “ Mallets ” of the kind to be intake pipes underneath the cab decking, and intake
constructed, and they superseded the  2-6-6-2 compound
" Mallets,” previous-
ly employed on
this route.

The photo-
graph gives a
good idea of the
enormous size
of the loco-
motive. I t s
p r inc ipa l
we igh t s
and
d imen-
s ions
a r e : —
to t a l
l eng th ,
eng ine
and
tende r ,
109 f t .
3 f i n
to t a l
whee l -
base ,

between engine and tender. This arrangement pro-;
duces a stream of relatively pure air. and at the  same
time reduces the temperature in the cab to  a comfortable
degree.

On its trial tr ip “No .  1100” hauled a train con-
sisting of 83 empty coal cars and two office

cars, weighing altogether 2.026 tons, for
a distance of 80 miles over rising

gradients of from 0.4 up
to 1.14 per cent, in

an  ac tua l

“ No, 1100," the first of a series of simple-expansion articulated " Mallet ’’ type 2-8-8-2 locomotives in service on the Chesapeake
and Ohio Railroad, U.S.A. These giant locomotives are employed to haul heavy coal trains over the steeply-graded main line

that crosses the Allegheny Mountains.

An outstanding feature of the locomotive is its
equipment of two powerful fans for eliminating tunnel
gases. These were installed after exhaustive tests
by  the  Mechanical Department in conjunction with
experts from the United States Department of Interior,
Bureau of Mines. The fans are situated one on the
driver’s side and one on the  fireman's side, with the

9 8 f t .
0 f i n  .;
t o t a l
weight, engine and tender in working order, 775,000 lb.,
or  approximately 346 British tons ; tractive effort at
85 per cent, boiler pressure 103.500 lb. ; tender capacity,
12,000 gallons of water and 15 tons of coal. The
four cylinders are each 23 in. in diameter, with a stroke
of 32  in. The 12 in. piston valves are worked by
Walschaerts gear for inside admission, controlled
by an Alco reversing servo-motor. The maximum
cut-off is 85 per cent.

The immense volume of steam required by  this
engine demands a correspondingly large boiler. I t s
rated horse-power is 3,677, or 94 per cent, of the maxi-
mum cylinder horse-power, and it is designed to produce
over 81,0001b. of steam per hour. The fire-box is
8 ft. 0 | i n .  in width, and 17 f t .  0 J  in. in length, ex-
clusive of the  combustion chamber. 5 f t .  9 in. in length.
The total grate area is 112.9 sq. f t .  Fuel is supplied
by a duplex mechanical stoker, which is capable of
feeding up  to 12,682 1b. per hour, or nearly 1131b.
per sq. f t .  of grate area. The total heating surface
is 6,447 sq. f t .  ; the superheating surface is 1,885 sq.
ft., and the working pressure is 2051b. per sq. in.

running time of 4 hr. 42 min,, averaging 17.06 m.p.h.
On the return tr ip the locomotive hauled 4,990 tons
for the first 34 miles and 3,889 tons for the succeeding
46 miles, which includes 18 miles with a gradient of
0.57 per cent. On this journey the total running
time was 4 hr. 45 min.

The reason for the adoption of these simple-ex pansion
“ Mallet ° locomotives is interesting. Heavier train
loads and higher speeds demanded more powerful loco-
motives. Any great increase of size was prevented by
the dimensions of a certain tunnel on the line, where the
limits of height and width are less than obtain elsewhere
on the system. Thus, had a compound locomotive
been adopted the  size of the low-pressure cylinders would
have been severely restricted, so a design with four high-
pressure cylinders and increased boiler pressure was
adopted. The diameter of the boiler being limited by
the loading gauge, the  requisite heating surface was
obtained by  increasing its length ; the boiler barrel is,
therefore, built up  of five rings.

An interesting feature is that  there arc actually two
chim n eys  each taking the  exhaust from one  pair  of cylinders.
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Wild Life Photography
T discovered the two leverets shown in one of the

accompanying photographs when I was searching for
a ball in the hayfield that adjoins our garden. They
were lying snugly under a tussock about 12 ft. from
the fence, and as the grass there
was too long to enable me to
obtain a good photograph, I
carried them to the lawn. After-
wards I carefully replaced them
in their forme.

My second photograph shows
an eider duck on her nest. I t
was taken during a ramble with
a party of local naturalists in
the bird sanctuary of Tentsmuir,
on the Fife shore of the Firth
of Tay. A keeper acted as guide,
and after telling us many in-
teresting stories about the
thousands of birds that wheeled
and screamed overhead, he said
he would show us an eider duck
sitting on 15 eggs. He had marked the place, and
when we reached it he quietly pushed the great bird
off to show us the large greenish-blue eggs lying in
a nest filled with eiderdown, the soft, white down
from her breast. The bird settled on her nest again
at the first opportunity, and I and other members
of the party then obtained
photographs.

My visit to the bird sanctuary
was memorable in many ways,
but I was particularly delighted
when the keeper gave me an
egg of the Arctic Tern, a summer
visitor to Great Britain. The
egg was gathered from a de-
serted nest of this bird that  we
saw during our ramble.

JOHN MACNAUGHTON
(Kirkcaldy).

After settling it is pumped into overhead storage tanks,
from which it  passes through gauze strainers and
charcoal filters in order to purify it. I t  is then pumped
into pipes, 8 in. and 6 in. in diameter, that run into
a subway and thence under the streets to the buildings
in which it  is to  be employed.

A simple device showing the
depth of the water in the
reservoirs consists of a floating
canister that rises or falls with
the water level, and is con-
nected by wire to an indicator
in the engine-room. The pres-
sure of the water in the service
pipes also is registered, and
a special valve is incorporated
that closes automatically if the
pressure falls owing to a break
in a pipe, or when an acci-
dent of any kind threatens
to cause loss of water. I n
addition, there is a wonderful
system of valves by meana
of which the supply of high-

pressure water is distributed as required.
The Grosvenor Road Station is one of five that

between them pump about nine million gallons of
water per week. The boiler installed is fitted with
a chain grate stoker, and the feed water is softened
before use by adding carefully measured quantities

of soda and lime. In  the
station there are five triple-
expansion pumping engines and
a Parsons steam turbine driv-
ing a Mather dr Platt pump
that runs at 8,000 r.p.m. and
pumps 60,000 gallons per hour
at a pressure of 850 lb. per
sq. in. J .  W. BROWN

(Wimbledon Park, S.W.19).

Stone Railway Sleepers
An interesting link with the

past was revealed last year
during excavations near Selby
Station, for a number of stone
railway sleepers were dis-
covered that were used on the

Leeds and Selby line when it was constructed in 1830-34.
These sleepers are simply square blocks of stone that
were placed under the rails at intervals. When
supported in this manner the rails settled down unequally
and this was one reason for the introduction of long
wooden sleepers, passing under both lines of one track,
with which we are familiar. T. STAMFORD (Selby).

Leverets taken from their forme to be photographed on a lawn. Photographs
on this page by John Macnaughton, Kirkcaldy.

Water Supply at  High
Pressure

Some time ago I visited the
Grosvenor Road Works of the London Hydraulic
Power Company, which supplies water under pressure
to customers in the London area who wish to use it
for operating hydraulic lifts, cranes, and other machin-
ery. The water is obtained from the Thames, and
flows at high tide through pipes 20 in. in diameter
into concrete reservoirs holding 2 J million gallons.

An cider duck on her nest in the bird sanctuary al Tentsmuir, Fifeshire.
When this photograph was taken the bird was sitting on 15 eggs.
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Fort Denison, Sydney Harbour
Fort Denison is an interesting island in Sydney

Harbour, and it owes its name to the Fort that was
built on it by convict labour long ago, when New South
Wales was used as a convict settlement. To-day
it is one of Sydney’s most attractive features.

From the Harbour little can be seen of the interior of
the Fort, for a stone wall surrounds the dwelling quarters
of the light keeper, who with his family lives on the
island. Within the
wall there is a broad
lawn surrounded by
flower beds, even the
unused gun em-
brasures being filled
with plants ; and on
one side a swimming
pool has been con-
structed. At the
north end of the
island is the light
tower at the top of
which a red light
shines at night, and
in the base of the
tower, almost at
water level, are
several dungeons in
which refractory
members of the
garrison were formerly imprisoned. Although dark and
cold, the cells are well ventilated by means of a shaft
that passes through 10 ft. of masonry.

The circular guard room is about half-way up the
tower, and is indeed a place of relics, for on its walls
hang ancient rum measures, and the original cannons
of the Fort still stare menacingly down the Harbour
from their ports, although their muzzles are blocked
so that they are useless. A brass gong that was struck
when the guard was changed, and afterwards was

Down a Purbeck Stone Quarry
A short time ago I visited the Pur beck stone quarries.

These are really tunnels in the hard stone and I entered
used
ing,
seen .

A

fog warn-
may be

one of them by
walking down rough
stone steps,
bottom I
along a
s lop ing
nearly a
length
arriving at the end,
where the stone was
being
heard
made by the men
in a
quarry.

The stone is hewed out with picks and put on heavy
wooden trolleys with iron wheels that  run on a stone
track. Full trucks are pushed by hand to  the base

At the
turned
gently

tunne l
mile in

and on

gauge is
i a room

of
on
it

tide |
installed in
to the left
tower and
wall near
copies of tide
cords taken during
famous earthquakes
at San Francisco and
in Japan. These re-
cords may be com-
pared with charts
placed alongside showing the effects of these disturbances
on instruments in Sydney that detected the earth
movements themselves.

the
the
arc
re-

worked, I
the noises

neighbouringFort Denison, a small island in Sydney Harbour, as seen from a passing ferry steamer. At night a red light
shines from the top of the tower on the left. Photograph by M. Morgan, Sydney.

of the quarry opening and are then hoisted by means
of a chain that  is wound round a shaft at the top, a
donkey turning the shaft by walking round a t  the end
of a long pole fixed to  it. Every time the donkey
passes the quarry opening it looks in to  see if the truck
is in sight and stops immediately this can be seen.

Fossils are often found in the  stone and the quarrymen
sometimes discover a substance to  which they give file-
name of " congealed water.” This is really a kind
of mica. R.  HUNT (Swanage).

Mundaring Weir
Recently I paid a visit to Mundaring Weir. This

is 25 miles east of Perth, Western Australia, and was
begun in 1899 as part of what is known as the Goldfields
Water Scheme. This name was given to the scheme
because it provided for the supply of 5,000,000 gallons
of water daily to Kalgoorlie, the famous mining centre
330 miles away. For this purpose water from the
main storage reservoir is pumped through a pipe-line

that follows the
Perth - Kalgoorlie
railway, and the line
also supplies towns
and farms near which
it passes.

The top of the
weir is 100 ft. above
the bed of the river,
and the water im-
pounded forms a
lake seven miles in
length, containing
4,600 million gallons
of water. The sur-
face area of the re-
servoir at  full supply
level is 670 acres,
and the catchment
basin from which the
water is collected

covers 350,000 acres. The building of the weir has
disturbed little of the virgin bush, and wild flowers
and trees growing within half a mile of the reservoir
are protected, while fir trees have been planted in the
neighbourhood. R. TURNER (Subiaco, W. Australia).

Mundaring Weir, Western Australia, The artificial lake behind this great dam is seven miles in length, and
contains 4,600 million gallons of water. Photograph by R. Turner, Subiaco.

as a
also

The keeper has a busy time on the island, for in
addition to maintaining the light in good condition he
fires the one o’clock gun and looks after an aviary
containing about GO canaries and finches, in which
he takes great pride. He also attends to Harbour
Trust launches that call during the day to take in petrol
from the stores on the island, and a diversion is caused
when officials land for the purpose of checking the speeds
of large vessels passing up or down the Harbour.

MAcLEOD MORGAN (Cremorne, N.S.W.).
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THE MUSIC OF JEAN SIBELIUS Records Worth Buying
ONE of the greatest of living composers—

perhaps the greatest—is Jean Sibelius.
He  is now in his 67th year, but it is

only comparatively recently that his
genius has come to be recognised outside
his native country, Finland.

Sibelius has had the good fortune to
receive since the year 1897 a regular State
grant that has enabled him to devote
himself to composition, and he has pro-
-duced a steady stream of works of the
highest quality. Some of this music, as
for instance the “ Intermezzo ” and
** Alla, Marcia " from the " Karelia ”
suite, recorded on Columbia DX  307
(12 in., 4/-),  makes an immediate appeal
to every music lover ; but much of it
undoubtedly needs to be heard re-
peatedly before it  can be really appreci-
ated. At the same time there is a
curious fascination about even the most
difficult of Sibelius* music. After a first
hearing we may conclude that the music
does not appeal to us, or even that  we
dislike it ; but in spite of ourselves we
feel a desire to hear it again, and when
this is possible we have taken the first
step towards appreciation.

I t  is difficult to describe the music of
Sibelius, for it is unlike that of any other
composer, past or present. Perhaps its
most characteristic features are its
unflagging energy and its simple direct-
ness of purpose. When Sibelius has
something to say he says it straight out
without any preliminary fuss or ex-
planation ; and when he has said all he
has to say he stops, sometimes quite
abruptly. I t  is largely this directness
that makes some of Sibelius* works sound
rather forbidding on a first hearing.
This impression soon wears off, however,
and then the remarkable beauty of the
music becomes evident. It  is in many

A welcome orchestral record is that
of two “ Elegiac Melodies " by Grieg
(Col. LX 168. 12 in. 6/-) .  These
delightful pieces are splendidly played by
the Concertgebouw Orchestra, conducted
by Mengelberg, and are certain to appeal
to all lovers of Grieg’s music. Another
attractive record is the " Mignon ” over-
ture by Thomas (Col. DX 355, 12 in. 4/-).
This favourite overture is attractively
performed by the Orchestre Symphonique,

Paris, conducted by Eugene Bigot, and
the recording is of first-rate quality.

Three Panachord orchestral records
are well worth buying on account of
their attractive subjects and excellent
recording ; at 2/6 these 12 in. discs are
splendid value. The “Intermezzo ” from
“Cavalieria Rusticana ” ought by rights
to have been played to death by this
time, but somehow it survives. I t
appears on the same disc (9005) as the
“ Farandole ” by Bizet, and is well
played by La Scala Theatre Orchestra,
Milan. The same orchestra give a good
rendering of Rossini’s “Farber of Seville"
overture (9007). The third Panachord
record (9006) is the overture to “The
Beautiful Galathea ” which, like all
Supp6's music, is brilliant and attractive,
if not of outstanding quality.

An interesting Parlophone record
(R 1229, 10 in. 2/6) is a selection from
Offenbach’s “Bluebeard,” played by the
State Opera Orchestra, Berlin. The
music is attractive and the recording
excellent. An Edison Bell record (5499,
10 in. 1/6) that  should not be overlooked
gives us a “Waltz” by Brahms, and
Kreisler's popular “Tambourin Chinois”
pleasantly played by Sylvia de Gay.

Among band records one of the best
is a 12-in. Imperial (Z 127) containing

two good marches, “ Kaiser Frederick ** and

A recent portrait of Jean Sibelius, the great Finnish composer.
For our photograph we are indebted to the Gramophone Co. Ltd.

composer’s music. The records will be
respects a strange beauty, suggestive of
the moors, forests, lakes and islands of
Finland, and of the wonderful legends that
have grown up around them. These
legends have always had a great fascina-
tion for Sibelius, and many of his finest
works are definitely based upon them.
The tone poem “ Finlandia,” for instance,
is one of seven numbers written in con-
nection with a series of tableaux illus-
trating scenes from Finnish mythology ;
and the symphonic poem " Tapiola”
which is in many respects one of the
composer’s greatest works, is named from
Tapio, a Finnish forest god. A more
■definite programme is followed in the
symphonic poem *’ Pohjola s Daughter.”
This illustrates an episode from the
Finnish saga " Kalevala,” in which Pohjola,

’•seated on a rainbow and busy at her
spinning wheel, demands of a lover from
the North that he should magically trans-
iform her spindle into a boat. This he fails

made by the finest interpretative artists
of the day, and no effort will be spared
to make them as perfect as possible.
The first issue will consist of the symphonic
poem “Tapiola ” and one of the sym-
phonies, probably the eighth, performed
by the London Symphony Orchestra under
Professor Robert Kajanus, a life-long
friend of Sibelius. Provided that the
required membership of 1,000 is forth-
coming by 1st November, the records will
be ready during that  month. These
records will not appear in the ordinary
“ H.M.V.” catalogue.

There is no entrance fee, and the sub-
scription for each series is £2/2/-,  in return
for which each subscriber will receive seven
double-sided 12 in. “His Master’s Voice ”
records in an artistic and durable album.
A booklet containing interesting notes on
the various works will accompany each set.
Full particulars of the scheme may be
obtained from any H.M.V. dealer.

“With Oak Leaves and Sword,” excellently
played by the Imperial Military Band.
Another good recording is that of the
famous “Washington. Post” with “The
Entry of the Bayards ” on the other side,
splendidly played by the Black Diamonds
Band (Zonophone 6146). Other good
records arc the “Poet and Peasant ” over-
ture, played by the Royal Horse Guards
( Blues) Band on Sterno 972 (10 in. I /3) and
Tchaikowsky’s “Marche Slav ” on Sterno
8031 (12 in. 2/6), played by the Kneller
Hall Band conducted by Capt. H. E.
Adkins.

Among recent vocal records can be
recommended Peter Dawson, bass baritone,
in “Give Me the Rolling Sea ” and “There’s
Something at the Yardarm ” (H.M.V.
B 4194, 10 in. 2/6), and Marcus Browning,
bass, in splendid renderings of the negro
spirituals “Deep River ” and “De Blin
Man Stood on de Road an' Cried “ (Edison
Bell Winner 5500, 10 in. 1/6).

to do and, seeing no hope of winning
Pohjola, he departs in his sleigh.

The fact that the finest of Sibelius’
music must be heard several times before
it  can be fully enjoyed and appreciated
makes it  particularly suitable for the
gramophone. I t  is therefore interesting
to note that a Sibelius Society has been
formed, under the auspices of the Gramo-
phone Co. Ltd., to make a series of gramo-
phone records of the greatest of the
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Music From The Ether
Loud-Speaker Howls Turned to Good Account

□
□

□
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SOME time ago a great deal of interest was aroused by
a series of concerts given in Europe and America
by a Russian scientist, Professor Theremin, who

produced the sounds of various orchestral instruments
without any apparent mechanism. His apparatus was
entirely electrical and was concealed in a “ magic box/*
which was the object of a great deal of mystery to the
general public until Professor Theremin described
its operation.

The principle of the Professor's apparatus is easily
understandable to anyone with a knowledge of wireless.
The instru-
men t  i s
r ea l l y  a
generator of
e l ec t r i ca l
o s c i 1 1 a -
tions, and it
t u rns  t o
good effect
phe  nomena
that are a
source of
considerable
annoyance
to  the radio
expe r i -
men te r ,
name ly
1 ' h a n d
capac i ty  t f

effects, that
result in
howls and
squea l ings
in the loud
speake r .
Eve ry
reader who has operated a wireless set will know that  when
this is in its most sensitive condition a slight movement
of the hand close to  the tuning dial will result in a squeal
or whistle in the loud speaker. This is due to  the fact
that the tuning circuit of the receiver has a ,  certain
electrical capacity to earth, and when the hand, or other
part of the body, which may be considered as at earth
potential, is brought close to the tuning dial, the capacity
of the circuit is changed. Those who have heard the
wide range of unwanted sounds that are produced in this
manner will easily understand that if these oscillations
could be controlled they would form intelligible musical
sounds ; and this is what Professor Theremin does
in his apparatus.

The instrument, which can be seen on the table on the
left-hand side of the photograph, has a close resemblance
to a radio receiver cabinet. On the top of the cabinet is
mounted a long metal rod which is connected to a source
of electrical oscillations very similar to the tuned or
high-frequency circuit of a wireless receiver. The
frequency of the oscillating circuit is determined by the

capacity to earth of the vertical rod. When the hand is
moved in the vicinity of the rod the capacity of the
circuit is changed. The oscillating circuit is connected
to a valve amplifier mounted in the cabinet, and this
amplifier is in turn coupled to  a system of loud speakers
placed on the platform. Any movement of the hand in
the vicinity of the vertical metal rod thus results in a
change in the pitch of the musical sound reproduced in
the loud speakers. In practice it is only necessarv to
move the hand through a distance of three or four ft.
from the rod in order to reproduce the complete range

of high and
low notes.

On the  left-
hand side of
the cabinet
is a metal
loop, the
capacity of
which may
be altered by
movements
near it of the
left hand of
t he  pe r -
former. This
is a volume
control and
the intensity
of the sound
p roduced
m ay  be
varied from
silence to
full strength
by making
use of i t .
When maxi-

mum volume is required, the hand is raised to  a distance
of from 12 to 18 in. from the loop.

An ingenious device enables the characteristic tones of a
piano, a violin or any other instrument to  be reproduced.
When a musical note is played, the sound waves of the
fundamental frequency are accompanied by  subsidiary
vibrations. These are known as harmonics, and their fre-
quencies are simple multiples or fractions of that of the
fundamental vibration. The harmonics produced when
a certain note is played on one instrument are different in
character from those accompanying the same note played
on a second instrument, and the differences largely
account for variations in tone. In  order to imitate the
sound of any well-known instrument by means of Pro-
fessor Theremin's apparatus, the oscillating circuit to
which the vertical rod is secured is therefore adjusted to
give suitable harmonics. These ar< reproduced by  the
loud speakers, the  characteristic timbres of various musical
instruments thus being reproduced without difficulty.

Professor Theremin’s apparatus is extremely inter-
esting but i ts  practical value is doubtful.

The concert platform of the Opera House, Paris, during Professor Theremin's demonstration of his new musical instrument. The
inventor is standing before his '* magic box " at the left.
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Here we review books of interest and of use to readers
of the “M  ,M." IVc can supply copies of these books to
readers who cannot obtain them through the usual channels.
Order from Book Dept., Meccano Limited, Old Swan,
Liverpool, addinn 1/- for postage to the price. Postages
on different books vary, but any balance remaining will
be refunded,

“ Caving ”
By E. A. BAKER. (Chapman & Hall. 15/—)

Dr. Baker gives us a lively account of
his adventures during the last thirty years
in exploring the caverns and pot-holes of
Yorkshire, Derbyshire and Somerset. He
tells us, too, of his activities in Ireland,
and in the Cevennes, the Pyrennees, and
other continental cave districts. There is
also a novel chapter on underground
exploration in and about
London, dealing with dene
holes, the Ch islehurst Caves,
and even the Fleet Sewer.
Every type of cave scenery is
illustrated with a striking series
of cave photographs, depicting
actual incidents of exploration.

The book is crammed with
incidents, many of which are
very exciting—especially that
dealing with the imprisonment
of a large party 400 ft. under-
ground, by a flood above.
There are many adventures in
deep and mysterious water
caverns, and the first explora-
tion of the largest cave in the
British Isles is described.

We learn that in the West
Riding of Yorkshire there are
some remarkable examples of
” pot-holes "— vertical shafts
in the mountain limestone that
descend from the moorland of
the Pennines to depths of over
300 ft. On the shoulders of
Ingleborough, at a height of
1,300 ft .  is a broad flat terrace
of limestone, grooved and fluted by the
action of water. In this district there
are hundreds of pot-holes, into some of
which streams are continually precipi-
tating themselves. One of the largest of
the pot-holes, Gaping Ghyll, drops 364 ft.
sheer down into a chamber large enough to
•contain a cathedral. By means, of a
winch and wire rope explorers are lowered
to the bottom in about 10 seconds, and
are hoisted to  the surface again in the same
number of minutes. Down the pipe that
leads from the surface to the chamber fall
two large streams, so that oil-skins are
necessary', as is also a helmet that is proof
against falling stones. At the bottom of
Gaping Ghyll and extending from the  great
chamber is a complex system of ancient
passages, caverns, and pot-holes reaching
to even deeper levels. These passages are
believed to communicate with another
great cave, but although the intervening
region has often been explored in the
attempt to find a through route, this
has never been discovered.

In the Mendips there are many fine

Mr. Anson not only has the gift of
transferring his impressions to paper in
words but he is also skilful with the brush,
and he has illustrated his book with 150
line drawings. He rightly says " the
history of fishing is bound up with the
story of mankind, for from the very-
beginning, fishing has been one of the
primary methods of obtaining food.”

Probably early man caught fish by
seizing them in his hands, or by throwing
stones at them when they were reposing
in some pool, or near the seashore. Such
methods must date back to dim antiquity,
however, for as early as the Palaeolithic
Age (which ended about 10,000 B.C.)

various kinds of primitive
fishing gear were in use, in-
cluding fish hooks made of
flint, ivory, bone, and wood.
The discovery of metal re-
sulted in bronze fish hooks
taking the place of the earlier
ones of flint or bone. Bronze
was followed by the iron hooks
and spears of the Iron Age,
and dating from this period
have been discovered —in
Switzerland—harpoons, floats,
nets, and fishing boats, the
last constructed out of hollow-
ed-out tree trunks.

Continuing the story, we are
told of the fishermen of ancient
Egypt, Palestine, Greece and
Rome. We learn that in Egypt
fishing was an important in-
dustry and that there are
many pictures of fishermen
on the Egyptian tombs. There
was an enormous develop-
ment of the fisheries as early
as 2,000 B.C., a t  which period
the Egyptians were required
to eat nothing but fish on

the second day of the first month. Fish
was one of the chief articles of food also
in ancient Greece, and was held in even
greater esteem as food in ancient Rome.
Oysters were a particularly favourite dish
among the Romans, and oyster beds were
found in many parts of the Roman Empire.

After thus briefly reviewing the early
history of fishing, we are given chapters
on folk lore and superstitions ; festivals
and blessings of the  sea ; and fishermen and
the law. The remaining chapters deal
with different ways of fishing—trawler
fishing, drift-net fishing, and line fishing.
An interesting description of the cod
fisheries follows and a final chapter on the
capture of such creatures as pilchards,
shrimps, lobsters and crabs.

We are sure that those who read this
most interesting book will agree with
the author when he says : ” Fish folk
all the world over are worthy of our
infinite respect and admiration for, as
Sir Walter Scott so truthfully expressed
it ' It’s no fish ye're buying. It 's  men's
lives

The anal chamber in Mitchelstown Cave in Co. Tipperary, Ireland. From Caving ”
reviewed on this page.

caves, one of the most extraordinary of
which is Lamb's Lair, a subterranean
labyrinth that has no natural opening
to the surface. Here the largest stalactite
chamber in Britain is to be seen in its
incomparable beauty. " First discovered
by miners in the 18th century i t  was lost
for over 100 years, then found again and
made accessible to the public in 1879.
If the shaft is not repaired soon this
cave bids fair to be lost again for ever."

The sport of cave exploring has been
described as *’ mountaineering reversed,"
whilst M. Martell, a famous underground
explorer, called it ” sporting science,"
and that he aptly described it is evident

from this very interesting book. We
entirely agree with Dr. Baker when he
says that we may regard caving as a healthy
pastime, having certain important scientific
aspects. Those who arc interested cannot
do better than read this well -illustrated
and well-written book, which is lightened
by occasional humour, especially in the
chapters that deal with travel in Ireland
and on the continent.

“ Fishermen and Fishing Ways ”
By F. P. Axsox. (Harrap. 7/6)

The author of this book—the son of an
Admiral and a descendant of a famous
18th century' navigator— has been devoted
to the sea and ships, and more particularly
to fishermen and fishing craft, since he
was a boy. He has shared in the adven-
turous life of the fishermen of several
nations, and in addition to writing in-
terestingly of his varied experiences has
been able to collect much information
bearing on the important part that
superstition plays in the fisherman's
life.
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ingenious creatures anticipated man as
the inventor of anresthetics, and how
they render snails unconscious before
they proceed to devour them.

In the short space at our disposal i t  is
difficult to do justice to this wonderful
book and to the excellence of the illus-
trations and the quality of the printing.

A copy should be in the pos-
session of every nature lover
and of every aspirant to animal
photography.

“ English Seamen and the
Colonization of America ’•

By E.  KEBLF. CHATTERTON
(Arrowsmith. 12/6)

In this volume Mr. Chatter-
ton, whose name is so well
known in connection with the
history of the sea and its ships,
gives us a vivid picture of early
seafaring days. He tells of the
early voyages of discovery and
exploration to America from
1492; and of the development
and settlement in the New
World that led to colonization
and finally to independence.

He passes in review the story
of America from the days when
the imagination of the Old
World was fired by the reve-
lation of new lands beyond the
sea. He shows us how the
American nation really sprang
from the sea, and emphasises

the somewhat neglected fact that the early
destiny of this great nation was guided
inevitably by ships and sailors.

The narrative is one long drama of ships
and exploration ; plots and rebellions ;
and follies and fatalities. It is a story of
human endeavour overcoming every con-
ceivable kind of obstacle, until finally
liberty triumphs.

Mr. Chatterton has succeeded in assem-
bling many apparently insignificant details
to make up the mosaic of a composite
picture, and in doing so has shown us how
in many cases just such insignificant details
have resulted in big events.

The book is one that  will certainly appeal
to those of our older readers who are
interested in historical narratives.

" Opening Davy Jones’s Locker ”
By T. Wn.LMMSON. (Harrap. 5/-)

This is the story of Ted Farnum, a boy
scout, who explores the bottom of the
sea and has thrilling adventures in the
process. Ted accompanies two scientists
on an expedition to the tropics and his
adventures begin with the capture of a
shark. This episode introduces
him to the ceaseless struggle
for existence that takes place
beneath the surface of the
ocean. Then follow many
thrilling experiences, during
which Ted descends in an ob-
servation chamber and begins
a fascinating study of marine
life. Later, he takes part in
shallow diving, and has a great
fight with a large fish of the
shark species, being rescued only
in the nick of time.

Of the submarine marvels
with which he comes into con-
tact, much could be written.
There are fish of rainbow hue
that change colour in harmony
with their surroundings ; fish
that hunt only at  night ;
“ plants ” that are really ani-
mals ; and coral forests often
so dense that they have to be
" blown up  " before observa-
tions can be continued. Some-
times at  dusk the sea is lit up by
masses of tiny creatures that
give off a bluish light.

Ted helps the scientists to take photo-
graphs under the sea, and is so interested
in the work that he makes up his mind
to continue the investigations when he
grows up. We hope he will soon be old
enough to carry out his ambition, so
that Mr. Williamson will be able to give
us another volume describing his further
adventures.

“ Nature by Night ”
By A. R.  THOMPSON. (Ivor Nicholson & Watson. 12/6)

Anyone who has attempted to take
nature photographs will be thrilled when
he looks over the hundred photographs
with which this book is illustrated. The
book deals specially with the wild creatures
of the British Isles that come out of their
hiding ■ places when night falls. For
Mlife by n ight is everywhere, the hedgerows,
fields and woodlands teem with it. The
moors and sea shores are never silent.
The night is a world of its own, a world
apart from man who can never really enter
it ; can follow but only for a little way."

Mr. Thompson has succeeded in enabling
us to follow some of the night life certainly
a good deal more than *' a little way.”
There are delightful chapters on the
badger (an animal described in most books
as being rare, but which in some districts
actually is common) ; the fox and the
otter ; the stoat and the weasel. There
are excellent photographs of, and des-
criptive matter regarding rats, mice and
voles ; hares, rabbits and squirrels ; bats,
and the insectivorous mammals ; the
hedgehog, mole, and the shrew ; night
birds ; reptiles and amphibians. Finally,
the moths and other nocturnal inverte-
brates receive the attention they merit.

The letterpress is nearly as interesting
as the photographs, and is very helpful
to the understanding of the ways of the
night creatures. The author manages to
include a great deal of interesting in-
formation in his 142 pages. Dipping at
random, we learn that the glow-worm
is inappropriately named, for it is a

The ’• Bee Hive *’ In Lamb’s Lair in the Mendips. From " Caving ” reviewed on the
previous page.

beetle and not a worm. An insignificant
insect with a remarkable life history,
the source of its light is still a puzzle even
to our greatest scientists. The male has
a couple of small spots of light at the end
of his abdomen, but the female, a dark
grey winged creature with six legs, has
the power to produce an exquisite bottle-

green light at the end of her body. The
last three segments are illuminated and
the light can be extinguished at will.
Fabre has proved that the light is in
some way due to oxidisation, for he in-
geniously placed a glow-worm under
water and found that the light still glowed ;
but when the water was boiled and so

Interest ing New Books
The undermentioned books, recently published, will

be reviewed in a future issue.
THE CASE FOR THE SEA-SERPENT

by R. T.  Gould. (Philip Allan, 7/6)
THE INDIAN OCEAN

by Stanley Rogers. (Harrap, 7/6)
CYCLE REPAIRING AND ADJUSTING

dy Bernard Jones. (Cassell, 1/6)
CARBURETTORS AND CARBURATION

by A. W. Judge. (Chapman & Hall, 4/-)
THE SEAS

by Russell & Yonge. (Warne, 12/6)
MAN’S MlCROBIC ENEMIES

by D. Stark Murray. (C. A. Watts, 7/-)
A NATURE CALENDAR

by Eric Eitch Daglish. (J. Dent, 6/-)
THE MOTOR CYCLIST’S REFERENCE YEAR

BOOK 1932-3 (Newncs, 1/-)
AN EXPERIMENT IN  INDUSTRIAL ORGANISA-

TION by E.  Roll. (Longmans, Green, 15/-)
THE CONQUEST OF SPACE

by Davis Lasser. (Hurst & Blackett, 7/6)
CAMP FIRE YARNS AND STUNTS

by Vera Barclay. (Brown, Ferguson)
BIRDS OF  THE AlR

by A. W. Seaby. (A. & C. Black Ltd., 5/-)
HISTORY OF GEOGRAPHICAL DISCOVERY

AND EXPLORATION
by J .  N. L. Baker. (Harrap, 12/6)

EXERCISES FOR ATHLETES
by Webster & Heys. (J. F. Shaw & Co. Ltd., 7/6)

Descending tiaen Hole, a deep open poi-noie on me limestone
hills, behind Castleton, Derbyshire. See previous page.

denuded of all oxygen, the light was
immediately extinguished when the glowing
female was immersed. The favourite
food of the glow-worm is a small snail
and you must read (on page 139) how these
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Meccano Printing Machine
Constructional Details (Concluded)

diameter and internal diameter. This tubing is used
on all the delivery and inking rollers used on the model,
and it may be obtained from almost any hardware
stores. The two rollers used for smoothing the ink are
set so that they run in opposite directions diagonally
across the inking slab, and sufficient side- play must be
left at the ends of the Rods carrying the rollers.

A third roller 36, built in a similar manner to the
diagonal rollers, is fitted, and this transfers the ink from
the slab to the type face. This roller is held in contact

with the

THE previous articles dealing with the construction
of the Meccano Printing Machine gave details of
the general structural features of the model, and

also of the construction of the platen and forme. This
month the inking mechanism, pile feed and pile delivery
will be described, of which movements the inking is
the first consideration. Fig. 1 gives a good idea of the
various inking rollers and their respective positions
in the model.

In an actual printing machine the ink is smeared on
the first of a
s e r i e s  o f
rollers by
means of a
duct, or ink
con ta ine r ,
but in the
mode l  a
movab le
ro l l e r  i s
fitted that
carries out
t he  s ame
duties, but
for a some-
what shorter
time. This
ro l l e r  i s
r e p r e -
sen ted by  a
Wood Roller
carried, at
each end, on
a Threaded
Pin mounted
on a 3 |"
Strip. These
two Strips
are attached
by Cranks to
an 8" Rod that is journalled in the two end vertical
girders of the frame. The Rod is mounted so that one
of its ends protrudes for a distance of 1J", and on this
end is fitted a Crank 35 carrying a Strip, in the end
hole of which is mounted a Bolt engaging with a
Threaded Pin on the frame of the model. When the
Bolt engages the Threaded Pin, in the position shown,
the Wood Roller is in a lowered position and is ready
to receive its coating of printing ink. When the Crank
35 is lifted, and the Bolt in the end of the 2|" Strip
is rested on the flange of one of the main horizontal
girders, the Wood Roller must lightly touch the 3 |"  x 21"
Flanged Plate 17 forming the inking slab, thus transfer-
ring the ink from the roller to the slab.

The ink on the slab is smoothed out, while the machine
is in motion, by two diameter rollers each of which is
3" long. The core of these rollers is built up  from Collars,
Couplings and Washers, and the rubber covering consists
of suitable lengths of rubber tubing of j" external

type face by
means  o f
two Pendu-
lum Con-
nec t ions ,
each  o f
which is
secured to a
F x
Ang le
Bracket on
the main
frame by a
6BA Nut
and Bolt. I t
should be
r e m e m -
bered that
printing ink
ha rdens
very quickly,
and  fo r
this reason
the rollers
mus t  be
c l eaned
with paraf-
fin oil at the
end  o f

each run, and then dried with a cloth.
The pile feed mechanism may now be built into

the already constructed framework. A plan view of
this section of the model is shown in Fig. 2, and from this
it will be seen that the pile of paper is carried on a
vertically sliding platform controlled by  four chains
loaded at their free ends and passing over Sprocket
Wheels at the top of the frame. The chains are not
shown in Fig. 2, but the arrangement will be seen from
Fig. 1. The Sprocket Wheels over which the chains
pass are slowly rotated by a gear train consisting of a
57-teeth Gear 37 that is operated by a Pawl pivotally
mounted on a 2" Slotted Strip 38. This Slotted Strip
is bolted to a 2" Strip, the two parts overlapping each
other two holes. The 2" Strip is mounted on the vertical
Rod carrying the Gear 37 and is rocked backward and
forward by a Threaded Pin working in the slotted hole
of the Strip 38. The Threaded Pin is secured by a Collar
to an 11 |"  Rod that is connected to the Coupling 21

Fig. 1. This view of the machine shows clearly the inking and delivery rollers. The delivery chains have been omitted in order
to show the arrangement more dearly.
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and link 45 to  the top of the lever 31 (see Fig. 2
of last months  article).

The belt feed mechanism and timing rollers are next
fitted. The 1" Sprocket Wheel 46 is carried on the
upper of the two Rods carrying the small rollers 47 and
48, and is driven by a length of Sprocket Chain from a
second 1" Sprocket Wheel 49. This latter Sprocket is
mounted on an 8" Rod carrying the lower of the two
timing rollers, and also a Pinion 50. This Pinion is
rotated by a second similar Pinion that meshes with the

rack 15, fitted to  the  side
of the platen. The upper
timing roller is similar
to the lower roller, and
both are carried in
Corner Brackets fitted
to each side of the
frame of the model.
Care must be taken to
see that the lowTer tim-
ing roller does not touch
the face of the type
when the machine is
in motion.

I t  will now' be seen
that, as the platen
moves from the feed
end of the machine
towards the impression
roller, the timing rollers
rotate in a direction
that enables a sheet of
paper to be drawn in
towards the impression
roller, at the same

moment as the platen commences its stroke. Thus,
if the type is set in its correct position on the platen, the
paper will have passed a short distance under the im-
pression roller before the impression has commenced to
be taken. While the timing rollers are rotating in this
direction the rollers 47 and 48 are turning in an opposite
direction. When the platen reaches the end of its first
stroke, however, and commences the return stroke, the
movement of the rollers is reversed, thus preventing any
paper from passing the timing rollers but allowing the
paper to pass through the rollers 47 and 48. At this
point the pushers 42 are forced forward by the arm 31,
thus pressing one edge of the next sheet of paper against
the rollers, and in this manner immediately passing it
forward on to four chains, the drive of which will be
described later. These chains are shown in the general
view of the model and they are (Cort/inu*/ on page 726)

(see Fig. 3 of last month's article) by means of two 9|"
Strips. Thus, as the impression roller is actuated, the
pile of paper to be fed into the machine is raised.

The paper, which is held between the four movable
1 11" Rods 39, is lifted sheet by sheet by means of a Fan
rotating at a high speed. The direction of rotation of
this fan is so arranged that it causes a powerful suction
immediately above the paper. The power for rotating
the fan is derived from a 6-volt Electric Motor secured in
place as shown in the illustration, and the drive is taken
from a 1 | "  Sprocket
Wheel on the armature
shaft, by means of
Sprocket Chain, to a
second 1 Sprocket
Wheel 40. This latter
Sprocket is carried on a
5”  Rod, journalled in
two Fx l*  Angle
Brackets, that carries a

Cont rate meshing
with a Pinion on  the
fan shaft. The l "x l "
Angle Brackets and the
fan shaft bearing, a
Double Arm Crank, are
supported by doubled
5 | "  Strips that are bolt'
ed across the top of the
feed framework as illus-
trated. I t  should be
noted that each I "x l "
Angle Bracket is
spaced away from the
doubled 5|" Strips by
means of two Flat Brackets.

In  order to prevent the sheets of paper from becoming
entangled with the fan, two projections 41 are fitted,
each of which is built up from a 2|" Strip fitted at the
ends with l "x l "  Angle Brackets. The lower holes of
these Angle Brackets support a 2|"  X F Double Angle
Strip.

Each pusher arm 42 is constructed from a Crank
carried on a 6 | "  Rod and fitted with a Corner Angle
Bracket at its lower hole. One pusher arm carries a
right-hand Corner Angle Bracket and the other a left-
hand part. The Rod carrying the arms is fitted at one
end with a Crank 43, and this is attached by a pivotally-
jointed connecting Rod to  a second Crank 44. This
Crank is carried on a Rod journalled in a hole of one
of the main vertical girders and also in the Reversed
Angle Bracket 11. This Rod is connected by a Crank

Fig. 2. A plan view of the suction feed mechanism showing the method adopted for raising the
pile of unprinted paper.

The parts required to build the Printing Machine are as follows:
The following
parts are not
included in the
No. 7 Outfit
1 E 1 Electric

Motor
1 Resistance

Controller
17* of Rubber

Tubing (F
internal dia-
meter).

4 of No. I ' 2 of No. 9b 3 of No. 17 - 2 of No. 45- 1 of No. 81 1 of No. 129
4 „ l a 2 9c 4 „ ,, 18a - I „ 46- 20 ft. „ 94 8 „ „ 133
I ., l b 2 9d 4 ,, ,. 18b 1 „ n 48- 3 ,. ., 95 6 ., „ 136
7 ., 2 - 3 9f 4 „ ,. 24 3 ,. ., 48a _ I ., ,. 95to 1 .. „ 147
8 „ 2a 8 i o - 1 „ ,, 25 1 ,, „ 48d 8 „ „ 96 1 ,, „ 147a
4 ,. 3 - 1 Ito 5 „ ., 26 4 ,. ,, 52a 5 „ „ 96a 1 „ „ 157
8 ., 4 18 12 - 6 „ „ 27a 1 „ M 53- 6 „ ,. 103 1 „ ,. 165
4 ., 5 ■ 12 12a 2 ., „ 27b 2 ., „ 55a 4 ., ., 103a 2 „ .. 172
1 ., 6- 6 12b 1 „ ., 29 63 ., „ 59 1 „ .. 103f 7 „ „ 302
4 „ 8 13 4 ., „ 30 14 ., „ 62 2 ., 103h 7 „ ., 303
6 „ 7 7 13a 1 „ „ 31 2 „ .. 62a 1 ,. ,, 106 11 „ ., 304
2 7a 13 14 1 ., . 32- 4 „ ,. 62b 3 „ ., no 11 „ ., 305

17 ” 8 2 15- 31 ,. ., 35 13 ,. .. 63 12 ... .. H l 2 „ 306
4 ., 8a 2 15a - 279 „ „ 37 4 „ ., 64 10 .. .. 111c 2 ,. ., 308
6 ,, 8b 7 16 34 „ „ 37a 1 « „ 70 9 .. .. 115 1 No. 6

22 „ 9 3 16a 200 ,. „ 38 2 72 4 „ ., 116a Electric Motor
2 ., » 9a 2 ■■ *I 16b 2 ,. ,, 43 3 ” 77 1 „ .. 125 -
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No. 3A Accessory Outfit
Meccano Accessory Outfits connect the main Outfits from No. 00 to

No. 7. They may be well described as the stepping stone? to bigger and
better models. A No. 00 Outfit may be converted into a No. 0 by adding to
it a No. 00a Accessory Outfit, and a No. 0a would then convert it into a No. 1 .
In this manner, a boy who commences with one of the small Outfits may build
it up by degrees until he possesses all the parts contained in the largest Outfit.

An Accessory Outfit No, 000a is not supplied, but details of the extra
parts required to build all the models in the No. 00 Manual will be found
in the Instruction Folder included in the No. 000 Outfit.

Your Meccano dealer carries stocks of all Meccano Accessory Outfits.
He will be happy to give you any further information you may require.

MECCANO

MECCANO
OLD SWAN
LIVERPOOL

LIMITED

Price List  of Meccano Accessory
Outfits Price

No. 00a converts No. 00 into No. 0 1/6
» 0a « o n tt I 5/6
» l a  M H 1 » n 2 7/-
» 2a „ h 2 „ ,, 3 12/6
at 3a  M >i 3 „ „ 4 26/-
t* 4a n it 4 n n 5 17/6
» 5a* t* 5 „ „ 6 55/-
„ 6at  w » 6 »t M 7 235/-

* Carton. t Enamelled Cabinet.
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A NOVEL DESK MASCOT
There is a great deal of fun to be obtained from

making mascots with Meccano parts, and on this page
in the "M.M” for April last we showed how two
attractive cycle mascots could be built from Meccano
Aeroplane parts. Interesting Meccano mascots can
also be assembled for fitting to motor-cycles and cars.
In Fig. 2 is shown a novel pattern of desk mascot
that can be assembled quite easily from Meccano
parts. The mascot incorporates one of the large
Meccano die-cast Radial Engines (part No.
P46), and is particularly suitable for use as a
paperweight. The Radial Engine is sup-
ported on a Straight Centre Section Strut
(part No. P29). A Nut is first of
all screwed on to the threaded shank
of the Engine and a Washer is
slipped on to  the shank. The Centre
Section Strut is next placedin posi-
tion on the shank and a second
Washer fitted and followed by a second Nut.
The second Nut is screwed up tightly, thus 1

locking the Strut between the two Washers
on the shank of the Radial Engine. A Bolt (part No.
537B) is then pushed through the hole in the right-
angle lug of the Strut, and a large Identification Disc
ri>art No. P101) is placed on the shank of the Bolt.
The Bolt is passed through the central opening in a
Wheel Flange (part No. 137) and a Strip is slipped
on to the Bolt and held in position by means of a Nut.
Before the Strip is placed in position it should
be bent slightly a t  the centre, so that it acts as a spring
and holds the' Identification Disc rigidly against the
outside surface of the Wheel Flange.

STEERING GEAR ASSEMBLY
Although the Ackermann principle in the steering

linkage of motor vehicles is now universal, several
different types of gears are in use for transmitting the
movement of the steering wheel to the stub axles. Of
these the best known are the worm and wheel, the worm
and nut, and the Maries patent cam gear.

The assembly of correct Ackermann gear will not
present much difficulty to model-builders, as this gear
is described fully in connection with the Meccano
Chassis (see Instruction Leaflet No. 1). The assembly
of correct pattern actuating gear is not quite so simple
a matter, however, and a few notes on this subject
will therefore be helpful.

The worm and wheel gear consists essentially of a
fast-pitch worm mounted on the lower end of the
steering column, and this worm engages with a Pinion
Wheel mounted on a shaft journalled in the frame
of the car. A lever known as the “ drop arm " is
keyed to the shaft carrying the pinion, and the drop arm
in turn is pivoted on an arm known as the “drag
link,” which controls the wheels. When the steering
wheel is rotated, the worm drives the pinion round
and the arm moves backward and forward in au arc.
The drag link is consequently actuated, and in turn
operates the linkage connected to the front wheels.
It is a simple matter to reproduce the worm and wheel
gear in Meccano. The standard Meccano Worm
(part No. 32) is secured on the end of the Axle Rod
forming the steering column, and this is meshed with a

Pinion mounted on a short Rod journalled in the
Chassis. A Crank is secured to this Rod to form the
drop arm, while the drag link may be formed from a
Rod fitted with a Collar, a Bolt being passed through
the slotted hole in the Crank and screwed into the
threaded bore of the Collar. The only disadvantage
with this type of gear is that the ratio is rather high
— when a Pinion is used with the Worm the ratio is
19: 1—and this means that the steering wheel must
be rotated many times to achieve full “ lock"  in
either a right or left-hand direction, which is of course
contrary to actual practice. For this reason a Bevel
Gear is sometimes found more suitable, as (or example
in the Meccano Chassis, as it is possible to  obtain much
lower ratios and the revolutions of the steering wheel
are correspondingly reduced.

The worm and nut gear that is used by a large
number of motor car manufacturers is rather more
complicated. In this gear the worm mounted on the
steering column works in a “ nut " consisting of a block

of metal having a threaded hole cut in its centre, the
threads corresponding to the threads of the worm. A
pivoted drop arm is secured to the nut, and the nut
itself is prevented from rotating independently around
the body of the steering worm. On rotating the
steering column, therefore, the nut travels up and
down the worm, and the pivoted drop arm is rocked
backward and forward. This motion is then trans-
mitted to the steering linkage through the usual
drag link.

The simplest method of representing the wTorm and
nut gear in Meccano is to use a Threaded Rod for the
steering column and mount a Threaded Boss on the
lower end of this. A short Strip, pivoted at its
centre, may then be secured to the Threaded Boss so
that the movement of the Boss up and down the
Screwed Rod causes the lower end of the drop arm to

travel backward and
forward in a practically
horizontal plane. This
system will be found to
work quite satisfactori-

model cranes, etc. The rectangular slots in this case
do duty for the perforated girder frames of the bogies,
etc., and enable a remarkably neat unit to be assembled.
An interesting example of this application of the
part will be found on page 18 of the “ Meccano Book
of Prize Models."

Many model-builders use the standard parts in the
assembly of model houses and similar structures,
and here again the Sails will be found useful. Windows
can be represented remarkably well by inserting one
or more of the Windmill Sails in the openings in the
framework. There are doubtless other useful appli-
cations for the Sails, and model -builders who hit
upon further uses for this versatile part are invited
to forward particulars.

BUILT-UP PULLEYS
The Meccano system at present contains a big

range of Pulley Wheels from the p Fast Pulley
No. 23 to the 6* diameter pattern No. 19c. Between
these extremes are 1*, 1J*, 2* and 3* Pulleys and
a suitable size can generally be found for use in a
model. In certain cases, however, a “ deep groove ”
type of pulley is required and it is then necessary
to build up a wheel from standard parts.

A useful small -size pulley assembly of this type
may be made by clamping a i* loose
Pulley between two Bush Wheels mounted
with their bosses outward. If a pulley
is required with a slightly larger internal

diameter a 1* loose Pulley may be
clamped in between the Bush
Wheels.

A useful deep-groove pulley for
large models may be assembled
from a 3* Pulley with a 4" Circular
Plate bolted on each side. Deep-
groove pulleys should be used
whenever i t  is required to guide a

long length of cord travelling at  high speed. The deep
groove prevents the cord from “jumping” the Pulley.

LOCKING WASHER. A split washer made from
spring steel would be useful in locking nuts in models
where there is considerable vibration. By using
this Washer i t  would be possible to dispense with
a second or “ locking ” nut, but there arc very few
instances in Meccano where it is impossible to use
a second nut if required. We shall consider your
suggestion, however. (Reply to L.  Gue, 5 .  Edmonton,
Alberta, Canada.)

Solving the transport problem ! A clever camera study showing how a
pet canary and a toad enlisted the services of a friendly tortoise to draw

their Meccano carriage.

ly, but owing to the low pitch of the threads of
the Screwed Rod the steering wheel must be rotated
many times before any appreciable movement of the
front w’heels is obtained. This difficulty could of
course be rectified by using a worm on the end of the
steering column having a much faster thread. Some
interesting experiments may he made by using a
standard Worm (part No. 32) in conjunction with a
“ nut ” formed from four IV  Strips bolted together in
rectangular shape, the drop arm being pivoted to this
improvised nut by means of an .Angie Bracket.

The third actuating gear, Maries patent cam gear, is
somewhat outside the scope of Meccano construction,
as its operation is dependent on cams and other parts of
special design. The systems of construction men-
tioned above will provide considerable
scope for experiment, however, and should
enable an efficient and realistic steering
gear mechanism to be assembled.
NOVEL USES FOR THE WINDMILL SAILS

One of the great features of the Meccano
system is the number of widely different
uses that can be found for the majority of the parts.
The Centre Fork, for instance, can be employed as a
single toothed “ striker” in a counting machine or as
the knife in a knife edge bearing. The Bush Wheel
may be used as a wheel centre or as a reinforced
bearing for a Rod ; the Hub Disc as the flange of a
locomotive w'heel or as a base piece, etc., etc. Often
several uses are found for a part although at first it
would appear that it could be applied for only one
purpose. A particular instance of this is the Windmill
Sail, part No. 61. This part has a number of small
rectangular openings cut to represent the slats of an
actual windmill sail. A line of standard Meccano
perforations is also included, so that the sail may be
bolted in position quite easily. Four of these Sails
secured to a Bush Wheel or other part make an
excellent wind unit for a model Windmill. They are
also useful in the assembly of a very different form of
power unit, an electric locomotive ! The sails will be
found very useful in models of this type as the rect-
angular openings give a good impression of the windows
or “grilles” in the sides of the engine body.

Still another application of the Sails is in the assembly
of the frames of small bogie trucks and travellers for

MODIFIED BOILER END. Your suggestion that
the Boiler End should

-nt-n. be fitted with a boss
has possibilities. The
Boiler End, as many
model -builders have
doubtless found out
for themselves, forms
a useful “ dished "
type of wheel for a

heavy lorry,
tractor, etc.,
and the addi-
tion of a boss
on the inside
surface of the
part would be

useful. This idea will
receive consideration,
but at the same time it
should not be forgotten
that a very speedy and
practical conversion to
the suggested pattern
can be made by bolting
a Bush Wheel to the in-
side surface of the exist-
ing Boiler End. (Reply
to P. Penty, Croydon.}

interesting Meccano Aero
Mascot.

An

OLEO LEGS. Shock absorber or “ oleo ” units for
fitting to aeroplane undercarriages would form interest-
ing additions to the Aeroplane Constructor parts. This
idea will be considered. Reply to B.  R.  Weston Bristol.)
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The International Model-Building Contest
Further Details of Prize-Winning Models

By Frank Hornby -■
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I N the two previous articles in this series I described a number
of general models entered in various Sections of the Contest,
and this month I am including illustrations and descriptions

of some fine model locomotives and two widely different types of
ships, each of which is a model-building
masterpiece.

The first model to be dealt with is a four-
funnelled liner, by V. C. Kaile, Mayford,
Woking. The model is 36" long and has
five decks. The hull is built up from 30"
lengths of Strips, each of which comprises
two 12V Strips and one 5J" Strip. At
the stern the three lower Strips are bent
round a Pulley, and the upper Strip
is curved round a Face Plate to form
the overhanging stern. A shelter
rail is provided at this point, and is
constructed from two 51" Strips
moulded to shape and secured in
place by means of x I "  Angle
Brackets.

The main deck is filled in with
12 Strips, and at the fore end
4i" and 2J" Strips are used. Good
use is made of a
Face Plate as a
means of covering
the difficult space in
the stern. Each of
the upper decks is
represented by two
lengths of Angle Girders,
one secured to each side
of the hull ; and the two
Girders are connected
together by 2 J" Flat
Girders and 2 V Strips. All four decks are built up in this manner,
and the outer flanges of the Girders carry long lengths of cord,
threaded from one Girder to the next in the form of stitching,
to represent deck stanchions.

1 was pleased to  see a number of miniature cranes attached to  the
model, three of which are near the stern and two near the fore
hatch. Each crane is composed of a Rod attached to a Cranked
Bent Strip by means of a Coupling, the Cranked Bent Strip being
pivotally attached to the deck. Neat anchors
are built up from 2" Strips and 1 J" Strips, and
the anchor chains are represented by length:
of Sprocket Chain. The inner ends of the
Sprocket Chains are passed over capstans
ingeniously constructed from the sleeve
portions of Spring Buffers, the sleeves
being carried on Threaded Pins se-
cured to the forecastle deck by
means of l "x | "  Angle Brackets. /

Anyone who is familiar with /
the actual ship will not fail to
recognise the  prototype of the
fine model ferry boat shown
on this page. I t  was
built by W. Caton,
Liverpool, and is a re-
markably clever repro-
duction of one of the
ships that carry passen-
gers across the Biver
Mersey, between the
Wirral Peninsula and
Liverpool. The actual
vessel on -which the model
is based is the  “Daffodil"
which, together with her
companion vessel “Iris,"

took part in the raid on the German submarine base at  Zeebrugge.
In 1917, after they had been on ferry service for many years, these
two ships were taken over by the British Admiralty for special war
work, and it  was not until nearly a year later that they returned
to resume their trips across the Mersey. In  recognition of the
work they had done at Zeebrugge they were then renamed “ Royal

Iris ” and “ Royal Daffodil "
respectively, and engraved
brass plates commemorat-
ing their share in the
Zeebrugge raid were
placed in their main
saloons.

The fine Meccano
model shown here is
34" long and has a
beam of 6|", the
height from the keel
to the top of the
funnel being 12K.
The keel is con-

> structed from two
A 12 V Strips bolted

~ together at
their ends, and
to  i t  are bolted
16 frames or
ribs, eight of
wh ich  a r e
fitted to each
side. The upper
edges of the
ribs carry
fx f  Angle
Brackets to
which the deck

plates are bolted. The plating of the sides of the hull is carried
out with Strips, bent at the stern to give the correct outline.
The stern tubes each consist of three Sleeve Pieces joined together
by a 4 V Strip, and the end Sleeve Piece is capped with a Flanged
Wheel, in the boss of which the propeller shaft revolves. A touch
of ingenuity is shown in the construction of the propellers, which
are made from two Flat Brackets clamped on to the shaft by
Collars, the blades being twisted slightly in order to give them
a realistic appearance.

The forward and after saloons are partly cut  away to  accommodate
two stairways that give access to the upper deck, which i> con-

structed from Flat Plates bolted to the tops of the cabins.
The outer edges of the upper deck are supported by Strips,
the lower ends of which are bolted to the bulwarks of the
lower deck.

The upper deck is fitted with a funnel, bridge, ventilators
and a boat in davits. Realistic lifebelts are formed from 1"
Rubber Rings, and as these are painted white they enhance

considerably the ap-
pearance of the boat.

Owing to the con-
tinual shocks and
strainings experienced
by this type of vessel
when mooring along-
side a landing stage
in rough weather,
thick hemp fenders
are hung over the
sides of the lower
deck. On the model
these great pads are
represented by 1"

Pulleys fitted with Rubber
Rings, a little point that
illustrates the builder’s

Angle Girders and Strips arc the
principal parts used in building this
ocean liner, which won a prize
Mayford, Woking.

realistic
for V. C. Kaile

A model of the famous Mersey ferry boat
“Royal Daffodil,” by W. Caton, Liverpool.
A good feature is the use of Pulleys and Rubber
Rings to represent the fenders hung over the ship’s side.
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familiarity with the more novel uses to which Meccano parts
can be adapted.

I come now to what is probably one of the best models ever
entered in a Meccano Competition. 1

refer to the Canadian-type loco-
motive shown here, which

was submitted in

Flat Plates and Strips form the sides of the cab, the roof of
which is built of Flat Plates. In front of the cab is the housing
for the high and low-pressure superheaters, feed-heater and
air pre-heater, and forward of this structure are the circulating
pump for the high-pressure steam and the high-pressure feed-
pump, mounted one at each side of the frame.

The low-pressure boiler at the front of the locomotive is built
by bolting Strips round the peripheries of Hub Discs, and a 4"
Circular Plate is fitted to represent the smoke-box door. Above
this boiler is the high-pressure oil separator and casing for the

low-pressure feed heater. The chimney is placed
behind the low-pressure boiler and is repre-

sented by Boiler Ends.

Section B by A. S.
Park, Calgary, Canada.
The prototype of this model
is one of the latest Canadian Nation-
al Railway locomotives of the K-5-a
class, which are used for fast passenger service
on the Montreal and Chicago run, and also for
hauling the “ International Limited ” train. They have
an overall length of 92' 6 V and in working order they weigh,
with tender, 662,200 lb.

The model illustrated here differs from the original in that it  is
fitted with Walschaerts valve gear instead of the Baker- Pilhod gear
fitted to  the actual engine. Very close examination is necessary,
however, to detect the difference between the two kinds of gear.
Reversing is carried out by means of a handle in the cab of the
engine, and an interesting lever mechanism is fitted that enables

This fine reproduction of
a Canadian National Railway
locomotive is a remarkable model-
building achievement. It is the work
of A. S. Park, Calgary, Canada.

the movements of the reversing link to be transmitted to the
reversing lever of the 6-volt Electric Motor by means of which the
model is driven. In this manner the valve gear is made to appear
responsible for the reversing of the locomotive.

The boiler of the model is 7" in diameter over its entire length,
and its fittings include safety valves, steam dome, whistle, bell
and headlamp. The front of the locomotive carries an air reservoir.

In striking contrast to the giant modern locomotives I have
described is a small yet beautifully built model of " Puffing Billy,"
which was built by William Hedley in 1813 and was one of the
earliest steam locomotives. Unfortunately I am not able to illus-
trate this model.

The main frame is built of Angle Girders, and at  the rear a Clock-
work Motor is fitted between them. A Pinion is secured on the

a neat cow-catcher, and steps that give access to a platform
running the length of the boiler.

The cab is a good representation of the short vestibule type
usually fitted to  these engines, and the boiler fittings include water
and steam gauge, power reverse lever, injector control and a brake
lever. Each axle of the bogies is sprung by means of spiral springs,
and realistic axle boxes are fitted to  each wheel. Dummy vacuum
brake cylinders and track sprinklers

lower end of the Motor driving spindle, and meshes with a Contrate
Wheel on a horizontal Axle Rod, which also carries a Pinion. This
Pinton engages another Contrate on a Rod placed across the frame
between the driving wheels, and on this Rod are two Couplings
that transmit movement to  the overhead beams, which in turn oper-
ate the  piston rods, valve rods and the water pump. The drive to the
front wheels is conveyed from the centre axle through 57-teeth Gears.

The boiler is made from
give a realistic appearance to * the
tender, and it is also
fitted with an
in a t i c
coupler, the
action of which
is similar to a
spring jaw
trap. The
forward end of
the almost cir-
cular tank is
cut away in
the form of a

two circles of short Strips
to which Strips are
bolted, and the back of
the boiler is finished off by
the use of carefully curved

Strips secured
to a Bush
Wheel. At the
front of the
boiler the chim-
ney is fitted.
The cylinders,
which are at-
tached to the

auto-

square well,
which is used

A detail model of a German State Railways Loffler type locomotive, by J . Ringnalda, Leeu warden, Holland. Interesting constructional
items are to be seen in every part of this beautiful example of Meccano model-building.

side of the
bo i l e r ,  a r e

for carrying coal. An enclosing wall is fitted round the top of the
well and a fine effect is obtained by the use of handrails.

Another masterpiece of model engine construction is shown in
the lower half of this page. Although of a different type from
the C.N.R. locomotive just described, this model ranks in the same
high class of model- building, and represents a fine engine owned
by the German State Railways. This is constructed on the Lofiler
system, the principle consisting of evaporating water by means of a
jet of superheated steam in a non-fired boiler.

The model was built by J .  Ringnalda, Leeuwarden, Holland, and
was awarded a prize in Section A, The main frames are built
from Angle Girders and Flat Plates, and the bearings for the
axles of the driving wheels are supported on springs built up
from a number of short Strips. The driving wheels consist of
6" Circular Plates and Hub  Discs, and spokes are added by se-
curing Strips to the Hub Discs. The counter-balance weights
on the centre pair of driving wheels are represented by  2 V Curved
Strips bolted to the spokes.

made up of Double Angle Strips bolted to Bush Wheels.
The water barrel is built up from short Strips curved to the

correct shape, and these are attached by means of Angle Brackets
to Face Plates forming the ends of the barrel. A weighted lever
type safety valve is mounted on the boiler.

Although I have endeavoured to  describe all the most interesting
features of these fine models, space does not permit me to give
the minor details that are necessary to enable constructors to
build the models for themselves, and in view of this I would like
to remind readers that all the best models in the International
Model-building Contest, including those illustrated in these pages,
are contained in the 1932 “ Book of Prize Models,'* which is now on
sale. This fine book contains descriptions and illustrations of a
hundred' wonderful models, and as many details as possible are
given for building them.

Every keen constructor should possess a copy of the " Book
of Prize Models " for it will go a long way towards helping him
to build bigger and better models.
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Aeroplane Building Contest
For Models Made from Aeroplane Constructor Outfits

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

NOWADAYS aeroplanes are almost as popular a
means of transport as the motor car was 20
years ago, and it  is only natural therefore that

the majority of boys should be keenly interested in this
latest form of high-speed travel. With the aid of the
Meccano Aeroplane Constructor Outfits boys are now
able to build all kinds of realistic model aeroplanes for
themselves, and as there are already many thousands of
happy possessors of these new Outfits all over the world,
we have decided to organise a special competition, in
order to encourage them in
their hobby.

To enter the Competition a
competitor should set to work
to build a model of any type
of aeroplane. The model may
be a monoplane, biplane, auto-
giro, seaplane, or any other form
of aircraft, and should be based
on a real aeroplane of well-
known make. // must be con-
structed entirely from Meccano
Aeroplane Constructor parts;
ordinary Meccano parts must
not be used. Each model must
be built entirely by  the com-
petitor without assistance from
anyone. If desired two or more
models may be entered, but no
competitor will be awarded more than one prize.

Competitors must not, of course, copy the models
illustrated in the Aeroplane Constructor Instruction
Manuals. They should first of all select a suitable
prototype, and then reproduce it as closely as possible
with Aeroplane Constructor parts. Hundreds of illus-
trations of real aeroplanes that will make fine subjects
for this Contest have appeared from time to time in
the “M.M” The more closely a model resembles the
actual aeroplane on which it is based, the greater will
be its chance of winning a prize.

In order to give every competitor an equal chance,
irrespective of his age, the Contest is divided into
different sections as follows :—Section A, for com-
petitors living in the British Isles and over 12 years
of age ; Section B, for those living in the British Isles
and under 12 years; Section C, for competitors living
Overseas. Although entries
from Overseas competitors will
be grouped into one Section,
the age of each contributor
will be taken into consideration
when judging the models.

In each Section a separate
set of prizes will be given
for the most neatly assembled
and original models received.
Details of the prizes appear
in the panel on this page.

Competitors must not send

the actual aeroplane. The best plan is to  send a photo-
graph, but  if it  is not possible to  obtain a good photograph
a clear drawing will do as well. Photographs or drawings
of unsuccessful models will be returned to the senders
providing that a stamped addressed envelope is en-
closed w’ith the entry. Photographs or drawings
of entries that win prizes, however, become the property
of Meccano Ltd.

In  addition to  illustrations of their models com-
petitors should send in any necessary explanations

concerning their construction.
These should be written neatly
on one side of the paper only,
and they should be as brief
as possible.

Competitors must write their
age, name and full address
clearly on the back of each
photograph or drawing sub-
mitted. An entry from which
this information is missing will
be automatically disqualified.

As many boys who wilt wish
to take part in this Com-
petition may be away on holi-
day when this announcement
is published, the Contest will
remain open for a period of
two months. The closing date

for Sections A and B is 31st October, 1932. Overseas
competitors must forward their entries so as to  reach
this office on or before 31st December, 1932.

All entries must be addressed “ Aeroplane Constructor
Contest,” Meccano Ltd., Binns Road, Old Swan,
Liverpool.

A Triplane built from Meccano Aeroplane Parts, by J. Brandwood, Birkdale.

Meccano “Warships”  Model-Building Contest
The " Warships ” Model- building Contest announced

last month is still open, and intending competitors who
have not yet entered should do so immediately, as
time is now getting short. To enter the Contest it is
only necessary to  submit a model of any type of war
vessel built from standard Meccano parts. Models of
subjects other than war vessels are not eligible for entry.

Competitors should send either photographs or draw-
ings of their models, and
should take care to write their
age, name and full address on
the back of each sheet of
paper used. Full details of the
Contest, and the list of prizes
to be awarded, appeared in the
August issue of the " M.M,”
The Home Sections close for
entries on 30th September,
1932, and the Overseas
Section on 30th November,
1932.

nnnnnnannnnnonannnannnnnnannnnnannnnnna
a The Prizes fl

The Prizes to be awarded in Sections A and C are as follows : Q
n First Prize : Meccano or Aeroplane Constructor parts value <£3-3s.
n Second Prize : Meccano or Aeroplane Constructor parts value ±2-2s.
n Third Prize : Meccano or Aeroplane Constructor parts value £1-1$.
n Six Prizes of Aeroplane Constructor parts value 7 /6 .
H Six Prizes of Aeroplane Constructor parts value 5/- .

The Prizes to be awarded in Section B are as follows :—
r-r First Prize : Meccano or Aeroplane Constructor parts value <£2-2s.
PI Second Prize : Meccano or Aeroplane Constructor parts value jEl-ls.

Third Prize : Meccano or Aeroplane Constructor parts value 10 6.
n Six Prizes of Aeroplane Constructor parts value 5/-.
n Six Prizes of “ Famous Trains '* by Cecil J. Allen. Q

The principal prize-winners in each Section will also be presented
r-j with a specially designed Certificate in two colours, to form a permanent
Q record of their success in the Contest.
□□nnnannnnDnnnnnnanunnnnnnnnnQnnnnnnnna
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: Model-Building Contests Results E
By Frank Hornby

“Actual Machines” Competition
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

THE " Actual Machines ” Competition was organised in con-
nection with the article entitled “ The Henderson Cable
Drag-Scraper/ ' which appeared in the December 1931

issue of the
Competitors were asked to build models of any definite make

of machine, and each model submitted had to be accompanied
by an illustration of the actual machine it represented. Models
that were not based on

2" Rod journalled in the side plates of the Motor, and a J* Pinion
on this Rod engages the teeth of a similar gear wheel on a 2i" Axle
Rod. This Rod, which is in constant rotation, carries two 1” Gear
Wheels with their faces placed together to form a 1* x £" Gear
Wheel, and this transmits the power to an 8" Rod that slides in the
sides of the gear-box and has four definite positions. In the first
position it causes the trolley to travel along the boom, and when

moved to its second
any definite original were
not eligible for this Com-
petition. A surprisingly
large entry was received,
and the quality of the
work was very fine
indeed.

The prizes were award-
ed as follows
FIRST PRIZE, Cheque for £2-2s. :

John H. Sheldon, meth-
wick, Staffs. SECOND
PRIZE, Cheque for - Is. :
K. W. Cameron, Claughton,
Cheshire, THIRD PRUE,
Cheque for 10/6 {to be
divided between two com-
petitors), R.  Alington and
G. Alington, Invercargill,
N.Z.

CERTIFICATES OF MERIT : G .
Somerwill, Southampton ; V.
Kaile, Mayford. Nr. Woking ;
T. Dunning, Huddersfield ;
L. Willis, London, W.2.
To be successful in

this Contest a model
had to incorporate all
the main features of the
mechanism, external appearance and operation of the actual
machine on which it was based. This is a task not always easy of
accomplishment, even to an experienced constructor ; but in the
long reach blocksetting crane illustrated here, not only all the
main characteristics, but also many of the minor features of the
actual machine have been copied very closely. The model was
built by J. H. Sheldon, and a few moments' study of the illustrations
will reveal the fine quali-
ties that placed it at the
head of the prize list.

The model is of rather
unusual design and pro-
portions and is based on
a “ Titan " crane built
by Stothert & Pitt Ltd.,
Bath, for the South
African Railways and
Harbour Board, for
blocksetting work in
Table Bay.

The crane travels on
four bogies, each of which
consists of 3V Flat
Girders joined by 1 V x V
Double Angle Strips and
IV  Angle Girders, Each
bogie is provided with
two Flanged Wheels, two
50-teeth Gear Wheels
meshing with a Pinion, and a J-* Sprocket Wheel on the Rod
of the road wheels. Angle Girders are bolted across the top of
each side of the gantry, and support the lower disc of a Roller
Bearing on which the superstructure revolves. The drive to the
bogies is taken from the mechanism in the superstructure by a
vertical Rod that passes through the centre hole of the Roller
Bearing. From this Rod Sprocket Chains transmit the drive to
the V Sprocket of the bogies.

The model is driven by a 6-volt Electric Motor. A V Pinion
secured to its armature spindle turns a 57-teeth Ge r Wheel on a

place drives the hoisting
drum. In its third posi-
tion it causes the super-
structure to rotate, and
in its fourth the V Gear
engages the gears that
drive the model along
the rails. The move-
ments of the Rod are
controlled by a handle
placed at the front of
the driver's cabin. In
the actual crane Fidler's
patent blocksetting gear
may be used in place of
the loaded hook.

While some models
attract attention by their
massiveness and intri-
cate mechanism, others
force their way into
notice by their beauti-
fully neat and simple
construction. It was a
model of this latter type

that won Second Prize for K. W. Cameron. I t  is a reproduction
of a Howard “ S ” type 3-ton petrol locomotive, and in appearance
it resembles the Kerr-Stuart Diesel locomotive that was illustrated
in the January 1929 issue of the "M.M.” The Howard engine is
petrol -driven, however, and has a large cooling radiator and engine
bonnet at the front. The model is built on the unit principle, the
chassis, engine unit, and cab each being complete in itself. All

the internal and external
features of a Howard
engine are carefully
copied in the model,
which appears to be
exceptionally sturdy and
capable of withstanding
considerable strain.

Two brothers, R. H.
and G. W. Alington,
tied for Third Prize,
which was therefore
divided between them.
R. H. Alington sent
a model of a Leyland
“ Tiger ” omnibus, which
he was fortunate enough
to be able to copy
from a real 'bus that he
saw being constructed.
The model has four
speeds forward and re-

verse gear, and is sprung on four semi-elliptic springs. It is also
fitted with Ackermann steering and four-wheel brakes.

G. W. Alington submitted a model of a Leyland " Hippo " six-
wheeled motor lorry. An Electric Motor, clutch and gear-box
form the power unit, which is separate from the chassis. The
propeller shaft, which has two universal joints, transmits the
Motor drive to two differentials, one on each rear axle, through
a J" Pinion and a IV  Contrate. The drive to the rearmost axle
is taken through a V Pinion that engages the IV  Contrate on
the forward axle.

This long reach Titan Blocksetting Crane is the prototype of the fine Meccano model shown below, i t  was
built by Stothert & Pitt Ltd., Bath, for use at  Table Bay, Capetown, S.A.

J .  H. Sheldon, Smethwick, Staffs., won First Prize with this splendid model. It is a faithful reproduction
of the actual crane and is described in this page.

meccanoindex.co.uk



THE MECCANO MAGAZINE700

The ideas printed in the “ Stfggfslfons Section ” should prove a real help to thousands of Meccano enthusiasts.Often we receive letters from readers who describe how they have solved some knotty problem or evolved an in-teresting model after studying some of the ideas that have appeared. shall always be pleased to receivefurther contributions for the “ Section." Cash payments are made for all Suggestions published(excluding those mentioned in  the " Miscellaneous ” Suggestions column). Contributions should be accom-panied by clear photographs or drawings and should be addressed to “ Spanner," c/o The  " .Meccano Magazine."

Results of Puzzle Box Contest (265)  Electric Horn
(J. Windsor, Birmingham)The Meccano Puzzle Box that was illustrated on these pages

under Suggestion No. 249 has proved of great interest to model-
builders. If readers refer to the illustration of the complete box it
will be seen that  this is built up of 4 |*x2£* Flat Plates, with a
Plate of similar size forming the sliding lid which, when closed,
cannot be re-opened
unless the catch is
released.

The puzzle lies in
finding the catch.
W. J .  LangstafI (Bos-
ton, Lincs.), who
originally submitted
details of the box,
uses a very ingenious
mechanism to  operate
which the box has to
be turned upside-
down. A small rect-
angular box-like struc-
ture, built up from Angle
Brackets, is attached to the
side of the box and contains a
Steel Ball (part No. 117). An
Axle Bod is arranged to slide
through the Brackets forming the
lower half of the structure, and is secured to the lid of the box.
When this is closed the Steel Ball occupies the lower half of its
receptacle, and as soon as an attempt is made to open the lid,
the end of the sliding Rod strikes the Ball. When the box is
inverted the Steel Ball drops out of place and no longer prevents
movement of the Rod, which is free to slide, thus allowing the
lid to be opened. This mechanism is well thought out, but it
has the disadvantages that the box can often be opened by acci-
dent, and that the contents of the box are likely to be deranged.

Many interesting schemes were submitted by competitors,
in some cases the entire box being filled with complicated mechan-
ism 1 Competitors were asked to devise an efficient mechanism
combined with simplicity, and after careful examination of the
entries it was decided to award the prize of 10/6 to G. W. Hutchin-
son (Abergele), whose lock is extremely compact and efficient,
yet simple in operation.

Six prizes of a copy of 41 Fatuous Trains " by C. J . Allen have been
awarded to the following competitors, whose ideas were considered
to be of outstanding interest D. Caddy, Portsmouth : K. W.
Cameron, Claughton, Birkenhead ; B. Gentle, Cheshunt, Herts. ;
S. Desai, Navsari, India ; R. Nicholas, Portsmouth ; L. James,
Cinderford. A number of Meccano Engineer's Pocket Books have
also been awarded.

Hutchinson's solution to the problem is illustrated in Fig. 249a,
which shows the box with two of the Flat Plates removed. The
catch consists of two 4 J* Strips secured together at  one end by a
Bolt passed through the corner hole of the 4 |*  x 2 |"  side Plate. The
Strips are bent outward slightly and a further Bolt holds them to-
gether at the centre, but a Washer on the Bolt shank is placed
between the two Strips. The inner Strip carries the J* Bolt 1,
which is slidable in the side Plate, but the Bolt should not protrude
beyond the Strip 2 that forms the catch. When the lid is slid
forward to  close, the Angle Girder 3 forces the catch back and it
springs into position again immediately the lid is closed. The
Girder is spaced from the lid by Nuts on the shanks of the securing
Bolts, thus allowing the lid to slide freely. Careful examination of
the box is necessary to enable it to be opened if the solution is not
known, and if the box is lined with paper, so that the mechanism
cannot be observed, the difficulty of the task is increased.

Fig. 249a

A warning device of some kind is a necessary accessory for all
vehicles, so that  other road users can be made aware of their presence.
No doubt a large percentage of readers are cyclists, and most of
them will employ a bell to warn others of their approach. Our
contributor, however, is of opinion that a bell does not make
sufficient noise, and so he has decided to use a Meccano Electric
Horn for the purpose. The device is shown in Fig. 265, and
although its efficiency is doubtful when subjected to the severe
jolting caused by rough roads, it is likely to be of use for numerous
other purposes to which an  electric bell or buzzer can be put. The
Clip 8 can be removed if necessary, so that the model can be
secured in position on a board, etc., by means of Wood Screws.

Angle Girders are used in the construction of the frame, and to
make these quite rigid a Trunnion and a l*  Comer Bracket are
employed. The Clip 8 consists of a 4 |*  Strip curved to fit the top
tube of the bicycle. I n  curving the Strip it is a good plan to
obtain a rod or pipe of the correct size and shape the Strip round this.

The electro-magnet 1 is formed from a Bobbin wound with No. 26
gauge cotton-covered wire. A Pole Piece inserted in the centre of
the Bobbin secures it  to  a 1 | "  Angle Girder to which also an Angle
Bracket is fixed. Reversed Angle Brackets and 2" Strips attach
this Girder to  the  3" Girders, one of which has been cut away in the
illustration to show the mechanism more clearly. The Strip 2 is
attached to the frame by an Angle Bracket, and a Pendulum
Connection 3 is secured to the Strip which, being held at  one end
only, easily vibrates. The Silver Tipped Contact Screw' 5 is passed
through the centre hole of a Strip that connects the 3* Angle
Girders, but  is insulated from the Strip by fibre Bushes and Washers.

Two Wheel Flanges clamp the metal diaphragm, which is a
circular disc of thin sheet metal. Three holes are drilled in this,
two to take the 2" Screwed Rods that hold the diaphragm in posi-
tion, and the third in the centre for securing the Bolt 4. The
Screwed Rods clamp the two Wheel Flanges together but should not
foul the diaphragm. A suitable horn is cut from a piece of sheet
metal or cardboard and is attached by
Angle Brackets to one of the Wheel
Flanges.

One of the wires from the electro-
magnet 1 is " earthed," that is con-
nected to the frame of the
model ; and the other wire is
led to the insulated
Terminal 7. The Con-
tact Screw 5 is con-
nected to  the Terminal
6, which is also insu-
lated from the frame.
The Pendulum Con-
nection 3 normally
makes contact with
the tip
thus completing the
electric circuit and
energising the magnet,
which attracts the
2 towards it. This causes
the Bolt at  the end of the Strip
to strike the Bolt 4 on the

Fig. 265

2
3

Strip

diaphragm. Immediately the Strip is attracted to the
magnet, the Pendulum Connection 3 also moves forward
and so breaks contact. The Strip then moves back to its
normal position and the cycle of operations is repeated in
rapid succession. The result is that the Bolt 4 receives a series
of blows, the noise being amplified by the horn.
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Miscellaneous Suggestions
Under this heading “ Spanner ” replies to readers

who submit interesting suggestions regarding new
Meccano models or movements that he is unable to
deal with more fully elsewhere. On occasion he offers
comments and technical criticisms that, he trusts, will
be accepted in the same spirit of mutual help in which
they are advanced.

(M.147). A Novel Indicator for Cranes.
In Cranes employing multi-sheave Pulley
Blocks it is essential that the hoisting cord
should always remain taut, otherwise it is
likely to slip off the pulleys. When the
pulley block reaches the ground the hoisting
barrel should immediately cease paying out,
but if the operator is unable to see the
ground a short interval may elapse before
he applies the brake.

L. Kent (Felixstowe) has devised an in-
genious method of showing when the
ground hook is relieved of its load, and a t
the same time keeping the cord taut if the
drum pays out a little too much. The
device consists of an Axle Rod pivoted
near the centre to the jib, and carrying
at its low'er end a Worm or other suitable
weight. An End Bearing at  the upper
extremity of the Rod carries a J* loose
Pulley. The hoisting cord passes over the
Pulley and the weight of the load hook
should be sufficient to hold the lever in a

position almost parallel to the jib.
As soon as the hoisting cord is

f A relieved of its weight when theI J Pulley block reaches the ground,
the Worm at the end of the lever
returns it to the vertical position,

* thus taking up the slack in the
cord and giving the crane operator

warning to
app ly  t he
brake.

(M . 1 4 8 ) .
Coupling for
Sliding Shafts.

I /7 T h e usua lform of con-
I n ection be-
\ vL /¾ XeFsSw tween a slidingxvfeteZ and a fixed rodconsists of two

Fig. 268 Bush Wheels,
one of which is

fitted with Threaded Pins that engage the
holes in the other. Occasions sometimes
arise when the  diameter of the coupling pro-
hibits its use, and J .  V. Harding's (Edg-
baston, Birmingham) sliding joint will be
found useful in such cases. A 2* Slotted
Strip is secured to  each side of a Coupling on
the  fixed rod, and a second Coupling carried
on the end of the sliding shaft is fitted with
two Set Screws, which pass through the
slots in the Strips.

(266) Clock Escapement
(A. Sheppard, Brighton)

The escapement mechanism
Fig. 266 is particularly suitable
small models such as mantel clocks,
driving spindle of the Motor
carries a 2|*  Gear engaging a
Pinion on a secondary shaft,
which carries the two Ratchet
Wheels 1 mounted with their
Bosses butted together. A short
Rod journalled above the
secondary shaft carries two
Pawls 2 and 3, and a Coupling
on the other end of the Rod
holds a 2* Rod hanging per-
pendicularly. On the lower
end of this Rod a second
Coupling is mounted at right -
angles, and fitted with two
1" Rods in the end trans-
verse holes. The latter Rods
engage Collars secured on the
pendulum, which is suspended
by means of a Pendulum Connection
held in Strip Couplings.

The Pawls should be carefully adjusted

so that it is not possible for them both to be
clear of the Ratchets at the same time, as
this would allow the Wheels to  rotate freely.
The Ratchet Wheels rotate in a clockwise

direction so that the Pawl 3,
when in engagement, prevents
rotation of the secondary shaft.
As the Pendulum swings over,
this Pawl is released and the
part 2 engages its respective
Ratchet. I n  this case the
movement of the Wheel is not
stopped entirely and there is a
tendency for it to continue to
rotate, thus forcing the Pawl
out of engagement. This helps
the Pendulum to swing back
until the Pawl 3 again engages
its Ratchet. The positions of
the Pawls in respect of the
is important, and also the

shown in
for use in

The

Pendulum
positions of the teeth on the Ratchets
in relation to each other. The most
effective positions can be obtained after
experimenting.

Fig. 266

(267)  Remote Control for Gear-Box
(L. F.  Atkinson, Croydon)

There is much fascination to be derived
from controlling a model without touching
it by hand, but by operating a switchboard
some distance away. The realism of a
working model is increased enormously.
The Meccano Electric Motor may bestopped
and started from any distance merely by
operation of a switch completing the electric
circuit, and by means of the remote control
device shown in Fig. 267 it can be made to  go
through all its movements without being
touched. The device is intended for
operating a two-speed gear-box from a
distance, and in a model with several move-
ments it will be necessary to  lit a controller
for each movement. In a model Crane, for
instance, hoisting, luffing and slewing opera-
tions could be carried out at  will by opera-
ting the appropriate switches.

The two-speed gear-box shown in the
illustration is mounted between 2 | # x 2|"
Flat Plates and the Motor side plates. The
drive from the armature shaft of the Motor
is conveyed through Sprocket gearing to a
1 | "  Rod journalled between one of the
Motor side plates and a 2|*  x 2 |*  Flat Plate.
The Rod carries a

Pinion that is
constantly in mesh
with the Gear 1 on
a sliding Rod,
which carries also
a Pinion 2 and a

Pinion 3. A
Collar at  each end
limits its longi-
tudinal movement.
The final driven
shaft consists of a
further I j*  Rod
journalled co-axi-
al ly with the first
in the opposite
Motor side plate
and Flat Plate.
The Motor and
Flat Plates should
so that these two
alignment.

The selector consists of a Crank 6 the web
of which fits between the Gear 1 and
Pinion 2, being spaced from the Gear by
Washers. The boss of the Crank is fitted on

a sliding 4|* Rod the ends of which project
beyond the Plates and are inserted in the
solenoids 4 and 5. These are clamped in
position by 2 V Strips secured at  each end
to Double Brackets, and the lower Strips
carry Angle Brackets centering the solen-
oids. Careful placing is necessary to allow
free movement of the sliding Rod carrying
the selector 6.

The gear control switch is shown near the
Motor reversing switch for convenience, but
this can be taken to  any position and wired
up accordingly. A l "  Triangular Plate is
held on a Bolt 7 by two Nuts, and two
further Nuts hold it in position on the
Motor. Two 6BA Bolts 8 and 9 are insu-
lated from the Triangular Plates and form
studs for the contact arm made from a
Strip mounted on the Bolt 7, and held
against the heads of the 6BA Bolts by a

Compres -
~ sion Spring.

The Bolt 8 is
connected to
one wire of the
solenoid 4, the
remaining wire
of which goes
to one of the

Motor terminals.
The same terminal
is connected to  the
solenoid 5, which
is wired to the
Bolt 9. To con-
nect up, one of the

Accumulator wires
goes to the remaining
Motor terminal and the

other is " earthed ” by
connecting it to the frame.

With the lever as shown the
solenoid 5 is in series with the
Motor and causes the Crank 6 to
bring the Pinion 2 into mesh with
the 57-teeth Gear, at the same

time throwing the Pinion 3 out of engage-
ment with its respective Gear. When the
control lever is moved to the left to make
contact with the Bolt 8 the solenoid 4 is
energised, causing the Pinion 3 to  engage its
Gear Wheel. The Bobbins should not be
wound to full capacity.

Fig. 267

be
Rods are in proper

carefully placed

(268) A Meccano Yo-Yo
(J. H .  Axbey, Slough, and others)

Many readers are no doubt familiar with
the “ Yo-Yo," and those who have not yet
mastered the art of manipulating one will
obtain much enjoyment from the model
shown in Fig. 268. As will be seen, this
consists of two Artillery Wheels (part No.
19a) mounted on a 1 j* Rod with their bosses
outward. A piece of Cord about a yard long
is tied between the Wheels.

To operate the device the Cord is wound
up and the end held while the Wheels are
allowed to drop. In doing so the Cord
unwinds and causes the Wheels to rotate,
but after reaching the lower end of the Cord
their momentum causes the  Cord to  be wound
up again and the device begins to ascend.
With a little skill it can be made to  climb to
its original position.
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Planning Winter Programmes
During the  present month many clubs will commence the

activities of the first of the  winter sessions of 1932-3. and the
officials of those starting in October are now making plans in
order to be in a position to start well. Much depends upon the
careful consideration that  Leaders and
other officials give now to various possi-
bilities. The  first requirement is provision
for Meccano Model -building, the hobby
that brings members together ; and when
this part of the programme has been
settled a choice may be made of games,
additional hobbies and other  activities tha t
introduce a variety of interest. These
hobbies and recreations should be selected
in accordance with the wishes of members
themselves, of course, bu t  i t  is not advisable
to concentrate on one particular pursuit,
however popular this may at  first appear,
for a proportion of members may grow
tired of it,  and unless an  alternative in-
terest is quickly forthcoming, their
enthusiasm for club work in general may
be damped.

A regular programme should be or-
ganised at  the beginning of the  session,
and this should be adhered to except in
unforeseen circumstances. If members are
interested in different hobbies, alternative
programmes should be arranged as far a s
possible in order that  each may follow
his own bent.  In addition, i t  is a wise plan
to make the  programme more elastic by
leaving a few nights open. This practice
is followed regularly by one Leader, who
regularly delegates the  task of arranging
the programmes on  " Selection Nights,”
a s  they" are called, to  small groups of three
or  four members. These do  not reveal their
plans until the  night on which their pro-
grammes are to be followed, and their
“ dark hints ” of bright ideas worked out
in secret invariably arouse the greatest
curiosity and interest among members,
with the almost inevitable result tha t  there
is a splendid attendance when the great night comes round, and
members are eager to join in the programme arranged.

Friendly Persuasion in Recruit ing
The beginning of the winter session is an excellent time for a

recruiting campaign. This may  take one or more of many
forms, but  there is no doubt  that  the  best results follow the
efforts of members themselves to persuade their friends of the
advantages of association with the  Meccano club. Friendly
persuasion works wonders also in reviving the  interest of old
members who have not kept in touch with t he  club during the
summer, or whose attendance at  meetings have been irregular ;
and usually this is best exerted by the Leader himself in a quiet
chat  on the  club and its prospects. Such a ta lk  may end with a
cordial invitation to share in the good things arranged for the
coming session, but in many cases the  quiet  assumption that
membership is to be renewed is sufficient, and the boy- will feel
that  the Leader is genuinely interested in his welfare.

Mystery Rambles and  Treasure Hunts
1 have been greatly interested to note how quickly Meccano

clubs have followed the  prevailing fashion of arranging mystery
excursions. These usually have taken the  form of rambles care-
fully planned to cover new ground in order to maintain the

interest of members to the  end. An outing
of this kind can only be a success if the
novelty is kept  up  throughout the  pro-
gramme, for to be led along familiar and
well-trodden pathways is very disappoint-
ing to a boy' who has turned up  full of
eager interest to take part ,

f t  is not yet too late to  arrange a ramble
planned on these lines, for the weather
during September often is as favourable
as that of the summer months, and I
strongly recommend Leaders in search of
an  effective ending to the outdoor season
to arrange a “ mystery tour .”

An alternative to a ramble of this kind
as a wind up  to the summer programme
is a treasure hunt  of the novel type
introduced in the  Fulstow Junior  M.C.
The clues to  the whereabouts of a secreted
” hoard of money”  were written on the
back of a jig-saw puzzle, the parts of which
were hidden among the trees and bushes
in a large garden. No  steps for the  recovery
of the  treasure could be taken until every
portion of the puzzle had been found anil
fitted into its place, and members therefore
first searched for these. Then followed
the task of arranging these sections in
order to finish the clues. Each member
interpreted the  clues for himself and set
out to the place where he thought the
treasure was to be found, and the  first to
reach it retained i t  as his prize. Small
prizes were given to those who found the
greatest number of portions of the jig-saw
puzzle itself.

If it is thought desirable to increase the
difficulty of the  task set to members taking
part in a treasure hunt,  a series of clues
could be arranged, each of these directing

the  seekers to the next one. This plan is ideal when sufficient rime
is available, the  treasure being hidden near the starting point
and the clues leading members to i t  by  a circuitous route. If
care is taken to place the  clues in pleasant surroundings, the task
of hunting them down will be healthy’ as well as exciting for if
care is exercised in arranging it,  an  event of this kind may- be
made to combine the virtues of a ramble and a treasure hunt .

Proposed Clubs
Attempts are being made to establish Meccano Clubs in the

following places, and boys interested in becoming members
should communicate with the promoters whose names and
addresses are given below :—
DUTCH EAST INDIES— Jan  Stigter, Tjilendek 47, Buitenzorg.
SOUTH AFRICA—P.  K.  Wiener, Balcairn, Eden Road,  Claremont, C.P.
SOUTH ASHFORD—George Kirby, 5, E i ther  Road, Beaver.
TORQUAY— B. Simons, 12, Daison Cottages, Lymington Road,
WiNCANTON — Harry Carr, The Red Lion, Wincanton, Somerset.

□□□□□□□□□□□□□□□□□□□□□□□□□□□ana
□ g

Meccano Club Leaders
No. 60. Mr. C.  H .  Tuck

a

Mr. C. H. Tuck is Leader of the John O’Gaunt D
(Lancaster) M.C. This club was affiliated in L
January, 1930, and has made excellent progress D

Q under Mr. Tuck’s skilful leadership, in spite of
u many difficulties, the members being loyal and

enthusiastic. 5n
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

meccanoindex.co.uk



THE MECCANO MAGAZINE 703

St. Colombas (Sunderland) M.C. The club has been
reorganised, two teams known as the “ Blues ” and
the " Whites ’’ having been formed for competition
purposes. A special feature is made of building one
type of model with Outfits of different sizes, those
constructed showing interesting differences in scope.
Several rambles have been arranged, one in the
form of a “ Mystery Excursion ’’ arranged by the
Leader. Club roll ; 14. Secretary : D. Ferguson,
9, Edward Burdis St., Southwick, Sunderland.

Bridport Grammar School M.C. -Woodwork, Fret-
work and Stamp Collecting are being actively carried
on, and interest in Model-building is being stimulated
by means of Competitions. Books in the Library
are in great demand, and the Cycling section is
pursuing an interesting programme. Club roll : 23.
Secretary : R. Hyde, 6, Melville Sq., East Street,
Bridport, Dorset.

Mallow M.C. A special Social Evening was held to
celebrate the Anniversary of the club’s affiliation,
and this was followed by an
attractive Exhibition. At
ordinary meetings special nights
are devoted to Scientific Ex-
periments, in many of which
excellent use is made of
Meccano models. The Magazine
grows in popularity, the demand
from non-members being so
great that extra copies of
recent issues have had to be
printed. Club roll : 16.
Secretary: W. J .  Roche, 8,
Spa Walk, Mallow, Co. Cork.

Laindon {Essex) M.C. -One
of the most interesting evenings
so far arranged Consisted of a
Mock Broadcast Programme
relayed from the next room
by means of a wireless set and
loud speaker. Model -building
and timetable working on the
club’s Hornby Train layout
have been varied by Games
and Rambles, and Cycle runs
in the country have been
greatly enjoyed. The newly-
formed Stamp Collecting sec-
tion is very popular and as
a result a better-regulated
interest is being taken in this
hobby. Club roll : 11.
Secretary: J .  P. Tourle, “S t .
Ives," Leicester Road, Laindon,
Essex.

St. Saviour's (Raynes Park) M.C. Affiliation has
now been secured, lhe club meeting in the Church
hall, by kind permission of the Vicar, the Rev. M. L.
Couchman. A varied programme of Model-building.
Lectures and Outings has been arranged, and at
special meetings a talk and demonstration by Mr. R.
Morgan on "Lubrication," and a Lantern Lecture
on "London's Underground ’* have been given. Under
the guidance of Captain Gordon Brosvn the club
has visited the Houses of Parliament and the London
Museum, while great enthusiasm was aroused on the
occasion of the club's visit to the final rehearsal of the
R.A.F. Display a t  Hendon, held on the day before
the event itself. Club roll: 19. Secretary : R.
Woollcott, 33, Crossway, Kaynes Park, S.W.20.

King’s Lynn M.C.- A local troop of Boy Scouts
was entertained recently, and a special display was
made of models built by members, together with the
Ship Coaler on loan from Headquarters. Practical
Model- building tests are being organised, and badges
are to be awarded to members who pass these. The
chief summer recreation is Tennis, played on the
lawn kindly placed at the disposal of members by Mr.
I. J .  Thatcher, President of the club. Club roll : 25.
Secretary: G. D. V. Dey, 11, Railway Road, King’s
Lynn.

Fallowfield Baptist Life Boys’ M.C.— A successful
start has been made, the first efforts of members being
devoted to the construction of models for a Handicrafts
Exhibition held at Weaste. These attracted great
interest, a large model of the Forth Bridge shown in
connection with a Hornby Railway layout being
particularly admired. During the summer model
bridge-building operations out of doors have been
undertaken, members being keen to overcome diffi-
culties similar to those experienced in large scale
bridge- building work. Models of ships also have been
constructed for use in illustrating a lecture to be given
by the secretary. Club roll : 30. Sirntfdtry : 11.
Nelson, Lightbown, 9, Albion Road, Fallowfield,
Manchester.

Welcome (Woolwich) MX. -The indoor programme
includes Model-building Evenings, Talks bv members
and First Aid demonstrations bv the Leader, Mr.
J .  Martin. Members are. keenly interested in Model
building and many of them attend the dub room
on two or three nights each week. Cricket is another
popular activity and other outdoor sports also are
being arranged. Club roll : IS. Secretary - F. J .  E .
Broomfield, 15, Lower Pcliipar Road. Woolwich
London, S.E.18.

AUSTRALIA
Melbourne MX. — lhe Exhibition held in conjunction

with the Melbourne Branch of the H.R.C. was a
wonderful success, the attendance exceeding 1,000,
and the proceeds amounting to nearly £18. ' lhe
models on view included a Ship Coaler, a Marine
Engine, a Motor Chassis controlled from a distance
through a length of flex, and a large range of Aero-
planes, Motor Cars> Tramcars, Cranes and Boats,

all made by members, together
with super models kindiv lent
by E.  G. Page fit Co., Svdncv,
and II. Small Pty. ‘ Ltd.,
Melbourne. Other interesting
events have included visits to
the printing and publishing
office of "The Age,” and to a
local Hobbies’ Exhibition.
Several Model-building Com-
petitions have been held,
while the secretarv and
treasurer contributed talks on
recent visits to Sydney, where
the treasurer was present
at the opening of the Sydney
Harbour Bridge. Club roll";
48. Secretary : L. Ison, 8,
Hayes St., Northcote, N.16,
Victoria.

Sydney MX. -Members were
greatly interested in a Meccano
model of a V\*ool Scouring
machine exhibited by Mr. A.
Lord, President of the club.
A Lecture on "Kailwav Sig-
nalling ” was given bv Mr.
H. H. Matthews, and in-
teresting visits have been paid
to a model town constructed
and exhibited by Sir G. Julius,
and to the Eveloigh Loco
motive Sheds. Members have
been active in general Model-
building and a series of

interesting contests has been keenly contested. Club
roll : 25. Secretary .- W. J .  T.  Watson, 595, Parra-
matta Rd., Leichhardt, N.S.W.

GERMANY
Berlin M.C.— A new club room has been secured and

pul in good order by members. Model-building con-
tinues to be the chief activity, and table tennis and
chess also are played. A visit to a Museum of Trans-
port was exceptionally interesting, and several topics for
Debates were noted. Club Roll : 13. Secretary.* H.
Kobrak, Alt Moabit 83c, Berlin.

NEW ZEALAND
Hawera MX.— Members continue to show great

enthusiasm in Model- building Contests, and special
Simplicity Competitions have been arranged in
addition to the regular Contest organised monthly.
Models built by members, including one of the Sydney
Harbour Bridge, were displayed a t  a local Flower
Show, where they attracted much interested comment.
Talks have been given by Mr, A, H. Larkman.
President of the clubr on "The Force of Gravity"
and by Mr. S. Phillips, Leader, on “BT’Wtwg ” ; while
members have contributed short talks on the "Cierva
Autogiro," "Canadian Locomotives " and other topics.
Club roll : 15. Secretary : B. Cox, Ta white Road,
Hawera, N.Z.

SOUTH AFRICA
Berea MX.— This club has made excellent progress

and has now been affiliated. Al a special inter-dub
meeting, models built by members of the Berea and
Yeovil clubs were judged by Mr, Sykes, leader of
the Malvern M.C., and Mr. Simpkins, a representative
of Mr. A. E. Harris. The competition was keen,
Yeovil M.C. leading by a fraction of a point. A
Microscope Evening has been held, a member bringing
his instrument to the club room and showing a number
of interesting slides. Club roll : 14. Leader : Mr.
J .  Epstein, 22, Abel Rd., Johannesburg.

Our photograph shows members of the Greenock Academy MX. at the summit of Ben Arthur, locally
known as the “Cobbler ’’ Mountain. The 45 boys and three masters who climbed to the top from Arrochar
were well rewarded by lhe magnificent view. This club was affiliated in March 1926, and its members

are very keen and active.

Fuistow Junior M.C. - The club’s third birthday was
celebrated by a Social Evening a t  which games were
played. Bagatelle matches against a team organised
by Mr. E. H. Foat, the Schoolmaster, have been
played in the club room and a t  the school, small
prizes being awarded to the winners and the games
being followed by refreshments and singing. Cricket,
Cross-country Walking and Midget Golf on the lawn
of Mr. W. R. Phillips, Leader of the club, are the
chief summer activities. Club roll : 15. Secretary:
J .  C. Phillips, P.O. Fuistow, Lincs.

Entwelve (London! MX. —Members meet regularly
for Games and to make arrangements for visits to the
open-air baths a t  Finchley, Rambles and other summer
activities. The Stamp Section continues to thrive and
its activities have greatly increased members’ interest
in this hobby. Club roll: 16. Secretary : A. F.
Bailey, “ Lenabo," Friern Park, N. Finchley, N.12.

Gourock High School M.C.— A Model-building Con
test in which members were required to submit models

of Locomotive Coaling Plants led to the production
of many models of excellent design and construction.
Papers on various subjects of engineering interest
have been contributed by members, and a feature
that was greatly enjoyed a t  one meeting was the
reading by Mr. A. M. Nisbet, Leader of the club,
of extracts from Kipling’s book, "The Day's Work.”
Club roll : 9. Secretary : W. Brown, 2, Grenville
Rd., Gourock.

King’s School {Peterborough] M.C. -ModeI-building
Evenings have included an Aeroplane Night, when
Meccano Aeroplane Constructor parts were put
to good use ; a Warfare Night, on which models of
ancient and modern weapons were built, and Simplicity
Nights. Special prizes were given by Mrs. Shearcroft,
wife of the President of the club, and these have
excited keen rivalry among members. Other interest-
ing evenings have been devoted to Hornby Train
operations. Club roll: 32. Secretary : R. A.
Hughes, 186, Lincoln Road, Peterborough.

Forfar MX.— Excellent progress is being made.
The standard of Model- building in the competitions
arranged regularly is high, notable efforts including an
excellent Submarine, a model of the " Bluebird ” and a
Steam Tug. The club works in association with the
clubs a t  layport and Dundee, and special attention
is given to Swimming, Tennis and Golf, matches
between the clubs being arranged regularly. Club roll :
23. Sifcrriory : J .  Barrett, 8, Little Causeway, Forfar.

St. Edmundsbury MX.— Recent social events have
yielded the sum of £9 3 0, and after deducting ex-
penses, a Gramophone and a Meccano Aeroplane
Constructor Outfit were bought. The local Gas and
Electricity Works and a Printing Works have been
visited, and a special Lecture has been given on
".Motor Car Construction,” this being illustrated by
means of the Meccano Motor Chassis on loan from
Headquarters. J he secretary will be pleased to hear
from any boy washing to join the club. Club roll :
22. Secretary : H. J .  Minns, 35, Out Risbygaie,
Bury St. Edmunds.
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HORNBY  ROLLING STOCKHORNBY SERIES GAUGE 0

PETROL TANK
WAGON ” B.P.”
Finished in vellow.

Price 2/6

| Hornby Rolling Stock includes almost every type
= in use on the big railways, and a selection of the
I splendid range available is illustrated on this page.
= The various items are modelled on realistic lines,
= strongly built and beautifully enamelled.
= Ask your dealer to show you the full range of
= Hornby Rolling Stock.

~UIHIJ«IIII1 11111111111*1

OIL TANK WAGON
“MOBILOIL ”

Finished in battleship
grey. Price 2/6

PETROL TANK
WAGON " SHELL”

Finished in red.
Price 2/6

OIL TANK WAGON
" CASTROL”

An attractive model.
Enamelled green with letter-
ing in red. Price 2/6

•BREAKDOWN VAN AND CRANE
Beautifully coloured in brown and blue, with
opening doors. Suitable for 2-ft. radius rails
only. Price 6/3

FIBRE WAGON
This is an interesting
model of a type of wagon
used in France and other

European countries.
Price 1 /9

MEAT VAN
This is a very realistic
model. Available lettered
L.M.S. only Price 2/6

BRAKE VAN French Type)
Lettered 11 Nord.” Beauti-
fully finished in colours.
Opening doors. Price 4 / -

BANANA VAN
An attractive model,
finished in yellow and
green. Price 3/-

Similar to Hornby Wagon
No.1, but fitted with centre
tarpaulin supporting rail.

Price 2/3

WINE WAGON, SINGLE
BARREL

An interesting model of the
single-barrel type of wine
wagon used in France.
Finished in red and green.

Price 4/-

MITROPA COACH No. 3
Lettered 11 Mitropa,” with either “ Speisewagen "
or *’ Schlafwagen " in gold. Beautifully finished
in red enamel with white roof. Price 15/6

BARREL WAGON
This is another interesting
model of a type of wagon
used in France and other

European countries.

COVERED WAGON
(French Type)

This wagon is fitted
with frame and sheet.
French type lettered
" Nord." Price 3/-

M1LK TRAFFIC VAN No. 1
Fitted with sliding doors.
Complete with milk cans.

Price 3/- GAS CYLINDER WAGON
Finished in red, lettered
gold. Price 2/6

No. 2 SALOON COACH
Realistic in design and beautifully finished.
Two types are available: L.M.S. (as illustrated)
enamelled maroon, and L.N.E.R. enamelled
brown. Suitable for 2-ft. radius rails onlv.

Price 11/6

HORNBY No. 2 SPECIAL PULLMAN COACH
As supplied with No. 2 Special and No. 3 Pull-
man Train Sets. This splendid coach is perfect in
detail and finish. Suitable for 2-ft. radius rails
only. Price 15/-

SIDE TIPPING WAGON
Excellent design and
finish. Lettered *' Robert
Hudson Ltd,” Price 2/6

ROTARY TIPPING WAGON
Finished in blue and vellow.

Price 3/-

•REFR1GERATOR VAN
Beautifully enamelled.
Fitted with opening doors.

Price 3/-

CHOCOLATE VAN
“CADBURY’S ”

This new van is beautifully
enamelled in blue with
orange roof. Price 3/-

TIMBER WAGON No. 1
Beautifully enamelled in
yellow and red. Price 1/9

SNOW PLOUGH
With revolving plough
driven from front axle.

Price 5/6

LUMBER WAGON No. 1
Fitted with bolsters and
stanchions for log trans-
port, Price 2/-

•GUNPOWDER VAN
Finished in red. With
opening doors. Price 3/-

CRANE TRUCK
Finished in brown and
blue. Price 3/6

•HOPPER WAGON
Mechanically unloaded.

Finished in green. Price 3/6
TROLLEY WAGON

Finished in brown and blue. Suitable for 2-ft.
radius rails only. Price 4/6

MILK TANK WAGON
‘UNITED DAIRIES"
A very realistic model,
finished in blue and
white. Price 6/-

•CATTLE TRUCK
No. 1

Fitted with sliding doors,
Very realistic design.

Price 3/-

MITROPA COACH No. 0
Finished in red with white
roof. lettered “ Mitropa,”
with either " Speisewagen ”
or “ Schlafwageu ” in gold.

Price 1 /6

TIMBER WAGON No. 2
Beautifully enamelled in green and red. Suit-
able for 2-ft. radius rails only. Price 3/6

B1TUMEN TANK
WAGON " COLAS ”

Finished in blue.
Price 5/3

COAL WAGON
This is similar to Hornby
Wagon No. 1. It is fitted
with embossed representa-
tion of coal. Price 2/3

LUMBER WAGON No. 2
Fitted with bolsters and stanchions for log
transport. Suitable for 2-ft. radius rails only.

Price 4 / -
•//;  L..U.S., L.N.E.K., GIF. or S./f. fetter mg.

MILK TRAFFIC VAN
No. 0

An attractive model.
Available lettered G.W.
only. Price 2/6

F1SH VAN
This is a distinctive
model. Available let-

tered N.E. only.
Price 2/6

SECCOTINE VAN
Beautifully finished in blue.

With opening doors.
Price 3/-

Manufactured by MECCANO LIMITED, BINNS ROAD, OLD SWAN, LIVERPOOL
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NEWS® fei
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BRANCHES
WEST DULWICH AND HERNE HlLL .  —

A regular feature at meetings is a Com-
petition designed to increase members*
knowledge of railway matters. An in-
structive visit has been paid to the London
Bridge Power Signal Box, where members
were interested in some plans of track
circuiting. Secretary: John Nunn, 70,
Herne Hill, London, S.E.24.

SOUTH WiGSTON. -  Interest continues to
grow and there was a splendid attendance
when a visit was paid to the local L.N.E.R.
sheds. There the workshops were inspected

and afterwards the party
rode round the sidings
on three engines, one
of which was 4-6-0
No. 6164, " Earl Beatty "
which has just arrived
from London. Secretary:
H. H.  S. Mansfield, 35,
Westminster Road,
Stoneygate, Leicester.

AUSTRALIA
SOUTH KOUARAH.  — A

room has been obtained
in which a permanent
layout may be con-
structed, and members
have been busily engaged
in making trestles and
other necessary work.
Great enthusiasm pre-
vails at the prospect of
being able to recommence
track meetings, and an
interesting programme
is being arranged for
the  coming session.
Secretary : H. M. Walsh,
" Bringa,” 220, Princes

Highway, Kogarah, Sydney.

Further  Branches in  Course of
Formation

The following new Branches of the
Hornby Railway Company are at present
in process of formation and any boys
who are interested and desirous of linking
up with this unique organisation should
communicate with the promoters, whose
names and addresses are given here.
All owners of Hornby trains or accessories
are eligible for membership and the
various secretaries will be pleased to
extend a warm welcome to ail who send
in their applications :—
BAKEWELL  — J .  D .  Broadbent,  Bank  House,

The  Square.
BROMLEY— D. Sexton, 41, Gundulph Road,

Bromley.
HiLLiNGDON— B.  Kidd, '* Stockham,”

Hartington Road, Hillingdon, Middx.
NEW ZEALAND— G. S. Davies, 17, Tolcarne

Avenue, Maori Hill, Dunedin, South
Island.

Branch Notes
PA  NN AL ASH COLLEGE (HARROGATE) .—

The layout has been electrified, the central
station now having four tracks. Realistic
gradients have been constructed and
scenery planned, while ballasting is
complete. A large bridge carrying two
tracks is being re-designed for mechanical
operation, while further sidings are to be
added in order to enlarge the scope for
goods train working. The Art section of
the College has kindly undertaken to
paint the scenery built
by  members from wood
and concrete. Secretary :
P .  D. Beckett, Pannal
Ash College, Harrogate.

PLYMOUTH.  — A
different track is laid
down for each meeting
in order to provide
variety in timetable
passenger and goods
working. A shunting
competition has been
held, points being award-
ed to the competitors
who solved a special
shunting problem in the
least number of move-
ments. Visits have been
paid by sections of the
club to the Laira Engine
Depot of the G.W.R.,
those present on one
occasion inspecting a

King ” locomotive
from below, and visiting
the cabs of six other
engines. Colour-light
signalling is being in-
stalled on the Branch track. Secretary :
S. Brenton, 53, Ford Hill, Stoke, Devon port.

E.AGLEHURST (PALMERS GREEN) .----The
track has been completely relaid and
extended, a new table having kindly been
presented by a friend of the Branch.
The track is now 56 ft. in length. Cycle
Runs and Cricket Matches have been the
chief activities during the summer months,
but organised track meetings are to
recommence this month and new members
will be heartily welcomed. Secretary ;
H.  Hossent, 86, North Circular Road,
Weir Hall Estate, N.I 8.

ST. AGNES CHURCH (HovE).—The last
indoor meeting took the form of a Games
Evening to which the members of the St.
Andrew's Boys' Club were invited. After
1 able Tennis, Quoits and other games, all
enjoyed refreshments kindly provided by
Mr. J .  Crighton, Chairman of the branch.
A cycling club has been formed and many
interesting runs have been enjoyed.
Cricket and other summer activities are
also being followed . Secretary : R .  Jenkins,
8, Frith Road, Hove.

A group of members of the West Dulwich and Herne Hill Branch, No. 194. Chairman, Mr. E. P. Fisher :
Secretary, J.  Nunn. The Branch was incorporated in August, 1931, and members are divided into two
sections known as “ Pacifies " and 44 Baltics ’’ respectively. Our photograph was taken during a visit

to the London Bridge Signal Box.

SAFFRON LANE (LEICESTER) .— A con-
tinuous track has been laid down and a
timetable of operations lasting 30 minutes
has been planned and successfully carried
out, only one train being late on scheduled
time. Tests for speed and power also
have been made with the locomotives
available, and plans for introducing electric
express trains have been discussed. Secre-
tary : J .  Goodman, 128, Saffron Lane,
Leicester.

CANNOCK HousE SCHOOL.—Excellent
progress is being made, an attractive

programme including visits to the Rotunda
Museum at Woolwich, and to the exhi-
bition of a film on "South  Africa." A
permanent layout consisting of two main
lines with sidings and stations, a goods
yard and an engine shed has been built
up, the rails being screwed to boards in
order to give first-class running. The
Cannock House School magazine regularly
includes full reports of Branch activities
and recently published an excellent
article by Mr. F. P .  Montagu, Chairman
of the Branch, on the ideals of the H.R.C.
movement. Secretary : D. Wynbergen,
Cannock House School, Eltham, Kent.

LORDSHIP LANE SCHOOL (LONDON) .----
The very successful track meetings have
been varied by a visit to King’s Cross,
where members saw three " Pacifies ”
coupled together backing into the station
and then visited the Locomotive Sheds,
where they were photographed in front
of 4-6-2 No. 4476, ” Royal Lancer."
Many new members have been enrolled.
Secretary : R. Carrington, 49, Russell
Avenue, Noel Park, N.22.
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XLVIL—THE OPERATION OF FRENCH LAYOUTS

I N the June "il/.Af.” we described a scheme for operat-
ing a miniature railway system on which Anglo-
French traffic was carried, the Channel Tunnel being

supposed to  be in existence in order to  afford a connection
between England and the Continent. Although this
tunnel was first proposed many years ago and has
received considerable attention at various periods, its
construction has never taken place, and does not now
appear likely
to do so. How-
ever, the article
in question
p roved  ex -
tremely popu-
1 a r among
reade r s  i n
general, especi-
ally H.R.C.
member, so
that ,  we think
they will wel-
come the con-
sideration of
the various
ques t i ons
that affect a
l ayou t
a r r anged  to
represent a rail-
way on the
other side of
the Channel,
possibly laid out as a development of the Channel
Tunnel scheme.

Many boys are owners of the well-known Hornby
" Riviera Blue " Train Set, either clockwork or electric,
and this may well form the nucleus of a collection of
French type stock. The train is a splendid reproduction
in miniature of the luxurious express that  was in-
augurated nearly 10 years ago as the “ Train Bleu,”
and which runs from Calais through to Nice and Vin-
timille on the Riviera. I t  is particularly interesting in
that the coaches were built in England to the order
of the International Sleeping Car Company. The train
is run over the Nord system from Calais to Paris, and at
La Chapelle in the precincts of the city it  passes to
what is known as the Ceinture or Circular Railway.
By means of this line it  skirts the city and reaches the
P.L.M. system at their Gare de Lyon, so continuing its
journey southward. This course is also taken by other
trains, such as the " Rome Express,” that run through
from North to South. This therefore is a point of

working that  should not be missed by those whose layouts
are sufficiently extensive to allow a portion, at  all events,
of the Ceinture to be included.

There are both dining cars and sleeping cars in the Set,
one of each being included ; and a considerable improve-
ment has been effected recently in providing them
with the pattern of bogies with Mansell Wheels that are
used for the Hornby No. 2 Special Pullman Coaches.

The appearance
of a miniature
" Blue Train ”
is extremely
smart, the gold
lining and let-
tering on the
da rk  b lue
coaches being
p a r t i c u -
larly effective,
while the roofs
are painted an
a t t r ac t i ve
shade  o f
cream.

The loco-
motive pro-
vided will no
doub t  be
familiar to
most readers
and in its

„ general outline
and characteristics is representative of up-to-date French
practice. The large outside cylinders, the smoke-box
front, the Belpaire pattern of fire-box, and the boiler
fittings all combine to give a fine impression of a Con-
tinental express engine. The tender, too, is of the large
double-bogie pattern developed on the Nord system owing
to the lack of water troughs between Calais and Paris.
An interesting addition to the front end of the engine
will be the smoke deflectors as shown in the illustrations
on this and the next page. These are made of thin card,
as described in the May Painted black and
picked out with white, if the ability of the owner permits,
they look smart and have the effect of making the engine
look very important. I t  wall be realised, therefore,
that a miniature " Blue Train “ is extremely effective
when assembled, and if its working in actual practice is
reproduced the result will be of considerable interest.

As remarked previously the train is run round the
outskirts of Paris, much in the same way as the well-
known L.M.S.R. *' Sunny South Express ” passes from

An effective station layout on a miniature French system. The train shown represents the Nord *• Golden Arrow," and thelocomotives in this and the other illustrations have been fitted with the characteristic smoke deflectors suggested in this article.
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that system over the West London and West London
Extension railways to the Southern line, and so com-
pletes its journey. The working of this train in miniature
was referred to recently in these pages, and there is no
reason why the running of the " Blue Train ” should not
be equally fascinating. While passing over the Ceinture
an engine belonging to that line replaces the Nord

Pacific,” and for this purpose a Hornby No. 1 Special
Tank will
be the most
a p p r o p r i-
ate engine ;
t hough
some-
times a Nord
or P.L.M.
engine is
used, so that
we  may
occas ion -
ally allow
our Nord
4-4-2 to
work the
t r a in
throughout.
We  may
obtain the
impress ion
that it is a
fresh engine, however, by detaching i t  from the train
at the point where engine-changing is normally carried
out, and after it has run to the Water Tank or Shed it
may be allowed to back on to the train again. I t  will
be remembered that this scheme was made use of in
the operation of the miniature “ Midland ” system
described in the "ALA/.” last April, when *' engine-
changing ” at Derby was carried out in this manner.
Fo r  t he
"Blue
Train,” how-
ever, we
shall require
to  carry out
this opera-
tion twice,
as a P.L.M.
express loco-
mo t ive
takes charge
w hen  the
train gains
that system
after tra-
versing the
Ceinture.

As a rule
i t  will not
be possible
to imitate two such large main line systems as the Nord
and the P.L.M., but  owners of continuous layouts may
use the same track to  represent these two railways in
succession, the Ceinture being a loop line hidden from
the rest of the track by Tunnels and Cuttings. An
interesting point regarding the Ceinture is that a section
of it  that is used by the Ceinture Company for freight
trains only has been taken over by the Etat system,
and a service of electric trains is run over it. Therefore
we may find employment also for a Hornby Metropolitan

Train Set, in order to represent this service in miniature.
Returning to the Nord system again, especially as our

chief locomotive represents that company, another
well-known express that we can run is the " Golden
Arrow,'' This was particularly referred to  when dealing
with the Channel Tunnel scheme, but it will be of
advantage to recall that it  is made up of Pullman cars
that are run from Calais Maritime to  the Gare du Nord in

Paris. Its
c o m p o s i -
tionin minia-
ture there-
fore requires
Hornby No.
2 or No. 2
Spec i a l
Pu l lmans ,
which make
up into a
very fine
look ing
train. Where
the line is
arranged to
r ep re sen t
ac tua l
present - day
con  ditions,
it will be
neces sa ry ,

both where this and the “Blue  Tra in”  are run, to
arrange a quayside at Calais so that the marine element
can be represented in a satisfactory manner. If a
miniature steamer is not available, or there is no space
for it, one may be painted or drawn on a piece of back-
ground scenery displaying the seaward view.

As regards freight traffic generally there are several
points of interest. Quite a satisfactory range of French

type rolling
s tock  i s
ava i l ab l e ,
and  i f
t h rough
working via
the Channel
Tunnel is
a s sumed ,
Eng l i sh
vehicles of
all descrip-
tions may be
used in addi-
tion. Some
of  t he
French
wagons are
similar to
the English
types, and

others exhibit marked differences. Thus the Open
Wagons are practically identical, except that the
French pattern has a small cabin at one end with steps
leading up to it. This in actual practice is for the
accommodation of brakesmen riding on the train,
and gives the vehicles a distinctive appearance. The
elevated position of this enables the brakesmen to
observe the running of the train quite easily. A curious
piece of rolling stock is the Covered Wagon which is not,
as might at first be supposed, (Continued on page 729)

A French freight train hauled by a Hornby No. 3 “ Riviera ” Locomotive. The typical rolling stock enables a representative train
to be made up, and its appearance is very realistic.

An unusual view showing the well-known Hornby "Riviera ” Blue Train approaching a station. The features of the original
locomotive and vehicles are well reproduced.
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== HORNBY ACCESSORIES GAUGE 0
The range of Hornby Accessories, already comprehensive,

has now been increased by the addition of a number of
splendid new items. A selection of these is illustrated and
described below. If you are a Hornby enthusiast you will
appreciate at once the extent to which the new Tunnels,
Cuttings, etc., will enhance the realism and effectiveness
of your Hornby railway layout.

Ask your dealer to show you these new goods.
MECCANO LTD., OLD SWAN, LIVERPOOLBRAKE AND REVERSE RAIL

(HORIZONTAL TYPE)
This special rail is designed on an entirely
new principle. It has independent
catches for reversing or stopping the
train. These are operated quite simply by
means of one control lever. T *

POSTER
BOARDS t o
carry Hornby Miniature Posters. Provided
with lugs for attachment to paled fencing,
etc. Packet of 6 (3 large, 3 small), Price 6d.
POSTERS IN MINIATURE are repro
ductions of familiar national advertisements.
They are intended to be pasted on the
Station Hoai dings or the Poster Boards
described above, and are beautifully printed
in full colours. Packet of 51 ... Price 6d.

Station Hoarding
nufiiiiniiiiHiiiiniiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiMiiiiiiiiiiiiiiiiuiiiiuniiiiiiiiiujiiHiiiiimniiniiiiii;

Price 1/6

TUNNEL No. 5
(LEFT-HAND, CURVED)

(as illustrated)
This tunnel is in the form of a small
hili, through which the track runs
obliquely. For 2 ft. radius tracks.
Base measurement : 15} in. X
14} in. Length of track 17} in.

Price 7/6
TUNNEL No. 6

(RIGHT-HAND, CURVED)
Similar to No. 5 Tunnel, but with
track in the reverse position. For
2 ft. radius tracks only. Base

measurement *
Length of track

TUNNEL No 3. (Curved)
Length 13 in. Price 4 /6
TUNNEL No. 4 (Curved)

(as illustrated)
Length 20 in. For 2 ft. radius
tracks only. Price 5 /6

TUNNEL No. 0 (Straight)
Length 6 in., width 6} in.

Price 1 /6
TUNNEL No. 1 (Straight)
Length 7 11/16 in. Width

6} in. (as illustrated).
Price 2/-

TUNNEL No. 2 (Straight)
Length 15} in. Width
91 in. Price 4/-

T wo No. 1 and
one No.  2 Cuttings

are illustrated here.
(END SECTION/

(Illustrated)
Base measurement: Length 7 11/16 in., width
6 in. Price, per pair 3/-
CUTTING No. 2 (CENTRE SECTION, STRAIGHT)

(Illustrated)
The addition of these centre sections enables a
Hornby Railway cutting to be extended to any
length. They are intended to be used in con-
junction with the End Sections (Cutting No. 1),

between which they are fitted.
Base measurement: Length 10} in., width 6 in.

Price 2/-
CUTT1NG No. 3 (CENTRE SECTION, CURVED)
This is used for curved tracks in the same manner
as the straight centre section, described above, is
used for straight tracks. I t  is suitable for both
1 ft. and 2 ft. radius tracks. Price 2/-

CUTTING No. 1

15} in. X 14} in.
1 71 in. Price 7/6

MODELLED MINIATURES No. 13
HALL’S DISTEMPER

ADVERTISEMENT
This miniature of a well-known line-
side advertisement is intended to be
placed in the fields adjoining the
railway track. Price 1/ -

MODELLED MINIATURES No. 1
STATION STAFF

These splendid models, which
are beautifully enamelled in
colours, add
realism to
Platforms.

the final touch of
Hornby Station

Price 2/- per set

MODELLED MINIATURES No. 21 .  TRAIN SET
This new miniature train set is a very attractive model. I t  includes die-
cast Locomotive, Wagon, Crane Truck, Lumber Wagon and “ Shell ”
Petrol Tank Wagon. ” "

TRAIN NAME BOARDS
These name boards are for No. 2 Pullman

Coaches and add greatly to the realistic
appearance of the coaches. Details are
as follows : —

No. 1
2
3
4
5
6
7
8
9

10
Aberdeen.

No, 11 London (Euston) and Liverpool
(Lime Street).
12 London (Euston) and Glasgow

(Central).
13 Victoria and Dover.
14 Waterloo, Salisbury and Exeter.
15 Paddington, Exeter and Plymouth.
16 Paddington and Bristol.

MODELLED MINIATURES No. 4
ENGINEERING STAFF

This set comprises six figures representing
Electrician, two Fitters, Storekeeper,
Greaser

MODELLED MINIATURES No. 5
TRAIN AND HOTEL STAFF

Five figures are included in this set, including
Pullman Car Conductor, two Pullman Car

Waiters and two Hotel Porters.
Price 2/- per set.

Price 2 /9

The Flying Scotsman.
The Scarborough Flier.
The Royal Scot.
The Merseyside Express.
The Golden Arrow.
The Bournemouth Belle.
Cornish Riviera Express.
Torbay Limited Express.
King’s Cross, York and Edinburgh.
King's Cross, Edinburgh and

No.
No.
No.

and Engine Room Attendant.
Price 2/- per set.

No.
No.
No.
No.
No.

No.
LAMP

STANDARD
No. 2

(Double)
Price 4 /6

No.
ENGINE SHED No. 1

This Shed will accommodate Locomotives of the
M Series, No. 0 and No. 1 tvpes. Price 15/ -

ENGINE SHED No. 2
(as illustrated)

This Shed will accommodate any of the Hornby
Locomotives and Tenders. Price 22/6

The following Hornby Accessories will in future be

No.
No. . .

Price per packet of four of a kind, 4d.
CLIPS FOR TRAIN NAME BOARDS

These clips are for use with coaches that are
not fitted with brackets to take the Name
Boards. There are two types: No. 2S, for
No. 2 Special Pullman and No. 2 Special
Pullman Composite Coaches ; and No. 2, for
No. 2 Pullman and No. 2 Saloon Coaches.
Price per packet of twelve, 1/- (either kind).

FENCE
This is the . . .
provided with four detachable miniature

trees fixed in special sockets.
Price, per pair 2/6

HORNBY ACCESSORIES FITTED FOR ELECTRIC LIGHTING. J
These items are additional to the ordinary range.

Junction Signal E
Signal Gantry E
Level Crossing No. E1E, Electrical
Level Crossing No. E2E, Electrical
Buffer Stops No. IE
Buffer Stops No. 2E
Water Tank E .. .

WITH FOUR TREES
well-known Paled Fence,

available suitably wired and fitted for electric lighting.
Engine Shed No. E1E, Electrical
Engine Shed No. E2E, Electrical
Station No. 2E ...
Island Platform E
Goods Platform E
Signal Cabin No. 2E
Signal No. 2E
Double Arm Signal No. 2E

Price 18/6
26/-
12 /6

9/-
15/-

5/6
4 /6
6/6

Price 10/-
„ 18/-
».. 11/-
» 2/-
„ 7/-
. ,  10/-

In order to facilitate the electrical connection of the above range of accessories, we have introduced a series of
flexible leads, fitted with plugs at  one end and sockets that fit the accessories at the other. These leads are available
in 3 lengths: —9 in., 18 in., and 36 in. —prices—1/4 ,  1/5, 1 /6  respectively.

We have also introduced a special Distribution Box to enable two or more accessories to be lighted simultaneously.
This appliance is fitted with a pair of plugs, for connection to the transformer or accumulator, and also with five pairs
of sockets to accommodate the flexible leads described above. Price of Distribution Box 2/6.

STATION
HOARDING

This  is a realistic

suitable for the
s t a t i on  plat*
form. Price 8d.

Cutting No. 4
CUTTING No. 4 (STRAIGHT)

This is a double cutting, mounted
on a base over which the railway

track is laid.
Base measurement: Length 15g in.,
width 15 in. Price 6/-

MODELLED MINIATURES No. 3
PASSENGERS

This set contains figures as illustrated,
representing various types of railway
passengers. Price 2/- per set.
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Suggested Hornby Train Improvements
WATER TANKS AND THEIR USES

An important matter in connection with the daily
running of every steam locomotive is the replenishment
of the water supply so as to enable the rostered work
to be performed without any delay owing to the tanks
or the tender running short. Provision is therefore
made a t  the sheds and stations for engines to take
water while standing, and considerable use is also made
of troughs placed between the rails so that by means
of a suitable scoop a supply may be taken upon the run.
At the sheds storage tanks or stand-pipes, or both,
may be used. In goods yards the tank
pattern is more often seen, but in stations,
where the column may be mounted on the
platform, the stand-pipe or water “ crane ”
is usually employed.

For miniature purposes the tank is the
more effective pattern, and an excellent
example is included in the Hornby Series.
In order to make it generally suitable,
the type selected is that of a large circular
tank mounted on a massive column, instead
of the rectangular tank supported by brick-
work that is often seen. The tank itself
is mounted on a tapered column as in actual
practice. A tube of flexible rubber rep-
resents the leather " bag ” used intheoriginal
to conduct the water to the filler of the
locomotive. A spring-controlled valve
operated by a lever and chain is provided,
and a final realistic touch is given by the
inspection ladder leading up to the tank,
and the drain cup that accommodates the
loose end of the tube when this is not in use.

The colouring of this accessory is attrac-
tive, the yellow used on the tank being
reminiscent of the practice of the L.M.S.R.,
following the former Midland. The idea
of this is to enable the tanks and columns
to be easily sighted by enginemen, and w hen
freshly put on it looks quite smart.

The placing of these accessories on a
layout is most important. An obvious
situation is by the engine shed, and one
should be found in a goods or marshalling yard that
handles much traffic and so necessitates the employ-
ment of a shunting engine more or less constantly.
They should also be placed at certain stations— the
more important ones at all events, where the engine
shed may not be situated very close —and on the line
set aside for locomotives at any junction where engine-
changing is carried out.

TRACK CIRCUITS ON HORNBY LAYOUTS
The safety of British railways is proverbial, and the

development of the signalling system over the course
of years is one of the chief reasons for this happy-
state of affairs. Much depends on the ability of the
man in the signal-box, as a mistake by him might
result in a serious disaster ; and in order to avoid any
possibility' of mistakes numerous safety devices are
installed. One of these safety measures is the pro-
vision of track circuiting to indicate in the box the
presence of a train in the section so arranged. An
engine standing in a siding, or in a terminal platform
road, might be overlooked by the signalman unless
some special moans were adopted to remind him of
its presence ; and on the main line there is always the
problem of trains drawn up to the “ home ” signal at
danger and waiting to proceed. In order to avoid
danger from such sources the rails of the sections
involved are connected to a battery so that when a
train comes into the section its wheels and axles com-
plete the circuit ; and this has the effect of giving a
visible or audible indication in the signal cabin.

Although mishaps on Hornby railways do not have
fatal consequences, they can be very damaging in
their results to rolling stock. For this reason, there-
fore, as much as for its interest, a system of track
circuits is an advantage for operating a light or bell in
the signal < abin or point from which the line is con-
trolled. If successive sections are track circuited and

THE HORNBY No. 1 ELECTRIC TANK
The degree of control of the locomotive afforded is

one of the chief causes of the rapidly-growing interest
in miniature electric railways. Many owners of elec-
tric layouts prefer the convenience of operating their
trains from the mains supply through a Transformer,
but this method is only possible where the supply is
alternating current. The only other practicable
source of power is an accumulator, and all H.R.C.
members are acquainted with theMeccano Accumulator,
which has been specially developed for the purpose.

With one exception all Hornby Electric
Locomotives are capable of being operated
either from an accumulator or by means
of a Transformer. The exception is the
No. 1 Electric Tank Locomotive, which
can only be run from an accumulator.
This engine is fitted with a permanent
mapiet motor, the particular feature of
which is that the changing of the direction
of the current passing through the motor
reverses the engine. Complete control is
therefore afforded for starting, stopping
and reversing the locomotive and its train,
and this is a particularly useful feature.
Reversing of the other electric locomotives
of the Series is effected by means of a lever in
the cab. and the avoidance of this feature
makes for a splendid degree of realism.
This permanent magnet No. 1 Electric
Tank Locomotive requires a special control-
ler, known as the Speed and Reverse Control
Switch. One lever of this regulates the
speed at which the locomotive travels,
and the other effects the reversal of the
current and so of the locomotive.

ELECTRIC POINTS FITTED FOR CON-
TROL. —We have received numerous
letters recently asking why we do not
manufacture electric points that can be
operated from the Lever Frame. Readers
will be pleased to hear that these points are
obtainable, although they are not listed in

our catalogues. They may be obtained through any
Hornby Train dealer by placing a special order with
him, or they may be purchased direct from this office,
in which case postage is extra. There is no additional
charge for points thus fitted. (Reply to J .  Swanson,
London, S,W,17.)

LARGER RANGE OF SIGNALS.—The signals at
present included in the Hornby Series are sufficient
to signal correctly the majority of Hornby Train
layouts. We agree that when layouts expand they
often become intricate and require the use of signals
of more varied and complicated types, but we doubt
whether many Hornby Railway owners really desire
an increased selection in the matter of signals. (Reply
to E. P. Thornton, Bristol.)

HORNBY L.N.E.R. “HUNT" LOCOMOTIVES. -
We are interested in your suggestion that these new
L.N.E.R. engines should form the prototype of our
L.N.E.R. No. 2 Special Locomotives. The Lentz
rotary cam gear of these and two of the older “ Shires ”
is less elaborate than Walschaerts valve motion, but
we cannot undertake to reproduce such minute details
in Gauge 0, for such small working parts are very fragile.
There would be no great advantage in renaming our
present “ Yorkshire,” as the engines, both real and
model, have become familiar under that name. We
are afraid, therefore, that we cannot undertake to
adopt your idea. (Reply to T. Grcenkalf’h, Bolton.

SLIP COACH APPARATUS.—The practice of
slipping coaches is not so widely used as formerly, and
is therefore not familiar to many H.R.C. enthusiasts.
Most boys prefer to adapt existing couplings to suit
slipping systems of their own. and no doubt your
own ingenuity will enable you to solve the problem.
(Reply to C. B. Ashton, Bath.)

This photograph by A. W. Butterworth of Huddersfield, shows one of the
“ Pacific ” express locomotives of the 15 in. gauge Romney Hythe and Dy m church
Railway. These fine miniature locomotives closely resemble in design the well-

known “ Gresley Pacifies " of the L.N.E.R.

the lamps or bells grouped together, the movements
of the train may be traced for each section by a different
bell or differently coloured lamp.

Track circuit schemes have been described in the
previously, but these have all involved the

insulation of the running rails from one another, which
meant that one of them had to be lifted from the sleepers
and then replaced in its ’* chairs ” with insulating
material. An improvement is to use electric rails,
which may be converted from clockwork for the pur-
pose by the use of Hornby Centre Rails, Clips and
Insulators. The Centre Rail thus reproduces more

or less the ramp placed between the rails in the G.W.R.
automatic signalling system. The method of oper-
ation differs from that of the G.W.R., however, in
making use of a collector placed underneath the tender,
as it is easier to locate there than on the engine with
its bogie and brake and reverse trips. The contact on
the tender is arranged so that when it passes over the
electric rail the circuit between the centre and running
rails is completed. The collector is made of a piece of
thin brass or tinplate If in. long. One end may be
wrapped round the leading axle of the tender, extending
between the wheels but leaving enough clearance for the
axle to run freely. The other portion of the collector
may narrow down to about | in. or | in., and is shaped
so that it passes below the centre axle to rail level,
where it is bent slightly upward, making its end about
t in. clear of rail level. The end of the collector is
then soldered to a light compression spring, which in
turn is fixed to the underneath of the tender. This
holds the collector in position, and also allows it  to
ride smoothly over the Centre Rails when it comes into
contact with them. The collector is prevented from
moving across the axle by the width of the metal
between the wheels.

The lamp used to show that the section is occupied
is wired up in the following manner. A Terminal
Connecting Plate is used to effect the connection with
the running and centre rails, and a wire is led from one
terminal of the Plate to the side of the lamp. The
base of the lamp is connected to one terminal of a flash-
lamp battery. Another wire is then taken from the
other battery terminal to the Connecting Plate, so that
when the collector on the tender comes in contact
with the centre rail it is electrically connected with
the running rail and so completes the circuit. As a
result the lamp is lit up and indicates that the section
is occupied. Readers who adopt this scheme will
find it both useful and interesting.
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XLV.—THE WORKING OF SUBURBAN SERVICES

AS we have frequently stated in these pages, the aim
of every miniature railway owner should be the
reproduction on his own layout of the actual

conditions that obtain in real practice. The extent to
which success is attained depends upon a number of
factors and, owing to  one or other of these, it  may be
necessary in some cases to  modify the original scope of
the line. One of the chief of these considerations is
the amount of space that is available for the layout, and
th i s  ha s
more  i n -
fluence on
the  f i na l
a r r ange -
ment and
working of
the minia-
ture system
than  ap -
pea r s  a t
first. Space
no t  on ly
governs the
actual ex-
tent of the
l i ne ,  bu t
affects the
r ad ius  o f
curve that can be used ; and this in turn governs the
choice of the rolling stock that can be run. In a limited
space, therefore, small radius curves may be imperative,
and in these circumstances only the smaller locomotives
and items of rolling stock can be operated with success.

The original scheme of the model railway engineer
may have to be modified and, as manager of the line as
well, he may have to forgo the idea of running important
long-distance expresses that reproduce on a small scale
the features of the real “ Royal Scot *’ or “ Flying
Scotsman."’ This may be necessitated not only by the
impossibility of laying down a suitable length of main
line, but also by the fact that terminal and junction
stations of varying sizes cannot be accommodated in the
limited space a t  his disposal. He will have to  be content,
therefore, with running less ambitious services. He need
not be downhearted about this, however, for much fun
is to be had by the correct reproduction of the less
spectacular trains of actual practice when the features of
the line are in keeping with the services operated.

Goods traffic naturally has its claims, and a good deal
of attention has been given in the “Af.M." to the layout
and wwking of goods yards and stations, to  the make-up
of the trains, and to the provision of suitable loads for

the wagons employed, according to the district supposed
to be served by the line. We propose therefore to devote
this article to  a consideration of the more ordinary trains
operated in the passenger service, which are as useful to
the people who travel by them as to the companies who
run them for the revenue they produce. We refer
particularly to  suburban trains. These may appear too
familiar to  us, possibly by reason of daily travel in them,
but they offer interesting possibilities when we come

to repro-
d u c e t he
features of
their work-
ing on our
min i a tu re
railways.

First of all
let us con-
sider the
n e c e s s ary
l ayou t s .
These de-
p e n d o f
course on the
type  o f
trains to be
run, and the
eq uipmentin

general may be simple enough provided that there is
sufficient accommodation at  the main stations, especially
where these are of the terminal pattern in a non-con-
tinuous layout. Facilities for allowing the engines to
run round their trains on arrival should be available if
possible, but where space is limited there may not be
room for the necessary points or crossovers. In  that case
the scheme of employing a fresh locomotive for the
return journey will suggest itself, the name “ turnover "
locomotive being applied to the engine that takes up the
duty in this manner. As tank locomotives wall be
employed, no turntable will be necessary, which is a
considerable advantage, as these accessories take up a
good deal of space. Tank engines of course may be run
equally well backward as forward, and in addition they
occupy less space than a corresponding tender engine.
Wayside stations and other features may be of simple
character according to  the extent of the system and the
resources of the company.

Taking the simple types of trains first, these may be
made up of Hornby No. 1 Passenger Coaches, and as they
run in each direction with little or no re-marshalling, a
passenger Guard's Van should be used at either end if
sufficient vehicles can be mustered. An interesting

A local train entering a suburban station. The Hornby No. 1 Coaches arc arranged as a "set  train ” and the locomotive is one of
the familiar M3 Tanks which have remarkable hauling power and length of run.
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scheme in connection with these vehicles will be to
form them into set trains for the various services, a
definite number of coaches composing each train which,
for convenience in arranging working timetables and for
reference generally, should be given a letter or a number,
or possibly a particular name. The scheme recently
proposed on the  " In Reply ” page may be taken advan-
tage of in such circumstances and the coaches arranged
as  close-coupled sets. These are very useful for intensive
suburban ser-
vices, as they
are operated
as complete
units and re-
quire no mak-
ing up in the
sidings once
the permanent
coupling up has
been arranged.
Extra vehicles
may of course
be added dur-
ing particularly
busy periods,
or possibly two
sets may be
combined to
form one train.

To supplement the services operated by such trains, or
to replace them during periods when little traffic is to  be
handled, a motor train may be employed, formed of an
engine with perhaps only a single coach, the latter
being pulled in one direction and pushed in another.
More interesting still will be the use of a rail motor,
where the engine and coach are combined as one. The
method of making up such a unit was described in the
“ In  Reply ” page of the “M.M."  last June, and numerous

model railway
owners have
followed up the
scheme with
success. Useful
employment is
found in this
manner for a
small tank en-
gine that may
be of an obso-
lete pattern
and perhaps is
now of insuffi-
cient power to
take its place in
a “ link ” with
later engines
on suburban
duties.

A simple wayside station or “ halt / '  The line is served by a rail motor made up of an old No. 1 Tank and a Metropolitan
Coach as suggested in this article.

One or two units of two or three coaches may be kept in
reserve for such duties and be labelled “ strengthening
sets,” after the custom of real practice.

For such trains as these a suitable type of locomotive
is the Hornby M3 Tank. These little engines are simple
in external design, as are most small tank engines
engaged in suburban work ; and like them they have
quite remarkable power for their size and a very good
length of run. The latter quality may not appear very
important for
short * distance
s topp ing
trains, but it
enables the
opera tor to  run
the engine for
a complete trip,
i nc lud ing
several stops,
without having
to rewind the
motor. Re-
versing gear is
of course pro-
vided, as is
necessary on a
tank engine
that requires
to  work equally
well in the forward and in the backward direction.

More elaborate in general style is the Hornby No. 1
Tank Locomotive, for this has outside cylinders. I t
therefore imitates satisfactorily many of the tank
engines of more up-to-date design, but still of moderate
dimensions, that are now running. A useful feature is
that the reversing gear may be operated from the track
as well as by means of the lever in the cab. This allows
us to manoeuvre the engine in a satisfactory manner by
means of Brake and Reverse Rails that may be placed
where required in the various stations and sidings.

For connecting services, too, on branch lines a rail
motor is very useful. The station equipment of a branch
may be of the simplest character, and there is a con-
siderable advantage in the use of a motor train or a rail
motor, for neither of them requires running-round
facilities at terminal points. The simple nature of
branch stations suggests a further possibility that we may
make use of on the main line itself. This is to provide a
platform or " halt " in between two recognised main

stations. Not
all trains may
be booked to
call there, and
in fact the
omission of
stops at differ-
ent main sta-
tions by differ-
ent trains will
be quite in
order, as tins is
frequently a
f ea tu re  of
actual suburban
services. This
app l i e s  o f
course to the
regular trains
and not to rail

motors, for these, by calling at small s topping places,
afford a useful service and are able to  pick up any traffic
that may be obtained. Such halts are often found in
actual practice, and are frequently provided in districts
that are developing between existing stations. They
enable the railways to offer a service for passenger, and
perhaps light goods traffic, that otherwise might go
by road.

For longer distance, or what we may term residential ”
traffic, more elaborate provision must be made, for such
trains run very smartly between 729}

Two methods of operating suburban traffic appear in this photograph. A Metropolitan Electric Train is leaving the station
white a No. 2 Tank passes through with a semi-fast train.
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SeUw -:- Rails, Points and  Crossings Stuw
Hamby Rails, Points and Crossings are designed to meet the most exacting requirements of model railway enthusiasts. The variety of Points, left-hand

and right-hand turnout, together with the Crossings, make possible an almost endless number of Tealistic and railway -like layouts. The adaptability of the
Rails, Points and Crossings is well shown in a special booklet " How to Plan your Hornby Railway,’1 which is obtainable from' your dealer, price 3d., or from
Meccano Limited (Dept, AH.), Old Swan, Liverpool, price 4d. post free.
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ECA ELECTRICAL
ACUTE’ANGLE CROSSINGECR ELECTRICAL

RIGHT-ANGLE CROSSING

EPPR2  ELECTRICAL
PARALLEL POINTS.

(R IGHT-HAND)

PL  2 POINTS
( LEFT-  HAN  D)

POINTS ON
SOLID  BASE

(R IGHT HAND)

PR  I POINTS
(R IGHT-HAND)

PPR2  PARALLEL I®.
POI  NTS  ( R IGHT- HAND)

EPL  2 ELECTRICAL
POINTS  (LEFT- HAND)EACJ ELECTRICAL

CURVED HALF  RAIL
AB2  CURVED
BRAKE RAILAB  I CURVED

BRAKE RAIL

EAI  ELECTRICAL
CURVED  QUARTER RAIL

f DSR I DOUBLE
SYMMETRICAL

POrNTS(RJGHT-HAND)
■k EDSL  2

ELECTRICAL
DOUBLE SYMMETRICAL

POINTS  (LEFT-HAND)
COL2 CROSSOVER POINTS

(LEFT  HAND)

A ly  CURVED
QUARTER RAIL DSL  2 DOUBLE '

SYMMETRICAL >>
POINTS (L  EFT-HANDj

DC2  CURVED RAILS
DOUBLETRACK

Gauge 0,
Right-angle crossings (for 1-ft.

radius tracks) each
Right-angle crossings (for 2-ft.

radius tracks)
CROSSOVER POINTS

Crossover points, right-hand \
Crossover points, left-hand f

POINTS
9-in. radius (For MO

Right-hand points
Left-hand points

1-ft. radius
Right-hand points
Left-hand points

2-f1. radius
Right-hand points
Left-hand points
Points on solid base, right-hand
Points on solid base, left-hand
Rail connecting plates

2/-

1/9

per
pair 12/-

Trains)
per
pair 3/-

per
pair

per
pair
per
pair

.. .  J doz.
8/6
2d.

Rails for Clockwork and Steam TrainsAlternate Pegs
CURVED RAILS

9-in. radius (For MO Trains)
Curved rails
Curved brake rails

1-ft. radius
Curved rails
Curved half rails
Curved quarter rails . . .
Curved brake rails

2-fL radius
Curved rails
Curved half rails
Curved quarter rails . . .
Curved brake rails
Curved rails, double track

STRAIGHT RAILS
Straight rails {for MO Trains) per doz. 2/9

BBR1
DS I

Straight brake and reverse rails each 1/6
Straight rails, double track .., $ doz, 6/6
DOUBLE SYMMETRICAL POINTS

For 1’ft radius curves
Double symmetrical points,

right-hand
Double symmetrical points,

left-hand
For 2-ft. radius curves

Double symmetrical points,
right-hand

Double symmetrica) points,
left-hand

PARALLEL POINTS
Parallel points, right-hand
Parallel points, left-hand

CROSSINGS
Acute-angle crossings (for 1-ft.

radius tracks) . . .  . . .  each
Acute-angle crossings (for 2-ft.

radius tracks) „
Rails for Electric Trains

CRl

M9
MB9

.. doz.

.:. each
3/-
3 d.

DSR1
. .  per doz. 4, 6

3 6
3/-

. .  each 61.

Al
AU
AH
A Bl

pe r 5/-pair •DSL1

DSR2
. .  per doz. 4/6
-. - 3/6
- n 3/-
. .  each 6d.
.. J dor. 7/6

A2 Pe r 5/-patrDSL2

AB2
DC2 PPR2

PPL2
pfir 5/-pair ®Z

BM

2/-

1/9

CR2

C0R2
COL2

MRS
ML9

PR1
PLl

PR2
PL2
PSR2
PSL2
RCP

Bl Straight rails ......................... 4/-
Bj Straight half rails 3/-
Bl Straight quarter rails ............. 2/6
BB1 Straight brake rails ............... each 5d.

CURVED RAILS
1-ft, radius

EA1 Curved rails ........................ ,. per doz. 6/6
EAU Curved half rails ............. 4/6
EAH Curved quarter rails ............. 4/-

2-ft. radius
EA2 Curved rails ........................ ,. per doz. 6. 6
EA2i Curved half rails ............. 4 6
EA2| Curved quarter rails ............. 4/-
EDC2 Curved rails, double track .. i doz. 9/-

STRAIGHT RAILS
EB1 Straight rails ... .. per doz. 6/-
EBi Straight half rails ». tv 4/6
EBi Straight quarter rails ,.. 4 -
EDSI Straight rails, double track ..„ * doz. 8 6

CAI

CA2

PARALLEL POINTS
For 2-ft. radius curves

Parallel points, right-hand... T
Parallel points, left-hand . . , /

CROSSOVER POINTS
Crossover points, right-hand T
Crossover points, left-hand /
Terminal connecting plates
(low voltage) each 1 /6

Electrical Points for l~ft. radius curves are
supplied.

CROSSINGS
Acute-anglecrossings
Right -angle crossings

POINTS
For 2-ft. radius curves

Right-hand points \ per
Left-hand points / pair
DOUBLE SYMMETRICAL POINTS

For 2-ft. radius curves
EDSR2 Double symmetrical points, T

right-hand , I per
EDSL2 Double symmetrical points, f pair

left-hand .. .  . . .  .., I

ECA
ECR

each
EPPR2
EPPL2

per
pair 8 6

EPR2
EPL2 ECOR2

ECOL2
TCPL

per 24/-pair

not

Centre Rails for Convert ing Ordinary  Track to Electrical
2-ft. radius

Curved centre rails
Curved centre half rails
Curved centre quarter rails

STRAIGHT CENTRE RAILS
Straight centre rails per doz. 1/-

BCJ
BCt

Straight centre half rails . . .  per doz.
Straight centre quarter rails . . .  „per dos. 1/-

9d.
6d. Insulators for insulating centre

rails per doz. 3d.
Clips for fixing centre rails ... „ 6d.BCl

by  MECCANO LIMITED,  OLD SWAN, LIVERPOOL
CCR

4/-

7/6

8 6

9d.
6d.

CLRVED CENTRE RAILS
1-ft. radius

Curved centre rails ]
Curved centre half rails
Curved centre quarter rails . . .

Manufac tu red

per doz. 1/-
9d.

n 6d.

AC2
AC2J
AC2JAC1

ACIJ
ACli

ICR
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I Two  Interesting Model Railways
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

WE have recently received from Mr. H. A. Frere,
of Roydon Hall, Diss, Norfolk, a description
of a miniature railway of unusual interest

that  he has constructed for his 10-year old son.
The railway was commenced above five years ago,

and since then has constantly
been extended and improved.
I t  is housed in a room
measuring 24 ft. 6 in. by
23 ft., which it fills almost
completely. I t  is built in
the form of a square, with
a track running down the
centre, and there is a passage-
way round three of its
sides. The chief engineering
feature of the layout is a
model of the Forth Bridge
built entirely of Meccano.
This bridge, of which, owing
to lack of space, only two
of the three cantilevers could
be erected, is 18 ft. in length,
and each of the cantilevers
is 4 ft. in height. Other
prominent features of the
layout are a tunnel 12f t .
5 in. in length, accommo-
dating three tracks ; an engine shed and a turntable ;
three passenger stations and a goods station ; three
bridges, in addition to the Forth Bridge ; a railway
cutting, a viaduct and a small tunnel.

There are altogether four tracks,
namely, the Outer Track, the
Inner Track, a Suburban Track,
and a Sub-Suburban Track. The
total length of the four tracks is
201 ft. The Suburban and Sub-
Suburban Tracks make use of the
Inner Track across the Forth Bridge
to complete their circuits. There
are four sidings with a total length
of 47 ft. The tracks arc ballasted
with gravel and earth.

The interest of the layout is
greatly increased by an elaborate
scheme of scenic accessories, in-
cluding a church, a farmyard, a
windmill, livestock of various kinds,
and fields, trees and hedges. An
interesting feature is a bell con-
nected to  an electric battery in
the tunnel that announces auto-
matically the arrival of trains as
they leave the tunnel mouth.

the locomotive equipment in-
cludes all the Hornby engines and
others of various makes, and prac-
tically every item of rolling stock in the Hornby System.
I t  is interesting to  note that the Hornby G.W.R, u County
of Bedford ” is easily the fastest locomotive.

Another attractive system is that of Mr. W. G. Lilly
of Wallington (H.R.C. No. 2390), and it is known as the
London, Norwich and Ely Railway. The whole railway
is raised to  a convenient height on tables, and electricity
is employed as the motive power. The continuous main

line has two tracks through-
out, one complete circuit
being about 38 ft. in circum-
ference. There are several
sidings, and the whole track
is divided up into sections
so that two electric loco-
motives may be operated
independently of one another.

In all there are four sta-
tions of varying sizes at
different points on the lay-
out, The most important of
these is a three-road ter-
minus covered by a glass
roof, the other three being a
combined terminal and
through station, and two
passing stations, one large
and the other of the smaller
wayside type. The railway
is effectively illuminated by
means of small lamps taking

their current through transformers from the mains supply.
Considerable attention has been given t o  scenic

effects and excellent results have been obtained, as can
be seen in the lower illustration on this page. An

interesting point is the presence of
aircraft in the sky portions of the
scenery, which gives a novel and
up-to-date touch to  the surround-
ings. The hills, mountains, and
other features have been repro-
duced by covering rough wooden
frameworks with paper, glued and
painted. Pieces of moss and stone
are fixed in suitable positions, and
an effective background for the whole
is obtained by the use of sky-blue
wall paper.

Five Hornby Pullman coaches
form the most important train on
the system, and these are interesting
in that they have been adapted
for electric lighting, current being
obtained from the third rail. A
2 6 0 tender locomotive or a 4-6-0
tank usually deals with these ;
and of the other coaches, two
make up a set train for a Hornby
Metropolitan Engine. Several goods
wagons also are in use, and further
developments in this direction are

expected to take place in the near future. | ■
Most of the accessories such as stations and tunnel

months have been made at home.

This photograph shows the extensive use of Meccano on the railway layout of
Mr. H. A. Frere. of Roydcn Hall, Diss, Norfolk. A bell operated electrically by the
trains themselves as they leave the tunnel mouth can be seen by the footbridge

on the right.

Part of the layout of Mr. W. C. Lilly of Wallington. The mouth
of the tunnel and the hill through which it passes are very
effective, also the aeroplane appearing in the background.
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H.R.C. COMPETITION PAGE
Competitions appearing on this page arc open only to members of the Hornby Railway Company . Envelopes containing entries should have the title of the competition clearly -writtentn  the top left-hand corner ami should be addressed to the Hornby Railway Company , Binns Road, Old Swan, Liverpool. The name, address and membership number of each competitor

should appear in  clear writing on every sheet of paper used.

JUMBLED ACCESSORIES CONTEST
For most H.R.C. members this month sees the

commencement of another model railway season,
although of course many enthusiasts are unwilling
to  admit that there is any question of a “ season ”
about it at all, and operate their trains continuously
throughout the year. However, more interest is
naturally devoted to railway matters in
miniature from September onward, and the
question of additions and extensions occupies
the mind of nearly every H.R.C. member.

With regard to additions, a programme
is usually mapped out, but the bigger items
such as locomotives and coaches are
judiciously left until later on when the gift
season may be reasonably expected to  fulfil
the wants of the “ company ” in this
direction. Extensions may be undertaken,
and in any case improvements of the existing
portions of the line may be made by the
addition of various accessories. Similarly,
slight alterations of the original scheme may
necessitate the purchase of further equipment of this
kind.

Accessories therefore form a subject of immediate
interest, and we are taking advantage of this in
presenting our competition this month. A list of
12 different items appears in the centre of this page,
but with the various letters so jumbled up that any
model railway owner might be forgiven his surprise
if a friend recommended him to  add any particular
one to  his layout !

However, we are sure that members will be keen
to decide what these cryptic words actually represent,
and with some patient work the apparently hopeless
jumble will gradually resolve itself into the names of
12 well-known railway accessories of the Hornby Series.
When the list has been completed to his satisfaction,

the competitor should write out the solution
neatly and in the same order that the
words appear on this page. The entry
must then be forwarded to H.R.C. Head-
quarters at Meccano Ltd., Binns Road,
Old Swan, Liverpool, in an envelope clearly
marked in the top left-hand corner ** H.R.C.
Accessory Contest” If a full list cannot
be made up, the partially complete entry
should be sent in.

The competition will be divided into the
usual two Sections— Home and Overseas.
In each four prizes will be awarded.
These will consist of Hornby Train goods
(or Meccano products if preferred) to the

value of 21/- ,  15/-, 10/6 and 5/- respectively. A
number of consolation prizes will also be given and
in the event of a tie neatness and originality in
presentation will be taken into account when making
a decision. Entries in the Home Section must be
posted to  reach Headquarters on or before 30th
September. The closing date for the Overseas Section
is 31st December.

Competitors are reminded that entries not bearing
their H.R.C. number will be disqualified. '
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Essay Contest
We continue to receive many letters

saying kind things about the H.R.C, pages
of the “ and some of the most
appreciative have come from readers who
are not mom hers of the Hornby Railway
Company. Occasionally criticisms have
been received, of course, but coupled with
these have been some very helpful sug-
gestions ; these we have welcomed, for
generally they have enabled us to effect
some improvement in the H.R.C. pages.

We believe that there are many other
readers who have helpful suggestions, and
who are only needing a little encouragement
to send them to us. For this reason we
have chosen for this H.R.C. Essay Contest
the subject: “Howl  think the H.R.C.
pages of the could be i »iproved.”
Essays should not exceed 500 words.

The contest will be divided into two
sections, A for those of 16 and over, and
B for those under 16. Prizes of Hornby
Railway Material (or Meccano if preferred)
to the value of 15/-,  10/6, 5/- and 2/6
respectively will be awarded for the four
most helpful essays in each section.

The competitor’s name, address, age and
H.R.C, number must be clearly written on
the back of every sheet submitted, and
envelopes should be marked “ H.R.C.
Competition Essay ” in the top left-hand
corner, and forwarded to Meccano Ltd.,
Binns Road, Old Swan, Liverpool. Closing
date, 30th Sept. Overseas, 31st December.

Holiday Drawing Contest
During the course of the holidays, now

unfortunately nearly over, most H.R.C.
members will no doubt have visited places
more or less distant from their homes. It
is probably safe to say that in the majority
of cases the journey will have been made
by train, and no chance will have been
missed of observing any points of railway
interest. This is particularly the case
where a different section of line, or perhaps
a different railway from the one that  they
live near, has been made use of. Apart
from locomotives and rolling stock, fittings
and appliances of entirely new types will
have been observed, and many other
features will have been carefully noted
by sharp eyed enthusiasts.

This month, therefore, we provide H.R.C.
members with an opportunity of demon-
strating their keen observation by inviting
them to make a drawing of the most
interesting feature they saw during their
holidays. Any subject may be chosen,
and competitors may submit as many
entries as they wish, but no competitor
may receive more than one prize.

To the senders of the four best drawings
Hornby or Meccano goods to the value of
15/- ,  10/6, 5/- and 2/6 respectively will
be awarded. In addition a number of
consolation prizes will be awarded to those
boys whose entries show- neat and pains-
taking efforts. Entries should bear the
competitor's H.R.C. number and should

be enclosed in an envelope clearly marked
“ H.R.C. Holiday Drawing Contest,” and
posted to reach Headquarters at Meccano
Ltd., Binns Road, Old Swan, Liverpool,
on or before 30th September. Overseas
closing date, 31st December.

COMPETITION RESULTS
HOME

June ” Locomotive Feature Contest.” - i i rs t  : 1:. V
WOODWARD (2370(1), Edgware, Middx. Second : J ,  B.
SHELDON (2311), Four Oaks. Th i rd :  S .  HowARTH
(21914), Delph, Nr. Oldham. Fourth : L.  PARISH
(18054), Coventry. Consolation Prizes: K.  KosTAiN
(5108), Bolton, Lancs. ; C. E. W RAYFORD (6039),
Newton Abbot, Devon ; R. BARBARY (5580), Mevagis
sey, Cornwall ; J. H.  OwEN (25954), Radford,
Coventry ; J .  W. C. Lows (25627). Clacton -on-Sea,
Essex ; J .  H.  SAUNT (2264), Stoke, Coventry.

June " Summer Photo Contest."  — First : E. C. R.
VVu.LiAMS (9517), Holy head. Second : G. M. LANE
(11170). Wakefield, Yorks. Th i rd :  G. E .  WATERS
(20630), Southall. Fou r th :  P.  H. ENGLISH (2398),
Lancaster. Consolation Prizes: A. R. HoLMRS (17022).
Peterborough; J .  F .  HEMMINGS (29782), Hertford;
R. BURRELL (27679), London, S.W.16.

OVERSEAS
March "Missing Links Contest.” -Firs t  : H .  H.

MATTHEWS (24642), N.S.W., Australia. Second : B.
CmLEs (9191), Port Elizabeth, South Africa. Third:
D. J .  WHITE (9333), Dunedin, New Zealand. Fourth :
R .  A. WRAGG (7913), Bandikui, India. Consolation
Prizes : E .  C, SxoNYER (10306), New Zealand ; W.
FAGG ¢8557), New Zealand ; II. C, KEY (24764),
Calcutta, India ; J .  H. NEVILLE (23636), W. Australia ;
W. J .  T .  WATSON (18065), Australia ; J .  A. RoDRiGVEZ
(3647), Montreal, Canada ; R. B. McMiLLAN (9592),
Australia.

March “ Station Layout Contest.”—First : R .
Ho  N DELINK (25394), Baarn Holland. Second : G.
SPREAD BOROUGH (27909), Cambridge, C.P., S. Africa.
Third : R. S.  RoiiBiss (29906), Canada. Fourth :
J .  STANBRiDGE (10236), Perth, W. Australia.
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Competition Pcige
“GREATEST THRILL” VOTING CONTEST

Almost every day our newspapers record some new
and remarkable exploit, and in reading about it we
think what a thrilling experience it must have been.
Some of these exploits make us wish we could do the
same ourselves, while others do not attract us so much.
In order to  find out what kind of
experiences would give our readers
the biggest thrill we have prepared
this month a special contest.

In the accompanying panel
are listed eight exciting ex-
periences, and competitors are
required to  do two things— first
to  state which one would give
them the greatest thrill, and then
to arrange the list in the order
that they think will be the
general order of popularity as indicated by the votes
of all the competitors.

The list of “ adventures ” contains nothing of a
freakish nature ; every one is chosen as something that
has already been accomplished or may be considered as
likely to be achieved within the course of the next few
years. I t  may be that a Meccano boy who now chooses
the conquest of Everest as his greatest thrill, may

actually be one of the first expedition to  achieve this
perilous mountaineering feat.

Meccano products— to be chosen by the winners from
the current catalogues— to the value of 21/- ,  15/-, 10 6
and 5/- respectively, will be awarded to  the senders of the

four entries in order of merit that
forecast most nearly the order
indicated by the massed votes, and
in addition there will be a number
of consolation prizes. In awarding
these, neatness and novelty of pre-
sentation will be considered in
addition to  accuracy.

No competitor may submit more
than one entry, which must be
addressed “ Adventure Voting
Contest, Meccano Magazine, Binns

Road, Old Swan, Liverpool/' and  sent to  reach this office
not later than 30th September. A duplicate set of prizes
will be reserved for Overseas readers, whose entries
must arrive not later than 31st December.

Competitors in the Home Section should use post cards
for their entries. This restriction does not apply to  Over-
seas competitors, as in certain countries post cards are
not obtainable.

□□□□□□□□□□□nnnnnannnnnnnannannnnn

§ 1 .  Motoring at 254 m.p.h.
2. Motor-boating at 120 m.p.h.
3. Making a Parachute Descent.

g 4. Flying solo across the Atlantic.
5. Ascending in a balloon to 10 miles high.

° 6. Climbing Mount Everest.
7. Footplate Trip on the “ Cheltenham Flyer.”

§ 8. Diving for Sunken Treasure.
nnnnonnDnunnnnnnnnnnannnnonnnnnnn

September Photo Contest
This month’s contest is the last of the

season, and those readers who have not
yet taken part in an "Af.M.” Photo
Contest are urged to take this opportunity.
The conditions are so very simple that
everyone has a chance of success. Photo-
graphs of any subject, made with any
camera or any make of film or plate,
printed on any paper, and even pro-
fessionally finished, are eligible. There
are only two restrictions'—that the exposure
shall have been made by the competitor,
and that each print must bear a title,
in addition to the competitor’s name,
age and address.

Prizes of Meccano products or photo-
graphic materials—as selected by the
winners— to the value of 21/-  and 10/6
respectively, will be awarded to the
senders of the first and second entries,
in order of merit, in each of the two
sections into which the contest will be
divided : A, for entries from competitors
aged 16 and over, B for those from readers
under 16.

Entries should be addressed to " Sep-
tember Photo Contest, Meccano Magazine,
Binns Road, Old Swan, Liverpool,” and
must reach this office not later than
30th September. Overseas closing date,
31st December.

Competitors should note that it is not
sufficient to indicate the age by writing
Section A or B on their entries. The
actual age must be stated.

It is important to note that unsuccessful
entries will be returned if a stamped and
addressed cover is sent with the entry
for the purpose.

COMPETITION RESULTS
HOME

June Photo Contest. — First Prizes: Section A,
W. M. HusTEK (Lewisham, S.E.13) ; Section B,
J .  MAcNAUGHTAN (Kirkcaldy). Second Prizes:
Section A, E. D. MoRRis (Ashtead) : Section B, C.
DuNHiLi. (Bingley). Consolation Prizes: A. B.
BISHOP (Bristol) ; S. GARBVTT (Altrincham) ; J. B.

* GiBSON (East Preston) ; G. L. HAKE (London, S.W.l i ;
S. H.  HtLEY (Taunton) ; I.. RANtu.ES (Wrexham) ;
J .  TwoRBURN (Glasgow) ; F. G. WHITE (South
Daren th).

June Crossword Puzzle.—1. K. H. Surras (Bir-
mingham) ; 2. K. CosTAiN (Bolton) : 3. W. M.
STONE (Hove) ; 4. I). GORDON (Edinburgh).
Consolation Prizes: K. W. ANDERSON (Auerley,
S.E.20) ; R.  BARBARY (Mevagissey) ; W. F .  L.
CLEMENT (Willington) ; ,J. L. HoLT (Richmond) ;
G. F.  Obi) ACRE (Stoke-on-Trent) ; H. RuTTER
(Consett) ; I .  D.  M. SiMPSON (Glasgow) ; J .  A.
WAINWRIGHT (South Tottenham, N.15) ; G. A.
WHEELER (Stoke Newington, N.  16).

Sketchograms. First Prizes : Section A, C. SpENCi R
(Warsash) ; Section B, J .  A. L .  NAUGHTON (Edinburgh).
Second Prizes : Section A, F .  SLOANE (Holloway, N.7) ;
Section B. J .  M. SOUTHAM (Lowestoft). Consolation
Prizes : H .  P. DicKEN (Wrexham) ; A. GOAD (Eltham,
S.E.9) ; J .  HJATT (Eastbourne); H. R .  HiscoTT
(Ilford); A. E .  Lu  KEY (Camden Town, N.W.l) ;
R .  McCALL (Cork) ; N. H. RAY (Benton) ; K. ROYLE
(Marple) ; W.  M. ToDD (Aberdeen) ; A. WARREN
(Norwich).

OVERSEAS
March Crossword Puzzle. —I. E.  HARPER (Cambridge,

S. Africa) ; 2. W. S. EAGLE (Bombay) ; 3. G.
WHALLEY (Brockville, Ont.) ; 4. A. MclVER (Satanur,
S. India). Consolation Prizes : Miss J .  Aacus
(Masterton, N.Z.) ; P.  ISAACSON (Malta) ; N. MACLEOD
(Auckland. N.Z.) ; J .  J .  MlNNAAR (Bellville, S. Africa) ;
Miss M. MORTEN (Auckland, N.Z.) ; M. W. MoRTEN
(Auckland, N.Z.) ; D. W.  YouNG (Amatikulu, S.
Africa).

Happy Snaps.— Animals Section. First Prizes :
Section A, T. Ross (Sydney, N.S.W.) ; Section B,
Tit. W, GUENTHER (Windhoek, S. Africa). Second
Prizes : Section A, B. K. JpHNSON (Toronto) ; Section
B, J .  THOMAS (Capetown). Children’s Section. First
Prizes : Section A, W. A. P. SMIT (Overveen) ; Section
B, F.  MANDERSON (Auckland, N.Z.). Second Prizes :
Section A, Miss M. A. BORROW (Graba mstown, S.
Africa) ; Section B, R .  GATES (Paris).

This clever typewriter-drawn portrait of Signor
Mussolini secured first prize in the Typewriter Design
Competition for Norman Weight, of Whitstable,

Kent.
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_ J\ |*/| /¾ J _ £■ ■ COMBINATION ELECTRIC A/A IVI /A 1 MAGIC LANTERN f - 4 )  I" ■ ■ W ■ * > | A l in  HAND LAMP ----A V

COMBINED
ELECTRIC
CINEMA-
TOGRAPH
AND
MAGIC
LANTERN
i Double
Spoor i

AND HAND LAMP
Can be used as Magic
Lantern or Electric Hand
Lamp, Complete
with six slides
and battery

3'9 'S!
Extra slides
(C h i I d r e n’s
stories) per doz.
1/9. Extra Bat-
teries 4jd. each.

Tke Boys’ Own Store
Only

8'6
Each

(Post 6d.)

Model of Sir Malcolm Campbell’s original “Blue-Bird ” Car

Foreign I Made in U.S.A.
BOYS! HERE’S A WONDERFUL CHANCE FOR YOU

Exact replica of Sir Malcolm Campbell’s original car which broke the
world’s speed record. A very fine racing model. Specially reduced to (Post 6'd.)

• British
■ Made

Fascinating and
Instructive

I No. I Muzzle Loader.
I A fine gun for young
I sportsmen a t  a very
| low price. Foreign.

(Post
9d.)

Fitted
with take-up
bottom spool and
lamp for use with standard
pocket -lamp batteries. Complete
with 50 ft. film and six sEd».
Extra Films, 50 ft. Comic, Interest
and Drama, Price 1 / - .  Extra Slides (Children’sStones) per doz., 16 .  Extra Batteries, each 4Ad.

electric

iplete
slides. <?

! “STATHAM”
CHEMISTRY

OUTFIT
No. 1 Boy’s. Con-
taining 17 chemicals
appa ra tu s ,  z—ik
and leaflets /
of instruc- *
lions, very
fascinating.
SPECIAL
PRICE

f

GAMAGES LATEST PACKETS OF
GENUINE FOREIGN STAMPS

24 Titles ! 1
The assortment varies
from 20 to 50 stamps
according to value.
Supplied in the foliowine
countries:— Persia, J ugo-
Slavia, Flume, Sweden
China, Czeeho-Slovakia
Turkey, Greece, Saar
Denmark, Hungary.
British Cols., Danzig,

“TR1-ANG”  POWERFUL CLOCKWORK TOYS
Here are the toys you want to work with your models.
All real precision jobs fitted with super powerful clock-
work motors. The tractor illustrated will pull goods
up steep gradients and climb over almost anything ;
or there is a tank, to use with your soldiers. A mode!
of the latest design, bristling with guns, climbing over
the trenches, smashing the barricades. Boys I /
you will love it ! [Post 3d.) Tractor No. 1 |
Tractor No. 2 3/11 (Post 6d.) Whippet Tank 1 /3  [Post 3d.)

J 50  hlJuco Scavia |;f | ?61

(Posi
6d.)•frrWCH BktTiTTS

Belgium, Guatemala, Japan, Russia, French
Cols,, Italy, Chili, Nijara, Iceland, Argentine, 1 '
Port Cols. (Post 2d.) Per Packet ■ v-P

Foreign

The Famous
“ DIANA ”
AIR GUN

Slug!
9d.
1,000
Darts,
4 |d.  doz.

City Branch : 107, Cheapside.GAMAGES, HOLBORN, LONDON, E.C.1 Telephone: HOLborn 8484

Fresh Fruit for Drinks
The nicest drinks are made from fresh fruit
juice—Sweet juicy Oranges for ORANGE
SQUASH, pleasant healthful Grape Fruit for
GRAPE FRUIT SQUASH, sharp and appetising
Lemons for LEMON SQUASH. These juices
mixed with  Tate and Lyles’ white cane sugar make

KIA-ORA
LEMON, ORANGE AND
GRAPE FRUIT SQUASHES

A glass of Squash—Lemon, Orange o r  Grape
Fruit costs less than 1d. because a large bottle
costing 2/- makes 25-30 drinks of pure healthful
Orangeade, Lemonade and Grape Fruit, simply

by adding water.

Sole Makers :—

KIA -ORA L IM ITED
Blackfriars, London, S.E.1“A long, long pull, and a strong, strong

pull—on Summer Grade Pratts High Test”
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I I FIRESIDE FUN
A THOUGHTFUL REPLY

'* Yes,” said the talkative young man. ” I’m very
good at thought reading. I can tell exactly what a
person is thinking.”

" In that case,” said his bored listener, ” I beg
your pardon.”

Customer (outside barber’s shop) : ” Why are you
taking your striped pole down ? "

Barber : ’’ Because the circus is coming through
town to-day.”

Customer : " What’s that got to do with i t ?  ”
Barber: “Twenty years ago I gave the circus

elephant a stick of striped ro< k and since then he’s
pulled down my pole whenever the circus has passed
through.” • * • . *

Man {in crowded tramcar in which lights have gone
out) : ” Excuse me, madam, here is a strap for you
to hold on to.”

Woman : " I  have one, thank you."
Man : " Not at all ’ You have hold of mv ear.”« * • *
Householder (to caller) : " I f  our wireless set is so

loud that it annoys you, why don't you go and live
in some other street ? "

Caller: " But, Madam, I do.”• • * ♦
A golf professional, employed in the sports depart-

ment of a big departmental store to give free golf
lessons to customers, was approached by two women.

” Do you wish to learn how to play golf, Madam ? ”
he enquired courteously of one of them.

” Oh, no,” came the reply. ” It's my friend who
wants to learn. I learnt yesterday.”

• • ' * •
The Manager was engaging a new office boy.
" What I want," he said, ” is a boy who will not

always need to be told about everything. The office
must always be kept tidy, all loose papers be cleared up,
and waste paper baskets emptied. My last boy was
dismissed because he displayed no initiative whatsoever
in these matters. In short, the greater part of your
duties will consist of keeping the office smart. Do you
think you will be able to do this ? "

“ Yes, sir,” said the boy. *' Shall I start by putting
your tie straight ? ”• • « •

Aberdonian (in fish shop) : " Will ye please gie
me dhe sma’ fresh herrin’ "

Assistant : 11 Only dm-, Mr. MacAngus ? ”
Aberdonian : "Aye.  You see my wife’s ill and the

doctor has ordered her sea air and I just want the
fish to fan her wi ! "

NOT WHAT SHE MEANT!

WANDERING MEMORIES
Pat : " That was a foine sintiment Casey got off

at the banquet last night."
Mike : ” What was it ? "
Pat : " He said that the swatest mimories in loife

are the ricollictions of things forgotten."» • • ♦
An American, who had taken a shooting lodge in

Scotland, got lost one day in a heavy mist. Finally
he came across a native.

“ I'm lost," said the American.
" 1 know ye're lost, mon," said the Highlander,

" but is there any reward for finding ye ? "

ADVANCED INSTRUCTION

CONCRETE ADVICE
Doctor : “ The thing for you to do is to stop

thinking about yourself. Lose yourself in your work.
By the way, what is your occupation ? ”

Patient : “ I’m a cement mixer."* * ♦ •
Hotel Guest (to maid) : “ This is absurd. I told

you to wake me al  eight o’clock and it's only six."
Maid : " Yes, sir, but I thought you'd like to know

that you’ve got another two hours to sleep.”• ♦ ♦ *
" Please father, can I have a drum ? ” demanded

Jimmy.
" What on earth do you want a drum for ? ” asked

his father.
“ Because cousin Henry's mother gives him 6d.

a week not to play on the one you gave him for his
birthdav ’ ” * * * •

The young boy had just been given a fine new
horse for a birthday present. During his first ride
on it he was cantering past an old man riding a donkey,
when he stopped and, turning to the man, said in a
jocular tone, " How- goes the ass, father ? "

“ On horseback, voting man,” retorted the old man.• • • ♦
“ I 'ear you've got a new job. Bill. D'yer like it ? ”
" I  should think 1 do I Why, I’ve got nothing

ter do all day. I've only got ter keep carrying some
bricks and mortar up a ladder, and there's a bricklayer
up on top to do ail the work ! ’*• * * ♦

Two commercial travellers met in the dining car
and soon opened conversation.

" Of course, you’re from Lancashire ? " one of
them said.

The Manchester man replied that he was, and
enquired why the question hail been asked.

" Oh, I was just accounting for your accent," said
the other.

" And where do you come from ? " asked the
Manchester man.

" Worcester," replied the traveller, innocently.
" Ah, well, now I can account for your sauce.”• • * •
Cannibal Chief (to sole survivor of shipwreck) :

" What kind of work did you do at home ? ”
Survivor : " Oh, I was a sub-editor."
Cannibal Chief : " In  that case I will promote you.

After dinner vou will be Editor-in-Chief ’ ”* * • *
Miss Quickrich : " Lady de Vere has a most won-

derful Vandyke, for which her husband paid £25,0(10.”
Mr. Quickrich : " Don’t you believe it, me dear.

No car on the market costs a quarter of that I "

A RISE ABOVE ZERO  !

Lady Driver (to infuriated Constable whom she has
knocked down) : " Pm awfully sorry, Officer, I
didn’t see your signal until I was right up to you
and then I trod on this little gadget and it seemed
to do something to the what -you -may-call-it. I hope
I’m not lieing too technical for you."

First Holiday-Maker (watching train steam out
of station) : " I f  yon hadn’t wasted so much time
at  home we shouldn’t have lost the train.’’

Second Holiday-Maker : ” Yes. and if you hadn’t
made me run so quickly wre shouldn't have had so
lang to wait for the next one.”• « • •

Old Lady (on platform) : “ Which platform for
the London train ? "

Porter : " Turn to the left, mum, and you’ll be
right."

Lady : “ Don’t be impertinent, my man."
Porter : “ AU right, then, turn to your right and

you’ll be left 1 "

First Traveller : " London is the foggiest place in
the world.”

Second Traveller : " Oh, no, it’s not. I’ve been
in a place much foggier than London."

First Traveller : “ Where was that ? "
Second Traveller : " I don't know where it was,

it was so foggy."

" Good gracious, Mary, what a long pie. It’s too
big for just two of us."

"Yes ,  I know, but I couldn't get any shorter
rhubarb." * * * *

" I can't imagine what's the matter with me, doctor ;
I'm nervy and depressed, and continually thinking
about myself." t

“ Tut, tut I You must stop worrying over trifles.”* ♦ ♦ *
Th< restaurant advertised rapid service, but did not

give it. A patron gave an order, wailed patiently and
fell asleep. He awoke to hear the waitress’ voice.

" Did you order this sundae ? " she asked.
" Good Heavens I " exclaimed the customer in

dismay, " what day is it now ? ”

Mistress: " I shall be going out this morning. I
wonder if I shall need my umbrella. Just go and see
what the barometer says, Mary."

Mary : “Oh ,  it’s no use taking any notice of that,
mum ; it changes with the weather."

" Are you the plumber? ”
“ Yes, mum."
" Well please be very careful while you are doing

your work. All my floors are highly polished,"
" Oh, don’t worry about me, mum. I shan’t slip,

I've got nails in me boots,”* + * *
” Why have you brought Mr. Beefman home to

dinner, when you know I'm spring cleaning ? ’’
“ Hush, my dear ! He's the only man I know who

can help move the sideboard.”

The circus was doing badly, and funds sank lower
and lower. At last, the cashier pinned up a notice
announcing that in future salaries would be paid as
funds permitted, and that artists would be paid in
the alphabetical order of names. Next day Zero,
the strong man, called on the cashier.

" I  have come," he said, “ to tell you that I have
changed my name."

" Oh I " replied the cashier. ” And what are you
going to call yourself now, pray ? ”

" Achilles,” he said, sourly.
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TRIANGULAR L ITHUANIA & FAR EAST PKT.  FREE
The countries and Stamps in this fine packet have been carefully selected. For example you will find
Alaouites. portrait of King Carol, Syria (Hama) an old Egypt, a large Biplane stamp, Latakia, unused
Persian stamp, Japan,  many overprinted varieties, also the new issue (July 15th) three-cornered Air stamp
from Lithuania. All Free. Send 2d. foF postage. Request approvals, and we enclose a further grand

packet of 50 different stamps.

L ISBURN & TOWNSEND (M.M.),  L IVERPOOL

Don’t forget tha t  September
1st is the publishing date

of the big new Gibbons’ Catalogue—the book
that  all stamp collectors must have. 2,000
pages, full size illustrations, details of designs,

footnotes, latest prices, etc., etc.
Whole World 15/9.  British Empire 6 /11

Post Free in U.K. Extra Abroad.
STANLEY GIBBONS LTD.,

DEPT. S.15, 391 STRAND. LONDON, W.C.2.

GIBBONS’
STAMP

CATALOGUE
1933

STAMP
6

and  Accessories. Sets and Packets from Id .  to  £15. Postcard brings
my  New Large Price List. With each list I give

MINT  BRIT ISH COLONIALS FREE 6
ZANZIBAR, KENYA, TURKS and CAICOS IS., MOROCCO AGENCIES, SOUDAN and CAYMAN IS.

Ask for the No. 200 Packet.

ALBUMS

EDWARD SANDELL ,  10 -11 ,  FETTER LANE,  LONDON E .C .4

FREE ! 25  Diff. JUGO-SLAVIA
Including handsome “ Chain-breakers,” long set of Prince Alexander with high values, King Peter set
of four high values, set of King Alexander 1924-6, etc. All fine large stamps that  will make a lovely
page in your album. I will send this unique collection (catalogue 3/6), absolutely free to all stamp

collectors sending 2d. postage (abroad 6d. P.O.). Only one collection to each applicant.
G.  P .  KEEF ,  Mo r t ime r  Lodge,  W imb ledon  Pa rk ,  London ,  S .W.  1 9

SETS (POSTAGE EXTRA)
5 Honduras ,.. 2d. 5 Peru ................ 2d.

10 ...................,.. 5d. 20 French Col. . . . 2d.
5 Guatemala ,.. 2d. 20 Czecho 2d.

10 ... 5d. 20 Poland 2d.
5 Ecuador . . . ... 2d. 20 Roumania 2d.

10 ..  5d. 10 China ................ 2d.
5 Nicaragua ... 2d. lu  Dutch Indies . . . 2d.

10 . .  5d. 5 Persia . . . 2d.
5 Salvador ..  2d. 5 Syria . . . 3d .

10 .. .  5d. 5 Esthonia 2d.
5 Hayti ... 2d. 5 Latvia 2d.
5 Dominican Rep. 2d. 10 Greece 2d.
5 Paraguav . .  2d. 10 Turkey 2d.

10 Cuba ..  4d. 5 Mozambique Pic. 2d.

J- RUSSELL
Chetwynd, Shanklin Drive, Westcliff-on-Sea

FREE-9 BOY KING !
A really stupendous offer ! This grand Complete Set depicting the World’s Youngest Ruler is usually
sold a t  1 / - ,  but we are offering i t  ABSOLUTELY FREE to all approval applicants who enclose just 2d.
for postage. Only a very limited number of sets available, so avoid disappointment by writing NOW to :

SHOWELL BROS. (M.M.10), 42, VANBRUGH HILL, LONDON, S.E.3.

100  L IONS & SET OF  DANZIG
WITH 20  L IONS FREE

Everv stamp in this unique packet has a lion on it .  A fine Set of BELGIAN (lions), Set of Bavaria including pictorial officials,
Set of ESTH0NIA, Set of NEW ZEALAND (Victory pictorials), Set of 14 Norway and Sweden, including officials. Set of Denmark (with 2b,
lions j, PERSIA (lion with swordi.CZECHO-SLOVAKlA, Bulgaria, SPAIN, commemorative IBERO-AMERICANA, Set  of 16  FINLAND,
new issue, etc. (usually sold a t  1/4), and a fine pictorial S0RUTH surcharged SARKAR. Price 5d., postage l i d .  extra.  Purchasers
of this packet asking for sheets will be presented with a beautiful Set  of DANZIG (including high values to  5GO,OOOM. FREE). (20 lions
making a total of 120 lions with the packet), this Set alone usually sells a t  lOd. A free Set  of stamps will also be given to
all who send addresses of s tamp  collecting friends. H.  C. WATKINS (M.M. Dept. J, GRANVILLE ROAD, BARNET.

THE LION PACKET’ —

OVER 10 / -  WORTH OF  STAMPS FRFF I
(Including Rare NICARAGUA, Catalcgued 7/-i 1 ™ “ ■

Bovs ! Take advantage of this unusual offer ! Von are bound to want many of these stamps for your albums.
The packet contains unusual and  scarce items such as : ESTHONIA (mint), CAPE OF GOOD HOPE, CEYLON,
SET OF AIRMAILS (mint), TURKEY (paUce), NEW SOUTH WALES, BRAZIL (airplane), PHILIPPINE
ISLANDS (obsolete), HUNGARY (war charity), ami the earliest issue of NICARAGUA (cat. 7 / - )  also a
FURTHER 30 GOOD QUALITY STAMPS are included, among which an  COLONIALS, COMMEMORATIVES,
and several UNUSED. This grand packet is ABSOLUTELY FREE to all genuine applicants for approvals

who enclose 2d. for postage. Write NOW, as the supplv is limited.
SUPER STAMPS (M.M.5), LALESTON, VANBRUGH HILL, LONDON, S.E.3.

“THE IMPROVED
MATLOCK ALBUM”

The Greatest Gift made EVEN BETTER
This famous Gift Album is already known as The
Finest Stamp Gift of the Century. It is now issued

in a still better form. I t  con-
tains spaces for every stamp-
issuing country, one hundred
finely illustrated pages, ruled
and spaced, with full index.
The album is now' bound in
stout grained card, coloured
pictorial cover. I t  is an
album worthy of your collec-
tion. I t  is Free. Write for
the ” New Matlock Gift
Album ” now and just en-
close 4d. s tamp to  cover post
and packing. (If extra i d .
stamp is sent a Splendid
Illustrated Handbook, “ The
Stamps of Abyssinia,” will

be sent as well as  the Album).

WHITFIELD KING’S
STANDARD CATALOGUE OF POSTAGE STAMPS

OF THE WORLD.
55,000 varieties, 6,000 illustrations. 1,000 pages.

1933 New Edition. Jus t  published.
The Ideal Catalogue for the General Collector.

Only standard varieties included, consequently i t  is not  overloaded with
thousands of trilling minor varieties, which are unnecessary to the average

collector.
Price The best loose-leaf albums

*7 /(- are the •’ Paragon,” "Acme”
* / v and '‘Cosmos.” Ask for

Post Free. particulars.

Write for 1933 price list
of sets and packets free for

the asking.
ASK FOR APPROVALS

VICTOR BANCROFT
GIFTS DEPT., MATLOCK, ENGLAND WHITFIELD KING & CO., IPSWICH, SUFFOLK.

NEW ISSUES AND NOVELTIES FOR THE JUNIOR AND MEDIUM COLLECTOR.
Canada : Ottawa Conference, set of 3 . . .

„ 6c. „ provisional Air Mail . . .
Newfoundland : new 7c. Duchess of York
Sudan : 21 pias. Air Mail provisional . . .

„ 1931, pictorial Air Mails, set of 3
Australia : Sydney Bridge, 2d. and 3d.. . .

„ Kookaburra Bird, 6d. new issue
Br. Honduras : Belize Relief Fund, set of 5
Montserrat : Tercentenary commein., set of 4
Siam : Bangkok anniversary, set of 4 . . .

Postage Extra.

1/4 United States : Olympic Games, 3 and 5c.
6d. „ ,. 1932, 2c. Arbour Dav commem.
fid. Belgium: new design, 2-35c., set of 6 . . .
9d. „ 1932, Cardinal Mercier, set of 4

1/- Jamaica : new pictorial design 2d.
7d. MONTHLY SPECIAL OFFERS
8d. Afghanistan : 1909 Official (cat. 2/-)
2 Nyassa : The Triangular issue, complete
9d. Persia : Pictorial Air Mails, set of 4

lOd. 25 ail different Air Mail Stamps ..........................
43, BUCKINGHAM GATE, LONDON, S.W. 1. •WESTMINSTER STAMP CO.

F INE  NEW ISSUES
Add to the interest of your collection by  including
these latest issues, fine pictorial cotn rnemora rives,
scarce Air Mails, etc. The Stamps with a story.

APPROVALS IF  REQUIRED.
Our famous WESTMINSTER BLUE BOOKS have
been entirely remade for the new season, and now
include a wonderful range of uncommon and seldom
seen varieties. SENT ON REQUEST ONLY.

7d.
3d.
5d.

1,/2
3d.

6d.
1
fid.
6d.
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ARRANGING THE STAMP COLLECTION
matter for each individual. It  is his opportunity to infuse
personality into his collection and, that  being so, we can offer
only general suggestions. At the outset it
maximum number of stamps that  may be
keeping in mind the point that  the loose-
leaf album has been adopted to avoid
over-crowding, to enable each individual
stamp to be studied as a stamp and not
merely as one of a bunch. Mr. W. E.
Fyndem, in an excellent series of articles
now appearing in “Stamp Collecting ’’ on
this very topic of reconstructing a stamp
collection, has suggested 12 as an ideal
maximum number, in order to give each
stamp a surround equal to its own width
and depth. In some circumstances it will
be found desirable and necessary to  exceed
that number, in others it  will be found essential to reduce it ;
but in practice 12 will prove a happy working basis.

An important principle to observe is not to  permit stamps
from two different issues to appear on the same page. Where
an issue contains about 10 to 15 or 18 to 20 stamps, obviously
there will be no difficulty in carrying out that rule, for the whole

of one page or of two pages will be used. There
will be rare occasions, however, when a series
will contain more stamps than can be accommo-
dated on one page, and yet insufficient to call
for two whole pages, say 16 or 17. I n  a case
such as this the rule must be broken by dividing
the set into two parts, high and low values,
for example : pence and shillings in the case of
a British issue, or centimes and francs in a
French series. The low values may be arranged
on the first page, and the high values allocated
to the bottom of the next page. That will leave
the upper half available for the use of a short

series of the same country.
Undoubtedly the thorniest problem to be faced by the young

collector is the undesirability of mounting used and unused
stamps together. The mingling of used and unused stamps does
create a patchy appearance, and undoubtedly, when endeavouring
to reconstruct a stamp collection, one must be prepared to discard
the old untidy methods under which all varieties of stamps were
thrown together. The young collector who has little money
to spend on the hobby, and is compelled to rely upon gifts of
used stamps from friends in business houses, should concentrate
upon used varieties, and make it a rule to mount his unused

specimens in another album. It  must be emphasized
that only clean, lightly postmarked copies should be
mounted. Heavily marked copies are not to be
tolerated in the case of common issues, and should be
included only as a temporary measure in others. In
no circumstances should damaged stamps be included.

Monotony of arrangement must be avoided. I t  will
be almost impossible to avoid having several pages
alike in a fairly extensive collection, but those pages
must be kept apart ; the eye of the beholder must
have something new to look on with each succeeding
turning leaf. No two successive rows on a page
should contain the same number of stamps, and it
is a good rule to make alternate rows odd and even.
Most important of all, the stamps must be balanced
on the centre point of the page. (Continued on next pa%e)

AT this season of the year many readers will be taking up  stamp
collecting for the first time, and a still greater number
will be resuming their interest after a summer’s hibernation.

A few words on the arrangement of a stamp collection will be
timely, therefore, for a well-arranged col-
lection is the hobby’s greatest joy—and the
thing most rarely met with.

The majority of our readers doubtless
commenced stamp collecting with a fixed
leaf album, and in most cases they made
an endeavour to  assemble their then small
collection in neat formation. As time wrent
on, they found it increasingly difficult to
maintain a neat appearance ; certain well-
filled countries had to encroach upon space
allotted to other countries, and finally the
effort to preserve reasonable order had to

be sacrificed to the sheer necessity of making room somewhere.
There lies the tragedy of the fixed leaf album. It  has many
advantages, and unquestionably it  is helpful to the beginner ;
but it  cannot keep pace with the times, or adapt itself to the
changing ideas of the growing philatelist.

The remedy lies in the use of the loose-leaf album. In first
cost it may be slightly more expensive, but it
has the advantage that the perfect display of
one issue creates no difficulty in housing re-
maining issues of the same country, for additional
leaves can be inserted and allocated as required.
Further, there is no waste space devoted to
countries that  are not represented in the collection.

The choice of album is important and, as in
all other matters of s tamp collecting, it will
prove a sound maxim to buy the best that can
be afforded. I t  should be borne in mind, however,
that the heaviest paper is not necessarily the
ideal paper on which to mount stamps. Highly
glazed or very rough papers should be avoided. A good plan
is to test a sample, rejecting any paper that will not take writing,
or that tears badly when a cheap stamp mount is detached
from it.

This is the only occasion on which a stamp collector should
use anything less than the very best of stamp mounts. A good
peelable mount costs only 8d. per 1,000, and can be detached
from the back of the stamp or the page of an album without
leaving more than a mere trace. The removal of a cheap mount
is an operation involving considerable risk of damage both to
stamp and album page, so that the saving of three or four pennies
on a cheap packet of stamp mounts may prove a very
expensive economy.

The size of the page is not an important matter.
There are several sizes about 11 in. x9 |  in. that may-
be considered standard, and for which additional leaves
can be purchased at reasonable cost without difficulty.
These pages are usually printed with a decorative
border and a series of very faint small squares, known*
as the " quadrille,” to serve as guides in arranging the
layout of the stamps. Space is provided at the head
of the page for the title of the country and, while
readers possessing a measure of artistic ability may
decide to write their own titles, it will be comforting
to the less confident to know that sets of suitable
titles, printed on gummed paper, may be purchased.

The arrangement of the stamps is largely a personal

is well to decide the
placed on one page,
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Stamp Collecting—-(Cws/tnwed from previous page)

125,000 STAMPS FREE!
For full details of the above gigantic gift scheme write now enclosing postage for any one of the following,
FREE : - 103, including Alaouites, Svria and Lcban. 25 old Bavaria, 5 fine ICELAND (inc. 2 heads)
or 25 special FINLAND. Ask for Approvals. ENCLOSE POSTAGE ONLY. OVERSEAS 3d.

ASTLEY & CO.  (M.17) ,  Low Hi l l ,  WOLVERHAMPTON

This point is actually marked in the quadrille by a
little cross, ami if i t  is decided to occupy the point
with a stamp, the remaining stamps must be arranged
to radiate from this point. If the central space is
left clear the stamps must circulate around that
pivot, as i t  were.

An immense amount of advice could be added to
these comments on cardinal points of layout, but they
would consist largely of personal views, and it cannot
be 100 strongly emphasized that the charm of the
well-arranged, well-written-up collection is in its
expression of its owner’s ideas. Those readers who
would like further advice on their layout problems—
or any stamp question—should write to the Editor,
who will gladly do his best to solve the difficulty.

CHEAP SETS, Packets, etc. Set Cat. £21. Free Lists.
Postage.—Shields, Wolstanton, Staffs. BEWARE OF  IMITATIONS  !

THE “ DIAMOND ” PACKET IS THE ONLY PACKET
OF UNSORTED STAMPS in which MANY RARE
STAMPS have been found. I t  contains approx. 1,000

UNSORTED STAMPS from Convents abroad.
1 pkt. 13 .  3 pkts. 3/6. 5 pkts. 5 fl.

All post free. (Abroad 3d. per pkt. extra.;
O. NERUSH

(Dept.* *' H ” ) ,  68, Turnpike Lane, London, N.8.

FREE ? 50 different, pkt. Mounts, Gauge, to appli-
cants enclosing 2d. postage and requesting approvals.—
Hagel Bros., 11, St. element's Avenue, Blackpool.

Gibbons’  1932  Air  Stamp  Catalogue
The rapid extension of airmail activities throughout

the world is strikingly demonstrated by the consider-
able increase in size in the 1932 edition of Gibbons’
Air Stamp catalogue. I t  is not possible to say offhand
the number of issues that are included for the first time,
but the figure certainly runs into hundreds. As a
production the catalogue is a great improvement upon
its predecessor. 'Die page size has been reduced by
half, for example, and as a result a handy-sized
compact volume is produced.

Sharp increases in price among the early “ star ”
issues, such as the famous Newfoundland " trans-
atlantics/’ were to be expected, but the extent of the
increases is surprising. They average between 25 and
50 per cent. The upward movement is not confined to
the ” star ” pieces, however, for the low-priced issues
are also advancing rapidly. Judicious purchase now
must show a handsome profit in the course of the
next few years.

Gibbons’ catalogue is not intended to cover the whole
range of aero-philately, but, for the present a t  least, is to
confine itself simply to air mail stamps. For this
reason the popular literary supplement to the 1931
edition disappears. This will be a matter of regret to
many collectors, and we suggest to Messrs. Gibbons
that* they should include in each annual edition a
edneise review of the air mail development of the
preceding year.

The catalogue may be obtained from Stanley
Gibbons Ltd., 391, Strand. London, W.C.2, or  from any
stamp dealer, price 2/6, or 2/9 including postage.

100 DIFFERENT STAMPS FREE. Send for |d .
approvals. —Cox, 21, Dennis Mansions, Westcliff.

£1  PACKET FREE with Id.  and Id. Approvals.—
Cheeseman, Addiscomb Road, Watford.

1000 DIFFERENT STAMPS 1000
ON APPROVAL

from which you may select any 100 for 3/-
This selection is not made up of the thousand
commonest stamps, but contains specimens
priced by Stanley Gibbons up to 1/- each.
For 3 / -  you have the opportunity of choosing
100 stamps of the catalogue value of 20/-  or more.

H. HARDY,
39, Rosebery Gardens, Hornsey, London, N.8.

75 British Colonials inc. Trinidad, Guiana, Jamaica,
4d.—Cranwell, 54, Churchill Rd., London, N.W.2.

Stamps I Packet 500 on approval Pick any a t
| d .  each.—-Wyk, 576, Chester Rd., Manchester.

DO YOU COLLECT Fine Used British Colonials ?
Then ask to  see my collection of 600 different at Ad. each
Stamp, the best value at the lowest cost. Sent on
request. A good selection at Id. each and upwards if
desired. Duplicate Stamps Bought or Exchanged.
BICKERS, Elveden, Lordswood Avenue, Southampton.

Swiss Disarmament Air Mail
cover sent to you direct, 9d. Complete set
Swiss Disarmament unused, 3/3. Complete set
Disarmament Air, 1/9. Approvals of celebrated
“ Richemont ” packets, sets and singles, sent

by Air Mail. Postage 6d.
A. M. Phillips, Richemont, St. Legier, sur Vevey,

Switzerland.

United States speciality, 50 superior varieties, 1/3.
Jamestown Set, 1 / -  ; Walloon Set, 1/-  ; Pan-Buffalo
Set, 5 / - ;  24 Air Mail, 1 / - ;  Dollar Omaha, 20 / - ;
Newspaper Set, face value £52, for 20/- ; M. O. truces.
Large stock. Collections, accumulations bought.
Charles King, " Strathcona,** Sherborne, Dorset.

THE GRAND CARIBOU PACKET FREE ! 1 Contains
scarce stamps from Newfoundland (Caribou), Vatican
City, Ethiopia, Zanzibar, Persia, Egypt, Mauritania, and
fiftyotherinteresting different stamps. Send 2d. postage,
request Approvals. (Abroad 6d. P.O.).- Longbottom
& Eastick, 59, Holdenhurst Road, Bournemouth. 75  DIFF .  FREE

SET OF PERSIA
(Large Bt -coloured Pictorials)

SET OF NIGERIA
PKT. OF MOUNTS. PERF. GAUGE

This wonderful offer includes beautiful set of Persia,
set of Nigeria (high values), Straits, set of Ship stamps,
G.B, (1841), 25 BRITISH COLONIALS, Egypt, etc.

Free to Genuine Approval Applicants.
J .  BURTON, 31, ONSLOW ROAD, LIVERPOOL.

SARDINIA PACKET FREE
A fine packet of all different Stamps containing
Sardinia, unused ; Brunei, unused ; Jamaica, 1 -
and 2/- ; Mesopotamia . Transvaal Id., unused ;
Paraguay, 1931 ; Ic. and 2c., unused ; Set of 3
Prussian, officials, unused ; Philippine Is. . Siam, large
head ; Tra vancore ; Turkey ; New South Wales, etc.,
free to all asking to see my famous approval sheets
and enclosing 2d. for postage and packing (Abroad 3d.J.
Albums 14 .1  10, 3/-, 4, - ,  6 -, 7/6,  10 and upwards.
S. HAMMOND, 2, Chesham Fields, Bury, Lancs.

New Racing Craft
Messrs. Bowman Models, manufacturers of the

well-known model boats and aeroplanes, have recently
put on the market a very interesting new rubber-driven
racing craft which sells at the exceptionally low price
of 1 3. This vessel, named the “ Whirlwind,” is
27 inches in length, which is longer than many more
expensive models. It is beautifully made of wood
and is fitted with a cabin, rudder, and metal spray-
hood. The propeller has twin blades and is driven
by a fast and powerful rubber motor. The ” Whirl-
wind ” is painted in three colours and, altogether, is
a very smart affair and excellent value for money.

TRIANGULAR AIR STAMP
A mint triangular pictorial stamp from Iceland, sent
free of charge to bona-fide applicants for selections
of duplicates on approval. 300 different stamps

(extra good), post free, 1/3.
HENRY TURNER,

110, Barnett Road, Preston, Brighton, SUSSEX.

A FINE SET FREEH
Any One of the following sets will be sent Free to
applicants for my Approval Sheets enclosing 2d.

postage (abroad 4d.).
25 Africa. 10 Paraguay.
25 ' Animal ’ Stamps. 10 Persia.
11 Montenegro )1907). 15 Venezuela.

The 6 sets will be supplied far 2/-. Fine list free.
FELIX SYKES, NEW BARNET.

"Miss England ///  ” —{Continued from page 6S7)

wide open, but if the pedal is lifted slightly, the driver,
by twisting his foot in one direction or the other, can
speed up or slow either engine in relation to the other.
This allows the pilot to manipulate the engine power
in conjunction with the rudders for turning at fast
speeds.

On the dashboard of the boat there is an almost
bewildering array of instruments, including revolution
indicators, timing clocks, ignition switches, oil and
water temperature and pressure gauges. There are
also others that indicate the supercharger boost
pressure, and fuel and oil gauges arid wanting lights,
all of which come under the charge of Mr. Kaye Don’s
engineer.

I t  is interesting to note that the hull when completed
weighed within .05 of a ton of the estimated weight,
and the complete boat, with all machinery and acces-
sories installed, has a total weight of 12,758.51b., or
approximately 5.6 tons ; equivalent to only 3 lb. per
b.h.p.

GIVEN X?O EVERY
AWAY Z-dC. MONTH
For full particulars send an addressed envelope to

Department No. 200,
ERRINGTON & MARTIN,

SOUTH HACKNEY, LONDON, E.9.
Established 1880.

Those sending a stamped addressed envelope will receive
free three handsome Pictorial new issues.

SPECIAL  65  DIFFERENT
I am sending FREE 65 different stamps to all appli-
cants who request books of British Colonials and
Pictorials, from Ad. each, Jess 25% discount. This
excellent packet includes obsolete Iraq, 3 Tigers of
Malay, 2 Str. Sett., 3 Pictorials of South Africa, Old

Gold Coast, and many other good stamps.
ERIC J.  WATTS, 48, London Road, Northampton.

*9 Nyassa Triangular, 1924. Complete set
*14 Antioquia, 1899. Complete*set (Cat. 2/Tl)*

9 Roumania Schoolboy King, Complete sei
*12 Danzig, 1923. Air Mails complete
*3 Abyssinia, 1896. Postage due. Rare errors .
*6 Abyssinia, 1917-28. Large pictorials (Cat. 8/11 ) 1/4
6 Spain, 1929-30. Barcelona Exhibition

•1  Iceland Triangular, 1930. Air Mail
16 Armenia, 1921. Large pictorials. Rare ..
5 Liberia Triangular, 1921. Snake type

*9 Liberia Triangular, 1919 (Cat, 12/3)
*18 Montenegro, 1921. Large pictorials complete w .
*1 Sudan, 1931. Air Mail. Monoplane pictorial 3d.
5 India, 1931. New Delhi commemorative

*27 Liechtenstein, 1920. Complete sei ...
4 Belgian Congo, 1920. Large Air Mail

*17 Montenegro, 1913. " ‘ - . -
14 Ukraine
25 Air Mails

•25 Nicaragua
200 Hungary

* Unused.
W. BENNETT, 53, Marlborough Road, London, E.8.

, ------„ ----  ------ Complete set ... 7d.
1 Rhodesia, 1897. Large 8d. pictorial (Cat. 4/6} 3d.A ---- --------------- . ------

6d.
13
7d.

5d.
3d.
7d.

1 6
2 11

6d.

9d.
8d.
1 6
1 3
9d.

lOd.
lOd.
7d.

Complete set (Cat. 5/6)
100 British Colonials
100 French Colonials ..

50 Russia (Cat. 1(( )
*20 Ecuador
I jd .  extra. All different.

3d.
6d.
9d.
1/7

Postage

Thie  Qnonn  > ■ set to i inch s.c. and costs 8/-I Hlo  OpdVU per month. 'The sum is the 50th of
£20, the price of a whole page advertisement. Over
90,000 copies of the December number were distri-
buted all over the world. You therefore reach this ex-
clusive public for approximately one penny a thousand.

Lovely Recent Stamp Issues
(MINT SETS)

Canada, Ottawa Conference, 3, 5, & 13c., Air 6 on
5c. 14} 1 /9

Gibraltar Id. & 1 Ad. View of the Rock .. .  (2) 4d,
Ireland Eucharistic Congress, 2d. & 3d. ... (2) 7d.
Montserrat Centenary complete to 5. - ... (10)12/-
New Zealand Air Stamps, 3d., 4d., 5d. \ 7d (4) 2/3
Postage extra, cash with order. Full lists free.

Try us for any Rare Stamps you need.
NORRIS & CO. (Dept. M.l, Norwood, London, S.E.19,

UNPARALLELED
THE MONTH’S FINEST FREE GIFT

A super packet containing a fine ROUMANIAN AIR
STAMP, ERITREA pictorial, ALBANIA, SAAR.
BELGIAN CONGO, LEBANON, Luxembourg, Syria,
and many beautiful pictorials, a really wonderful
addition to your collection. Simply request approvals.

NOT EVEN POSTAGE REQUIRED.
R. HEWSON, 36, STERT ST., ABINGDON, BERKS.

3 Rare Abyssinian Stamps Free
To all Genuine Collectors applying for our

famous Approvals.
DEPT. 2, BROADWAY LIBRARY, HERNE BAY.
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Stamp Gossip
and Notes on  New Issues

c □□
□n

A Mighty TaskAttracting the Tourist Railway Commemoratives
A romance of stamp production lies

behind the bare official announcement that
To aid the funds of the Netherland

Tourist Association, Holland has issued a
special series of stamps to be sold at a
premium. It  consists of four values with
striking pictorial designs showing aerial
views of Dutch scenery, each with a fore-
ground design superimposed on the view
as follows:—2|c .  + l£c., Windmill and
dykes;  6c. +4c., Aerial
view of church ; 7|c.  +
3|c. ,  Scene at canal locks ;
12c. + 2|c.,  Fields of grow-
ing tulips. The initials of
the Tourist Association,
A NW,  and the friendly
greeting, Salve Hospes, are
incorporated i n each design ,
as is shown in our repro-
duction of the 12|c.  stamp.

The 32c. Philippine
Islands stamp, illustrated
here, is also from a stamp
series issued for the express purpose of
attracting tourist traffic. The view shown
is of the famous Baguio Zigzag, a tortuous
motor road leading from Dagapan to
Baguio, capital of the Benguot mountain
province, a summer resort 5,000 feet above
sea level. The track is a series of hairpin
bends and the speed enthusiast will dis-
cover in it more thrills to the mile than
any Tourist Trophy motor cyclist can find
in a circuit of the famous Isle of Man track.

the United States Congress have passed
a measure enacting an increase in the
postal rates for first-cl ass mail from two
to three cents. Within a very few hours
of the signing of the measure, the State
Bureau of Engraving and Printing had set

its presses to the pro-
duction of four billions of
3c. stamps—at the rate
of 100 millions per day !

In addition, the Post
Office Department faced
the task of turning out 300
millions of 3c. stamped
envelopes, one billion ad-
ditional 1c. stamps for
emergency use with 2c.
stamps and 2c. stamped
envelopes, and several
hundred millions of 1c.

and 3c. postage dues.
The new 3c. stamp is purple in colour

and takes for its design the same portrait
that  is used on the 2c. Washington bi-
centenary commemorative. The bi-cen-
tennial dates, 1732-1932, are omitted,
however. Thus the U.S.A, enjoys the
uncommon experience of having two
stamps current with identical designs.

There is a more curious outcome of the
change-over, however. There are actually

The full Philippine's set contains seven
stamps, the designs used for the other
stamps being: 2c., Mavon Volcano; 4c.,
Post Office, Manila; 12c., No. 7 Pier,
Manila Bay ; 20c.. Rice plantation ; 24c.,
Rice terraces.

Mongolian Pictorial Issue

four varieties of 3c. stamps in current use :
the 3c. Lincoln portrait, first issued in
1922 ; the 3c. Washing-
ton bicentennial com-
memorative ; a 3c.
violet Olympic Games
commemorative issued
on 15th June ; and the
new 3c. already des-
cribed.

The Olympic Games
stamp was to have been
issued as a 2c. value in
May, but  its appearance
was deferred pending
the Congress decision on the proposed
alterations in the postal charges. The
design of the stamp shows a sprinter on
his mark. There is a companion stamp,
a 5c. blue depicting a discus thrower.

♦ * ♦ *
The huge sale commanded by a popular

commemorative issue is illustrated by the
success of Australia’s Sydney Harbour
Bridge issue. The entire supply of surface
printe copies of the 2d. stamp, 25 millions,
was exhausted on 23rd April. The two
millions of line-engraved 2d. stamps were
sold out by the second week in April.

Australia's new 6d. stamp, the second
of the ” fauna ” series, has now been issued.
As will be seen in our illustration, the
design is very similar to that  of the original
Kookaburra stamp issued in 1914.

Those stamp collecting readers who revel
in figures will be interested to examine the

following table of new’
stamp issues for the
year 1931 :— Europe,
488 ; Asia, 224 ; Africa,
518 ; America, 471 ;
Oceania, 83. Air stamp
issues included in these
figures a re :—54, 21,
66, 1()7 and nil respec-
tively, a total of 248,
14 per cent, of the total.

Commemora t ive
issues accounted for 422

(24 per cent.), a considerable decline on the
1930 figures, when there appeared 615
commemoratives, representing 36 per cent,
of the total of 1,660 new issues for 1930.

♦ * * *
To mark the 400th anniversary of the

landing of the Portuguese navigator, Martin
Alfonso da  Souza, at Cape St. Vincent
near Santos, and the subsequent colonisa-
tion of the country, Brazil has issued a
commemorative series of five stamps, with
designs as follows :-—20 reis, Meridian of
Tordeshila ; 100 reis, Ramacho and
Tiberica ; 200 reis, Alfonso da  Souza ;
600 reis, King Joao I I I  ; 700 reis, Da
Souza's landing.

thank Stanley Gibbons Ltd. for their courtesy in
loaning the stamps from which the illustrations for our
stamp pages have been made.

Stamp collecting members of the Hornby
Railway Company will be specially in-
terested to see our illustration of the
railway commemoration stamps recently
issued by the
Republic of San
Marino to cele-
brate the opening
of the electric rail-
way between San
Mar ino  and
Rimini.

The series con-
tains four values,
20c., 50c., 1L25
anti 5 Lire, each
using the illus-
trated design.

Another interesting railway event, the
50th anniversary of the opening of the St.
Gothard Railway in Switzerland, has been
celebrated with postage stamps, Switzer-
land having issued a short series of three
stamps, denominated 10c., 20c. and 30c.,
respectively, bearing portraits of M. Louis
Favre, the engineer responsible for the
construction of the tunnel and railway ;
M. Alfred Escher, the  first President of the
railway's administration, and M. Emil
Welti, one of the original inspirers and
supporters of the project.

Stamp Statistics

Among the
most interest-
ing of recent
new issues,
Mongo l i a ’ s
new series is
wor thy  o f
comment. It
is the  country's
first pictorial
s e t .  The
designs intro-
duced for the
13 stamps may
be said to range
themselves in
three groups : -
First, 1 mung,

Printer ; 2m., Telegraphist ; 5m.,
Mechanic ; 10m.. Factory ; Second, 15m.,
Revolutionary soldier ; 20m., Mongol
group ; 25m., Mongol soldier ; 40m., Syke
Bator, the late revolutionary leader ; 50m.,
Syke Bator memorial : Third, 1 tug. Moun-
tain view ; 3t., Sheep shearing ; 5t., Camel
caravan ; 10t., Moorland scene.

meccanoindex.co.uk



THE MECCANO MAGAZINE

New Tri-ang Powerful Clockwork Toys
A fine new range of clockwork
toys to work with your models.
Real precision jobs, British made—
Tractors, Tanks and Motor Cars.
There are other models besides
those shown here, including Magic
Sports, Saloon and Racing Cars.
Get full particulars now." WHIPPET " CLIMBING TANK

No. 1. - - - - -  1/3d.
A miniature of a climbing fighting tank. Strong
motor, control lever. Swivelling gun turret.
Rubber bands. - - -  Length 5}  ms

TRI-ANG TRACTOR No. 2 . - -  3 / l ld .
Steel construction, cellulose painted red. Reliable motor
with control lever. Rubber bands on steel wheels.

- - - - - - - -  Length 8!  ins.

£ A £*<
tWI-AMu THACTOR

Rcgd. Trade Mark.

TIGER CLIMBING & FIGHTING
TANK No. 2 ........................ 5/11
A powerful climber, made of steel, with wide rubber
bands. Swivelling gun turret with firing device.
Control lever. - - - -  Length 10 ins.

TRhANG TRACTOR No. 1 (Nippy) - 1 / -
Climbs obstacles in a surprising way. Thick rubber bands.
Control lever. - - - - - -  Length 5 I ins.

British Made by LINES BROS. LTD., TRI-ANG WORKS, MORDEN RD., MERTON, LONDON, S.W.19

The F R O G Flying Model Interceptor Fighter
A pe r fec t  sca le
model of the real
thing. Rises from
g round  i n  3 f t  .—
flys 300 ft. Fully
wound in  box in
less than 1 minute.
Pe r fo rms  a l l  t he
evolutions of a real
machine, including
looping the loop.
Patent construction
avoids damage

Wing Span 11 J ins.

Bri t ish  Made  by  INTERNATIONAL MODEL A IRCRAFT LTD.
Write for particulars t o  the  so le  concess iona i re s :—
L INES BROS.  LTD. ,  MORDEN ROAD,  MERTON,  LONDON,  S .W.19

Length 9£  ins. Weight  f oz,
PRICE

10<6
TRADE W MARK

RECD.
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SECCOTINE
(REGD.)

mended mast of
Shamrock I
Have you ever thought of the colossal strain placed on the mast of a big
racing yacht? When Sir Thomas Lipton’s famous Shamrock I broke
its mast, SECCOTINE was used to repair it. That is PROOF OF THE
STRENGTH OF SECCOTINE, the world’s most famous adhesive.
Don’t experiment with unknown, unproved adhesives. Seccotine
has stood the test of time. IT HAS NO SUBSTITUTES.
Your models will stick permanently if you use Seccotine. Look for the /
name on tube and carton. Made by British workpeople.
Obtainable in tubes 4Id., 6d. and 9d. at all good Stationers,
Ironmongers and General Stores.

There is only ONE SECCOTINE
POST COUPON

for
FREE BOOKLET z

MAKE EVERY SNAP
A GOOD ONE

Fits
every make

and size of camera.

Made in  England by ILFORD LIMITED, ILFORD, LONDON.

Think how much wider
your choice of subjects
wil l be . . . . how you
wil l  feel more certain of
success each time you
press the trigger, when
you know that your
camera is loaded with
Selo the FAST FILM,
made specially to HELP
the amateur.
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HAVE YOU HAD YOUR FIRST

SKY BIRD?
A SKY BIRD constructional set costs only 2 / - .
Start your collection wi th a " Hawker Fury Interceptor
Fighter.” Made of Mahogany, wi th Brass fittings (all cut
to 1 / 7O th  scale) and holes to mark the correct positions

for assembling.

A SCIENTIST
has arranged these
experiments for YOU

I n  the " l ab . ”  you  don ’ t  of ten get the  chance of
t inker ing  about  on  you r  own .  That’s why  we  know
you w i l l  be keen on  Lot t ’ s  Chemist ry .  A Doctor
of Science has selected and arranged many interest-
ing chemical exper iments for you—all  of  wh ich
w i l l  provide you w i t h  a l o t  o f  fun

and scientific knowledge.
These a re  some exper iments : —Grow-
ing Chemical  Trees ; Big Crystals ;

makingjcoloured flares, etc., e tc .
Lot t ’s  Chemis t ry  Is supplied i n  5
sizes—larger boxes w i l l  shor t ly  be

ready.
BOX 1 w i t h  18  Chemicals, accessories
and book of  42 exper iments.  Price 3 6
BOX 2 w i t h  22 Chemicals, Bunsen
Burner ,  accessories and book o f  80
experiments.  Price 6/-
BOX 3 w i th  30 Chemicals, Bunsen
Burner ,  ex t ra  accessories and book
o f  131 exper iments.  Price 10 /6
BOX 4, larger size, w i t h  38  Chemi-
cals, apparatus, etc., and book of
181 experiments.  Price 15 6
BOX 5 w i t h  43 Chemicals, ad-
di t ional  apparatus, and book of
228 experiments.  Price 21
The above prices apply in Great

Britain only.
Spares supplied. Obtainable from
leading toy dealers and stores.

Lott's Chemistry is perfectly safe to handle.
Write for descriptive booklet to Dept. M.M.

LOTT’S BRICKS LIMITED, WATFORD, HERTS.
When you have assembled and painted a *' Hawker Fury,”
you wi l l  want two more to complete your " Flight.” Just
imagine, a complete ” Flight ” for 6/«» or,  better still,

a full squadron for 1 8 / -
Make your own Model Aerodrome!
Have your own AIR PAGEANT !
These models make excellent motor MASCOTS.
OTHER Models ready for immediate delivery
De Havilland " Puss Moth,”  the most famous light aeroplane.
The ” Blackburn Segrave ” Twin Engine Sports Monoplane.

If unable to obtain from your local dealer, wr i te
A. J. Holladay & Co. Ltd., 3, Aldermanbury Avenue,

London, E.C.2

LOTT’S CHEMISTRY
For your Model Railway
I t 's great fun  loading up  your  trains w i t h  br icks and sending them off by
rai l  to the  sites chosen for the  buildings. Wha t  realistic models, too,
you can bu i ld  w j t h  Lot t ’s  Bricks :—Houses, Bridges, Towers,  Railway
Stations, Garages—in  fact, a l l  the  buildings you see about  you every day.
The Tudor  Series contains many designs of O ld  English half- t imbered
buildings. Lodomo sets are complete w i t h  br icks embossed w i t h  designs
of Doors.  Windows  and Bonded b r i ckwork .  A l l  the sets contain i l lus-

trations of  the  models p r in ted  i n  colours.Giv joy  C inemas
Abso lu te l y  Re l i ab le

THESPECIAL
” GIVJOY ”

MODEL.
Wi th  4 in.
A lum in ium
Spools taking
up to 175
feet of film
is stil l the
PREMIER
line. As illus-
trated, with-
out  battery
and film.
Price 10 6
DITTO. Com-
plete wi th
battery, and
100 feet of
film.
Price 12/-

If unable to obtain from your local dealer/Lwrite fj

A. J. HOLLADAY & CO. LTD.
3, ALDERMANBURY AVENUE, LONDON, E.C.2

Lot t ’ s  Bricks
A few particulars of

some of the sets

BOX1.  Contains bricks,
roofs, trees and fences,
and plans for 30 models.

Price SA-

BOX 2. Complete w i t h
bricks, roofs, trees and
fences, and plans for  48
models. Price 1 O/~BUNGALOW. (Box I .  LOTT’S BRICKS  L

BOX 3. Contain ing br icks, roofs, and
plans for 72 models. Contains twice as
many br icks as Box 2 and builds p ro -
por t ionate ly  larger models. Price 17 /6

TUDOR BLOCKS at 3 6,
7/6, 21/-  per box.

LODOMO at 3/6, 7/6,
12 6 per box.

RAILWAY BOX. Wi th
this set especially fine
models o f  Stations and
Signal Boxes can be bu i l t .
Contains large numbers
of embossed Door and
Window Bricks ; also
roofs and p lat form
sections. Price 17 /6

SIGNAL BOX.  IBOX3 .  LODOMO),

Write for  complete l i s t
i l lustrated i n  colours.

Dept. M.M.,
LOTT’S BRICKS LTD.,

WATFORD, HERTS.
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FOR THE BOY WHO WILL HAVE THE BEST!
Kay Chemistry Outfits Kay Electrical Outfits

What a wonde r fu l  d i f f e rence
that  magic word  KAY makes. I t  is the hal l-
mark  of  qual i ty  and usefulness. The boy
who  gets a KAY out f i t  gets the best possible
value a t  the  pr ice ; an outfit packed fu l l  of

interest  and amusement,

ASK FOR A KAY OUTF IT !

Br i t ish  Made
6 SPLENDID  OUTF ITS

GIVEN AWAY
every mon th  un t i l  the end of  1932.
Three Kay Electrical Outfits value
21 / - ,  15 / -  and 10 /6  each, and
Three Kay Chemis t ry  Outf i ts value
21 / - ,  15 / -  and 10 /6  each, w i l l  be
given away to the  boy o r  g i d  who
sends the best answer, i n  no t  more
than 25 words,  to the  quest ion
" WHY ARE KAY CHEMISTRY
AND ELECTRICAL OUTFITS THE

BEST ? "
Entr ies for each mon th  must  be
received before the  28th of the
month .  Send you r  answer w i t h  the
name and address o f  you r  local

dealer to
THE KAY SPORTS CO, ,

Compe t i t i on  Dep t . ,
Pembroke Works,  LONDON,  N.10.

The wonder fu l  science of  Electr ic i ty has a great appeal co
every boy.  The Dynamo, the Electric Motor ,  the Induct ion
Co i l ,  the  Dynamotor ,  even the Electric Bell o r  the  Electric
L ight ing C i r cu i t  are never ending sources o f  interest  and
exper iment .  There  are outfits a t  2/-, 3/6, 5/6, 7 /6,  10 /6 ,
12 /6 ,  15 / - ,  21 / - .  30/- and 50/- each, and each set is com-

plete i n  i tself  w i t h  fu l l  instruct ions.

I n  the  10 /6  outfit, i l lustrated above, there are 3 bu lb  holders,
3 shades, 3 bulbs, a splendid double-coi l  Electr ic Bell, a
bel l  push, battery tester,  turnscrew,  1-way swi tch,  a won-
der fu l  Electr ic Induct ion Cod,  bat tery  d ips ,  insulated staples,
a supply of  bel l  w i r e  and tw in  f lex, a t i n  of  Kay insulating
tape and a splendid book  fu l l  of  exper iments  and Instructions.

Thousands of different exper iments,  alt interest ing and
in t r igu ing,  cer ta in t o  de l igh t  the  hear t  o f  any modern  boy,
can be per formed w i t h  the materials supplied i n  the KAY
CHEMISTRY OUTFITS. There are splendid outf i ts for
students a t  all prices :-1/-, 2 /6.  5/-, 7/6. 10 /6 ,  15 / - .
21/- ,  35/-, 63/— and 105 / -  each, and every sec above 2/6

each includes a splendid BUNSEN BURNER.
In  the  10 /6  ou t f i t ,  i l lustrated above, there  are 34 different
chemicals, and a splendid assortment of  glass tubing, filters,
test tubes, rubber  tubing, corks,  asbestos papers and mi l l -
board, Bunsen Tubing,  trays, scoops, test  tube holder ,  test
tube brush,  Bunsen Burne r  and a splendid book ful l  of

exper iments and instruct ions.

Obtainable from ai l  leading Stores, Toyshops and Sports Shops. If you  have any di f f icul ty,  please send d i rect  t o  the manufacturers :—

THE KAY SPORTS CO.  PEMBROKE WORKS LONDON,  N .10

YOU NEED
BRILEY
BILLIARDS
TO KEEP YOUR

BOYS AT
k HOME J

Buy a
Bassett-Lowke

SCALE
MODEL

S 13 /3  DOWN
I B R I N G S A
$ R ILEY  "HOME"
f B ILL IARD TABLE
5 TO YOUR DOOR

Riley’s " Home  " Bi l l iards w i l l  b r i ng  a wonder fu l  source of  pleasure and
in terest  t o  you r  home and thereby prov ide an unfail ing inducement t o  the
chi ldren to  stay indoors dur ing  the dark evenings. You  and you r  friends,
too ,  w i l l  be fascinated by this splendid game, and du l l  evenings i n  you r
home w i l l  be unknown.  A Riley " Home  ” Table is w i t h i n  the  reach o f
everyone. 13 /3  down  br ings the  6—ft.  size (cash pr ice £11 15s. Od.) to
your  door  on  7 days* free

risks.
PASSENGER. CARRYING GARDEN RAILWAYS
. . . YACHTS, BOATS AND SHIPS . . . ENGINES
When in  London, Northampton o r  Manchester, call at
Bas sett'Lowke Ltd., and see the wonderful display of models
of every description. In any case send for a copy of our
new Catalogue, over 350 pages, fully illustrated. Ask for

“Everything for Models,” No. 17, post free 1 /6 ,

t r ia l .  Riley's pay carriage and take
Othe r  sizes and prices :

all t ransi t

4 f t .  4 ins. x 2 ft. 4 ins. £ 7 O o
5 f t .  4 ins. x 2 ft. 10  ins. £ 9 O o
6 f t .  4 ins. x 3 ft. 4 ins. £11 1 5 o
7 f t .  4 ins. x 3 f t .  10  Ins. £15 O 0
8 ft. 4 ins. x 4 ft. 4 ins. £a i 1 o o

RILEY'S "COMBINE"
B ILL IARD AND
DIN ING TABLE
A magnificent piece o f
fu rn i tu re .  ready fo r
e i ther  purpose i n  3 few
minutes. Available i n
many attract ive styles
i n  oak  o r  mahogany.
The prices range from
£22 10s. 0d .  upwards.
Easy terms are available

for a l l  tables.

o r  i n  20 mon th l y  payments of  8/-, 10 /3
13 /3 ,  17/- ,  24/6.

Riley "Home ’ *  Bi l l iard Table
shown rest ing  on  a d in ing  table.

Wri te  f o r  details
and pr ice

DEAL  WORKS,  ACCRINGTON
And  Dep t . 1  2,  147,  Aidersgate St reet ,  London.E.C.1

SEPARATE SECTIONS AS FOLLOWS -
Section A /17  Garden Railways and the i r  Zd .
equ ipment  ................................ .......... .......... O Pos t ’ r * e

Section B /17  Stationary Engines, Fit t ings, / < j x
Boilers and Parts.............................................. 0 ' PosC  ree

Section $ /17  Racing Yachts. Motor  Boats, Ships’ Fit t ings
and everyth ing for the  mode l  ship-
bu i lder  .............................................................. O ’ P°s t  f r ee

NOT A DRY AS DUST LIST, BUT PACKED WITH PIC-
TURES AND THRILLS FOR THE MODEL  ENTHUSIAST.

Bassett-Lowke Ltd., Northampton
Z,onUon Branch : M anchcslcr Branch :

112, High Holborn, W.C.1 28, Corporation St.
Edinburgh :

At  Anderson’s, 105, Princes Street

Permanent Magnet
Boat Mo to r  wo rk i ng
off pocket  d r y
bat tery .  Price 7/6

r 32 i
FREE BILLIARD

TABLES
J
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HORNBY TANK LOCOMOTIVES A realM3 TANK LOCOMOTIVE. This is the
powerful Locomotive (reversing) supplied
with the Hornby M3 Tank Goods
Set. I t  is a handsome and extremely
reliable model that will give long and
excellent service,
red or

: will give long and
Available in either

Price, 7/6
Speed Model

Thc TERRY
No. 1088 N.R.

M3 Tank Locomotive
No. 1 TANK LOCOMOTIVE. This strong
and durable Locomotive is capable of
any amount of hard work. It is fitted
with brake mechanism and reversing
gear, and is supplied in colours to
represent L.M.S.R., L.N.E.R., ’G.W.R.
or S.R. Locomotives. Price, 13/6 No. 1 Tank Locomotive

SPECIAL TANK LOCOMOTIVE.No. ___________________ ____
This splendid Locomotive which is fitted
with brake mechanism and reversing
gear, has remarkable power and gives a
verv long run. It is available in the
colours of the L.M.S., L.N.E., G.W.
and Southern Railways. Price, 18 / -

No. I Special Tank Locomotive
No.  2 SPECIAL TANK
LOCOMOTIVE. This Locomotive
has great length of run and ex-
ceptional pulling power. It is
fitted with brake mechanism and
reversing gear. In every respect
it is a perfect model, beautifully
finished in the colours of the
L.M.S., L.N.E., G.W. and
Southern Railways, Price, 25/-

No. 2 Special Tank Locomotive
No. 1 ELECTRIC TANK LOCOMOTIVE.
This Locomotive is of the permanent
magnet type, and may be run from
a 6-volt accumulator. I t  can be stopped,
re-started, reversed and the speed varied
by the operation of levers at the side of the
track, i t  is supplied with a terminal con-
necting plate, speed and reverse control
switch and 3 feet of flex, and it is available
in the colours of the L.M.S., L.N.E.,
G.W., and Southern Railway Loco-
motives. Price, 32/6
This Locomotive cannot be run from the

mains supply.

OLD SWAN - LIVERPOOL

As fitted standard on leading lightweight machines.

Built l ike the ordinary and C.T.C. models
but without rear springs and under carriage.
The ideal lightweight saddle for all machines.

Your agent wil l fit i t  for you.
Weight only 1 lb. 14 ozs.

Price - - 14  - each
C.T.C. and ordinary models - - 15/6 each

Jf unobtainable locally, ptease write to us.

Lis t  of Special i t ies  post free.

Ask your
agen t  t o
show you
the  new
TERRY
Spring Grip
Cape Holder.
It clips on
the  s ea t
pillar stem
just beneath
the saddle.
Weighs only
2 ozs. Price
1/-. Leaflet
on request.

HERBERT TERRY & SONS LTD.,
REDDITCH, ENGLAND. Est. 1855.

London ; Birmingham : Manchester :
27, Holborn Viaduct. 210, Corporation St. 279, Deansgate.

No. J Electric Tank Locomotive

MECCANO LTD.

Putting the Sun to Work -(Coni, from page 675)

parabolic cross-sect ion. By means of this the Sun's
rays were brought to a focus on a pipe 2 |  in. in diameter
that ran the full length of the heater. The pipe
contained oil, and its two ends were connected to
the top and bottom respectively of a large tank that
acted as a reservoir. The oven was built into the
tank in such a manner that the oil could circulate
freely round it.

As our illustration shows, the heater was placed
in a sloping position with the tank above it. When
the oil in the pipe became hot it made its way upward
in the reservoir in exactly the same manner that
water heated in the boiler of a domestic hot water
system rises into the storage cylinder. Cold oil flowed
to the lower end of the heating pipe to take its place,
and thus a regular circulation was set up that main-
tained thc oven at a sufficiently high temperature
for slow cooking. The oven, the oil pipes, and the
back of the mirror were covered with thick layers of
non-conducting material. The result was that the
heat produced during the day was retained throughout
the night by merely closing laps that restricted the
circulation of the oil, and next morning the oven
was sufficiently hot to cook breakfast cereals.

A glass cover was used to exclude dust from thc
polished metal surface of thc reflector. It was difficult
to keep this sufficiently clean to allow the Sun’s rays to
enter without loss of power, however, and the mechan-
ism that tilted the trough to make it point towards the
Sun at all hours of the day was not very efficient.
In spite of these drawbacks good work was done with
the oven, and it is said that its fortunate owner was
the envy of his neighbours, for it was situated in the
open air and in consequence its surroundings were
very cool and agreeable.

One difficulty encountered by Dr. Abbott was that
of adjusting the temperature of the oven, but this
problem was partially solved by introducing a second
return pipe leading from the middle of the oil reservoir.
Valves were fitted to both return pipes, and the oil
< ould then be passed back to the healer after descend-
ing through the upper half of the reservoir only,
leaving the liquid a t  the bottom unaffected. By pro-
viding art alternative oil circulation in this manner the
heat could be concentrated Ln the upper part of the
oven when necessary.

There is no doubt that further experiments will
lie made on the direct utilisation of the heat of the
rays of the Sun, both for heating purposes and for
the production of power. Unless a new principle is
discovered, however, i t  is scarcely likely that the
present methods of generating heat and power will be
displaced on a large scale for a considerable time, owing
to the greater cost of direct methods.

Railway Speed-Up—(Continued from page 683)

sterling achievement. They had done their work
supremely well and given us an exhibition of the very
perfection of engine running. They had made no
attempt a t  record-breaking. Their aim had simply
been to keep their exacting schedule and arrive to time
in spite of delays, and most ably had they achieved
their purpose. The four service slacks a t  Great
Bridgeford, Stafford, Polesworth and Rugby were
observed with scrupulous care, and a t  no point was
there any risky running. The early checks and the
Boxmoor slack had taken fully 10 min. out of an
already very tight schedule : vet in spite of all Euston
was reached before time, and the net time from Liver-
pool was but little over three hours.

I t  is interesting to recall in this connection that
almost 100 years ago, when the Liverpool and Man-
chester Railway was in successful operation and the
London and Birmingham and Grand Junction Railways
were under construction, Dr. Dionysius Lardner, in
his book on " The Steam Engine,’* expressed his belief
that “on  the completion of the line of road from
the metropolis to Liverpool we may expect to witness
the transport of mails and passengers in the short
space of three hours.” The prophecy of this learned
writer — who was also a clergyman—has had to wait
a long time for its fulfilment, but almost any day
may witness i t  now.

More accelerations are promised for September, and
many already fast trains will be speeded up. In
the Liverpool services, the 11.50 a. tn. from Euston is
to be accelerated by 20 minutes, the 2.35 p.m. by 16
minutes, and the -I p.m by 18 minutes. The popular
5.55 p.m. non-stop is to be altered to leave a t  6.5 p.m.
and reach Lime Street a l  9.40 p.m.

These are but a few of the many accelerations
arranged for September. Is i t  not abundantly evident
that 1932 will be a red-letter year in the history of
railways and that a new standard of express speed has
come into force ? Apparently full use is to  be made of
the capabilities of modem locomotives on our perfectly-
aligned permanent way,
±miii i i i i i iui i i i i t i i i i i t t i i i i i i iHii i i i i iHii i i i i i i iHmiimji i iuniiuHii i i t i i i t t i i i i i iui i i im*vz

" MECCANO MAGAZINE" BINDERS
= There is no better way of keeping your |
| Magazines clean and tidy than by binding |
= them in one of the special binders we supply. =
= These binders have strong stiff backs, covered |
| with black imitation leather, tastefully tooled, E
= . and arc lettered in gold. Thc large binder holds =
= 12 Magazines— price 4/6 post free. The small E
E binder holds 6 Magazines—price 3/-  post free. 1

Meccano Ltd., Old Swan, Liverpool.
i i i i i t i ini i i i i inniinini i i ) i i i i t i i i i imihi i i i i i i i i i i imni imi i iun i i i th

Printing Machine -{Continued from page 693)

rotating continually at a high speed. In this manner
the paper is passed to thc timing rollers a few moments
before the printing stroke of the platen commences.

A 3* Sprocket Wheel, on the crank and camshaft
at the driving end of the model, is connected by a long
length of Sprocket Chain to a U* Sprocket Wheel 51
that is carried on a 6J* Rod together with four I*
Sprocket Wheels. These 1 '  Sprockets each carry one
of the four feed chains, each of which passes over
the Rods 52 and 53 and round the Rod 5-1. The Rod
53 consists of three separate pieces, two of which are
Pole Pieces and the other a 3 | "  Rod. The Pole
Pieces are carried at their outer ends on Corner
Brackets and at their inner ends are fitted with
Threaded Cranks. These Cranks carry guides built
up from 5|* Flat Girders curved to the shape as shown
in the illustration, and the 3£" Rod, mentioned pre-
viously, is then fitted in place. Two Collars on this
3A* Rod space the two inner chains apart the required
distance.

One more movement remains to be fitted. This is
the drive for the pick-up roUers 55 and 56. which are
used for taking the sheets of paper from the impression
roller and depositing them upon the delivery arm.
These rollers are built up in an exactly similar manner
to rollers 47 and 48, but it will be noticed that the
lower rollers fit into spaces cut in the guide strips.
The rubber tubing for l he upper rollers is carried on
Collars, but that for thc lower rollers is fitted on
Couplings. A J* Sprocket Wheel on one end of the
shaft carrying the lower rollers is connected by
Sprocket Chain to a similar Sprocket secured on the
Rod 28 of the Electric Motor.

When the various movements have been syn-
chronized the motors may be connected to their
respective switches. One wire from the motor driving
the fan is taken the full length of the model to a switch
fitted on a 5J" 3 |*  Flat Plate at the end of the model ;
the other wire is taken to a terminal on the same Plate
as the switch. This Plate is shown clearly in the
general view. One wire from the main driving motor is
taken to a second switch on the Flat Plate and the
other to one terminal of a Resistance Controller, the
remaining terminal of thc Controller being taken to
the terminal carrying the wire from the fan motor.
The controller will be found useful for finding the
most efficient speed of thc printing machine, and also
for taking trial impressions while experimenting.

While any adjustments are being carried out, the
Crank 34 should be in a horizontal position, thus
preventing the impression roller from becoming
covered with printing ink. It is also advisable to
start the fan motor first in order that a good suction
may be obtained before the machine is set in motion-
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MECCANO
BOOK OF PRIZE MODELS

Price 9d.
From any Meccano Dealer

1932
‘MECCANO/ a

PRIZE

A Hundred Magnificent Prize-Winning Models
designed by the world’s expert model-builders, are illustrated and described in this splendid
book. No  Meccano enthusiast can afford to be without i t .  Its 44 pages are packed full of
interest from end to end—new models, original ideas, new mechanisms,
of how these wonderful models can be built. I t  is beautifully printed on
illustrated throughout wi th superb photographic reproductions.

Extraordinary ingenuity has been shown by the prize winners,
include some striking examples

Cycles, and giant Cranes. There are also
There are many new ideas in i t  for you.

and full details
art  paper, and

The big
of the latest Locomotives, Steamships, Motor
particularly fine models of the most up-to-date long-distance Aeroplanes,
copy to-day !
HOW TO OBTAIN THE BOOK

obtained from any
Ltd.,

range of models
Cars and Motor

some
Get a

NEW  ZEALAND:  Price 1 / - f rom  dealersorl  / 2 f rom  Models Ltd., P.O.
Box 129 (Third Floor, Paykel's Building, Anzac Avenue, Auckland).

SOUTH AFRICA : Price 1 / -  from dealers o r  1 /2  from Arthur E.
Harris, 142, Market Street, Johannesburg. (P.O. Box 1199.)

CANADA  : Price 25 cents from dealers o r  30 cents from Meccano
Ltd., 34, St. Patrick Street, Toronto.
Readers living in countries other than those mentioned above

should order from Meccano Ltd., Old Swan, Liverpool, England,
sending a remittance of 1 /2  wi th their orders.

OLD SWAN - LIVERPOOL

The 1932 Book of Prize Models may be
Meccano dealer, price 9d., o r  direct from Meccano
Old Swan, Liverpool, price 10 d. post free. Ther are special
editions for Australia, New Zealand, South Africa and Canada
and details of the prices of the book in these countries are as
follows
AUSTRALIA : Price 2/- from dealers or  2/2 from E. G. Page

& Co., 52, Clarence Street, Sydney. (P.O. Box 1832K.)

MECCANO LIMITED - BINNS ROAD

Xi,
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Meccano & Hornby Train Supplies
All the dealers whose advertisements appear on this and the opposite page carry full stocks of Meccano Outfits, Accessory Outfits, and Meccano parts,

Hornby Trains and Hornby Train Accessories all the year round. The names are arranged in alphabetical order of town.

DONALDSON’S CAMERA HOUSE,
Metropole Buildings,

CORK.

E.  A. ANELAY,
Parkgate,

Tel. 2925 DARLINGTON.

W. T. MARTIN, Tel. 4578
199, Princes St., 68, Wellgate,

87, High Street, Lochec, DUNDEE.

SMITH BROTHERS,
3-15, Murraygate,

Tel. 5041 DUNDEE.

Devon & Somerset Stores Ltd.,
Tei. 2638 Toy & Sports Dealers,
Telegrams : Stores, Exeter EXETER.

Established 1789.
CLYDE MODEL DOCKYARD,

22-23, Argyll Arcade, GLASGOW.
Model Makers to the Admiralty, Railway Coys.,etc.

Lewis’s Royal Polytechnic Ltd.,
Argyle Street,

GLASGOW.

R.  WYLIE HILL & CO. LTD.,
20, Buchanan St.  & Argyll Arcade,

GLASGOW, C.l.

G. WATSON,
Guildford Doll’s Hospital,

Swan Lane, GUILDFORD.

H.  POULTON, Toyland,
75 & 77, High Street,

HOUNSLOW, Middlesex.

YE OLDE TOY SHOPPE,
Chariot Street,

Tel. : Central 35031 and 533yl HULL.

TOWNLEY & TAYLOR,
Tel. 570 KENDAL.

JOHN N. PIPER,
118, Union Street,

Tel. 2797 ABERDEEN.

J .  T. WEIGHTMAN,
198, Charnwood Street,

LEICESTER.

HARRY BROWN,
1 ,  Cross Street,

Tei. 2221 ALTRINCHAM.

Leith Provident Co-operative Socy. Ltd.,
Drapery Dept., 174, Great Junction St.,

LEITH.

A. & B. BLACKMAN & SONS,
l la-17,  Fortess Road, Kentish Town,

Tel. : Mount View 4310 LONDON, N.W.5.

J .  BELL,
10, Lower Garfield St.,

Royal Avenue, BELFAST.

PATTERSONS,
of Bridge Street,

BELFAST.

Bon Marche Ltd.,
Brixton,

TcL ; Brixton 6201 LONDON, S.W.9.

J .  ROBB & CO. LTD.,
Castle Place,

BELFAST.

H. HOLDRON LTD.,
Rye Lane,

New Cross 4041 PECKHAM, S.E.15.

L. W. WALKER,
262, Green Lane,

Small Heath, BIRMINGHAM.

W.  HUMPHRYS & SON,
269/271 273 & 275, Rye Lane,
Estab, in 1840 PECKHAM, S.E.15.

MERCER’S DOLLS’ HOSPITAL,
68, Darwen Street,

BLACKBURN.

H.  G. PARTRIDGE & CO.,
10, Chapel Street,

Tel. 234 LUTON.

A. INMAN, MANCHESTER.
105, Lapwing Lane, Didsbury. Tel. 1518.
179, Dickenson Rd., Rusholme. Tel. 2241.

BROWN MUFF & CO. LTD.,
Tel. 2890 BRADFORD.

H.  WILES LTD.,
124, Market Street,

MANCHESTER.

RUSHWORTHS LIMITED,
Kirkgate,

BRADFORD.

THE MANSFIELD & SUTTON
CO-OP. SOC. LTD., Queen Street,
Tel. 583 MANSFIELD.

F.  W.  WARNER (for Boys’ Toys),
Barras Bridge (Next Grand Hotel),

NEWCASTLE-ON-TYNE.

JOHN TAYLOR,
28, Preston Street,

Tel. : Brighton 1357 BRIGHTON.

S. H.  ARTHUR,
11 & 12, Lower Arcade, BRISTOL.

15  & 16, Narrow Wine Street, BRISTOL.
Tel. 511

C. E.  CONEYBEARE,
470-2, Stapleton Rd., Eastville,

BRISTOL.

W. MARK & CO. LTD.,
27, The Drapery,

Tei. 461 NORTHAMPTON.

M. W.  DUNSCOMBE LTD.,
5 & 7, St. Augustine’s Parade,

BRISTOL.

BENTALLS LTD.,
KINGSTON-ON-THAMES.

Tel. 1001 Kingston

BEECROFT & SONS,
16, Pelham Street,

Tel. 41434 NOTTINGHAM.

GIBB & WATSON,
270-274, High Street,

Tel. 2528 KIRKCALDY.

ROBOTHAM’S LIMITED,
32 4 6 8, Belvoir Street,

Tel. 60809 LEICESTER.

SALANSON LTD.,
20, High Street, BRISTOL.

Optic House, 119, Queen St., CARDIFF.

CARTWRIGHT & GAUNT,
231, Mansfield Road,

NOTTINGHAM.

S. DAVIS,
50, Broad Street, CHESHAM.

3, Station Parade, Croxley Green.

J .  R .  NORRIS LTD.,
5, Friar Lane,

Tel. 43488 NOTTINGHAM.
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PEARSON & PEARSON,
12, Angel Row,

NOTTINGHAM,

REDMAYNE & TODD LTD.,
Carrington Street,

Tei. «604 NOTTINGHAM.

Junior Section—(Continued from page 711)

station A and arc practically equal to expresses on
various sections. Here bogie coaches are the rule,
and quite big tank engines. On a Hornby railway,
therefore, bogie vehicles such as the Metropolitan
Coaches may be used, arranged in sets if desired, with
a composite coach at each end of the train. A point
of interest is that the Metropolitan Railway operate
a Pullman car on certain trains of this kind, and the
same facilities are found on similar services in Scotland.
Thus a Hornby No. 2 or No. 2 Special Pullman may be
included in the make-up of one or two of the trains
operated in miniature, and their use will give an
interesting and distinctive appearance to the train.
Another up-to-date feature is the buffet car service to
and from Cambridge on the L.N.E.R., which may be
reproduced on a Hornby layout by the use of an
L.N.E.R, No. 2 Saloon.

As regards locomotive power, the Hdrriby No. 1
Special Tank may be used where more or less frequent
stops are made, but for longer journeys, where fast
running is required over certain sections, the No, 2
Special or No. 2 Electric Tank Locomotive is more
appropriate. It is generally similar to the express
tanks of most of our railways and, as one or our
illustrations shows, a train of bogie coaches hauled by
one of these engines has a typical and realistic appear-
ance.

An obvious suggestion for suburban work is the
use of the Metropolitan Train Sets. These arc available
for clockwork or electric lines, and interesting possi-
bilities in connection with the latter were dealt with
last month in the “ Hw  to Get More Fun ’’ pages.

For Older Boys

Everyman’s
Wireless

By C. L. BoLTz. Fully illustrated.
7 6 net.

Written by a practising teacher
of the subject, this book explains
the principles of present-day wire-
less in theory and practice, without
assuming that readers are incapable
of appreciating simple mathe-
matics. Technical terms are taken
in the reader's stride, and full
constructional details are given.
There is no better book for intelli-
gent boys who are not satisfied with

elementary wireless handbooks.

Readings in
Modern Science

Edited by W. J. BRANSOM. Ulus.
3 6 net.

Twenty-four excerpts from the
works of foremost scientific writers,
giving a survey of recent discoveries.
Among the  authors are Sir James
Jeans, Sir Oliver Lodge, Sir E. Ray
Lankester, Sir Richard Gregory,

and Sir J.  Arthur Thomson.

From all Booksellers

HARRAP

THE ATHLETIC STORES,
Opposite Town Hall,

Tel. 1238 OLDHAM.

E.  DE LA MARE,
9/13, George Street,

Tel. 3456 OXFORD.

W.  TYSON,
23, Rose Mount,

B’hJdhi495 OXTON, Birkenhead.

LAWSONS LTD.,
13, Frankfort Street,

Tel. 398 PLYMOUTH.

ERIC G. ENGLAND,
Td. 68 PONTEFRACT.

JAMES GRAHAM,
9, Montague Street,

ROTHESAY.

COLE BROTHERS LTD.,
Td. 21071 SHEFFIELD.

WILSON, GUMPERT & CO. LTD.,
57, Fargate,

Tel- 20489 SHEFFIELD.

CURRYS LTD.,
2, Prospect Place, Above Bar,

SOUTHAMPTON.

OSBORN & CO. (So’ton) Ltd.,
9, High Street,

SOUTHAMPTON.

TYRRELL & GREEN LTD.,
Above Bar,

SOUTHAMPTON.

RAVEN’S STORE,
90-92, High Street,

Tel. 67665 SOUTHEND-ON-SEA.

DAN MORGAN, The Meccano Centre,
218, Oxford St.,

Td.  2346 SWANSEA.

L. MYERSCOUGH, 57, South Rd.,
WATERLOO.

Branches : Crosby & Litherland.

PICKERINGS,
28, High Ousegate,

Tel. 3678 YORK.

How to Get More Fun—(Continued from page.707)

the same as an English van. It is similar to an Open
Wagon, but has curved supports extending upward,
and over these a large wagon sheet is stretched and
fastened forming a roof, and thus protecting from the
weather any goods that may be carried in the truck.
It is a more elaborate version of the ordinary English
Open Wagon fitted with a Tarpaulin over the load.

A characteristic feature is the wine traffic that is
handled on French systems, and to enable this to be
dealt with satisfactorily special wagons are used.
These take the form of a large cask or casks mounted
on a wagon underframc, and both varieties are of
course included in the Hornby Series. The single
Wine Wagon has in addition a brakesman’s com-
partment, but the double pattern is not so provided,
but has an inspection ladder serving both casks.
The appearance of a train of these on a miniature
railway will arouse a great deal of interest, and the
traffic is of such importance that it should not be
neglected by owners of layouts that are operated as
suggested in this article.

The French Brake Van is similar in build to the
body portion of the Snow Plough, and is thus quite
different from the vans that we are familiar with in
England. As will be seen from one of our illustrations,
a freight train made up of French type rolling stock has
a very effective and interesting appearance, and no
doubt readers who possess a number of these vehicles
will give serious attention to this aspect of traffic
working.

For Continental suburban services the No. ! or other
four-wheeled Pullmans may be used quite well. An
interesting alternative which will give the impression
of a French local train will be to employ the small
American type Pullman type coaches included in the
Hornby Series. A train of these coaches might be
completed quite suitably by the American Caboose for
this has several features in common with Continental
stock, notably the raised lookout on the roof.

There are in ' addition the '* Mitropa " Coaches
both of No. 1 and No. 2 pattern, and their possibilities
should not be neglected in connection with this subject.

A 480-Ton Gantry Crane— from page ¢.5.9)

specially suitable, but they suffer from the disadvantage
of being unable to hoist a load to any great height,
and this fact considerably restricts their usefulness.
For instance, it is often necessary in ship repair and
building work to raise a heavy load, such as a boiler
or a turbine, high in the air and then swing it out over
the ship and deposit it in the engine room. To
do this i t  is sometimes necessary to lift the load to a
sufficient height to clear the ship’s funnel, a job that
is easily carried out by a jib or a hammerhead crane.

In modified and smaller forms, however, gantry
cranes are exceedingly useful, and are usually to be
found in a modem engineering workshop. Here their
sphere of activity is very wide,' for they are able to pick
up. carry and deposit loads at any point in the building.

They prove their value best, however, under such
conditions as are met with in warehouses, coaling yards
and foundries, for they require little head room, work
rapidly, and are handled easily. They frequently
are to be seen travelling from end to end of the long
warehouses that line quaysides and docks, and for this
work it is usual to dispense with the end supporting
pillars and ground rails, as these would occupy valuable
ground space. Therefore the gantry is mounted on
rails attached to and arranged parallel with the walls
of the building, and placed high up near to the roof.
This arrangement brings the whole of the floor space
within range of the hoisting hook.

Although this type of gantry-crane is more popular
numerically, a gantry mounted on pillar supports is
preferable when it is desired to handle very heavy loads.

Gantry cranes are made in many different forms
according to the conditions under which they have
to work. A particularly interesting crane is at work
in an American shipyard, In this case, instead of
travelling on rails, the crane is mounted on a floating
pontoon, so that it may be floated along a dock in order
to handle loads on the quayside. I-t is also extensively
employed in handling the huge baulks of timber used
in building the slips for launching ships.

Sometimes the gantry is supported at  one end only.
This type is particularly suited for shipyard and quay-
side work, but is not suitable for dealing with heavy
loads. Tn other cases the gantry is mounted on a single
central supporting tower, and the tower itself is
arranged to travel on rails laid along the top of a high
steel structure. A 15-ton crane of this type is in use
a t  the Mare Island Navy Yard, California. Each arm
of the gantry reaches completely over two shipbuilding
ways, and the crane travels on the runway the full
length of the ways. The hoist trolley has a travel
of 218 ft. from end to end of the gantry, and the height
of the central supporting tower is 70 ft.

Romance of Whaling—(Continued from page655)

across the Polar region to China. He sailed up the
East coast of Greenland, but meeting with the ice
barrier he turned off and sailed cast, skirted the edge
of the ice to Spitsbergen, rounded Prince Charles’
Foreland and continued northward until he reached
Lat. 80b 23'. Hr named the most northerly point of
Greenland reached “Hold Hope" There he saw
many whales, and found his way blocked by the
ice, and after convincing himself that there was no pas-
sage to the North in this part of the Arctic, hesailed south
and arrived bark in the Thames on 15th September
the same year. Not only did Hudson establish a
record by reaching 80 - 23', but his voyage opened up
this region for whaling.

In 1611 the Muscovy Company, of London, under a
patent from the Crown, sent the ” Mary Margaret"
to Spitzbergen to establish a whaling centre there.
Six Basque harpooners accompanied the expedition
as hunters and experts in making whale oil. A whale
was killed and 12 tons of oil were obtained from it,
but later the ship was wrecked, and the crew made
their way in open boats to Bear Island. They were
rescued by a vessel named “ Elizabeth," and returned
to Spitzbergen. Later the "Elizabeth" came to an
untimely end, and the crews of both vessels were taken
on board the “ Hopewell ” of Hull and returned safely
to this country. Undismayed by this misfortune the
company sent out other ships during the years that
followed, but bad management robbed the enterprise
of success.
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• PHOTOGRAPHERS

Tone  your  p r in t s  and
enlargements to appropriate
colours by using

- ‘ T A B L O I D ’

“COLLECT THE MILES”
THAT YOU MAY

“RECOLLECT WITH SMILES”

Fit a Aether
Prices : Regular, all sizes, Standard Finish, 9/9  ;
Black Bronze Finish, 10/3. Trip, Standard
Finish, 24/*-; Black Bronze Finish, 25/-.
(PEDOMETERS for HIKERS 15 - each

Sole Importer: F. E. DICKINSON,
St. Andrew’s House, Holbom Circus, TONERS How to Model

A Lion, Bear, Camel, Elephant,
Horse and Cat, Cow and Goat

AN ENTIRELY NEW SERIES
6d .  each o r  post  f ree  9d .

BLUE

GREEN

SEPIA

Exceed ing ly
simple to use

Rcd weed facsimi Ic

i /  i BURROUGHS WELLCOME ft CO” LONDON

Of all Dealers
2/- per carton

HARBUTT’S PLASTICINE LTD.
99, BATHAMPTON, BATH

XX 6445 COPYRIGHT

New Meccano Parts THE

RAILWAY MAGAZINE
Pr inc ipa l  Contents  - SEPT.  ISSUE
Recent Railway Developments in  the

Isle of Wight.
Continental Summer Train Services,

1932.
Locomotives of the Railway Operating
Division, Royal Engineers, 1916-1919.
Stroudley Reminiscences, No. I I I .
Signalling on French Railways.

Train Timing.
Mill Hi l l  School Model Railway.

The above, all fully illustrated, are in addition to
the regular features such as ” British Locomotive
Practice and Performance ” and “ The Why and

the Wherefore.”

THE RAILWAY MAGAZINE
MONTHLY Illustrated ONE SHILLING

33 ,  TOTHILL  ST. ,  WESTMINSTER
LONDON, S.W.1

BOND’S Part No. 13ta, Handrail Coupling, price
4d. This new part is designed to form
a rigid joint between two standard Axle
Rods set at right-angles to each other.

The part is turned from solid
brass and is provided with

. two Grub Screws by which0 BP Rods may be gripped. Thechief use of the Handrail
Coupling is in the assembly of

j jLA handrails and railings of all
* kinds ; it may also be employedw as a gear lever knob, as a

1>136A° bearing for an Axle Rod, andfor numerous ornamental
purposes. Builders of " Simplicity "
models will note that the part makes an
excellent diver’s helmet !

Part No. 179, Rod Socket, price 3d.
This part is used in conjunction with the
new Handrail Coupling No. 136a, as a
support for the vertical member of the
handrail. I t  will be found much neater
for this purpose than a Double Arm Crank.
The part consists of a turned brass boss
provided with a screwed shank. A “ blind ”
hole is cut in the boss so that
Rod may be introduced. The
boss is fitted with a Grub
Screw and the screwed shank
carries a standard Meccano
Nut.

In addition to its use in
handrail assembly the Rod
Socket may be employed as a
‘' footstep " bearing for a
vertical Rod ; a Meccano Grease Cup
should be fitted in the Grub Screw hole to
provide adequate lubrication. It may be
used also as a mercury '-contact cup in
electrical models.

an Axle

Part No. 179

MODEL
STEAM BOAT ENGINES

These British -Made Engines are
supplied to suit all sizes of small
boats. The Oscillating Engines
are suitable for 20-24 inch boats,
whilst the double acting piston
valve engine illustrated, is
suitable for boats up to 30

inches long.
Prices :

Small Oscillating
Engine, single acting

3/-, postage 3d.
Large Oscillating

Engine, single acting
4/6. postage 4d.

Piston Valve Engine,
double acting

7/6, postage 6d.
(as illustrated).

Suitable Boilers 5/-, postage 6d., and 8/-,
postage 9d.

Send for Rond’s 1932 Catalogue, 145 pages,
filled with everything needed by the Railway,

Boat or Aeroplane Builder. 6d. post free.
We stock Meccano and Hornby Models.

BOND’S O’ EUSTON ROAD LTD.
254, EUSTON ROAD, LONDON, N .W. l

’Phone : Museum 7137 D1ABOLO
The Devil on two SticksSale. £8 worth Model Railway, cheap. Stamp for

list.—Coverdale, Billericay, Essex.

McOPE
MAGNIFIES |
50  TIMES*

DOST FREE

D. BLACKMANS LTD.,

Throw the “ Devil ” high into the
air and catch it on the Magic Cord.

DEPART D. GRASSENDALE WORKS. ORPINGTON R9
WINCHMORE H ILL .  LONDON. NZL

Patents for Inventions, Trade Marks : “ Advice Hand
books’’ and Cons. frec.-R. T. King, Rcgd. Patent Agent,
146a, Qn. Victoria St., London, E.C.4. 45 years’ refs.

Boys ! Carry out your
own research with this
amazing microscope !
Magnifies everything 50
times (lineal power),
2,500 (superficial).
Strongly made in metal
with adjustable mirror
and eye-piece. In box
complete with object
slide, plain slide and one
slide with concavity for
liquids. Full instructions.

Liverpool Terr., Worthing.

WEBLEY AIR PISTOLS
Marvellously
accurate  for
target practice.
No license required to purchase.
Senior  45/-, Mark 1 30/-,
Junior 20/-. Entirely British.
I f  rire for  List, Wiai .EY & ScoTT LTD.,
87, WlAMAN STRICT, BIRMINGHAM, ENG.

DfiVQ MAKE YOUR OWNDVIO LEAD SOLDIERS
Cowboys, Indians, Animals, Zulus,
Model Farmyard Sets, Rodeo, etc.
Our CASTING MouLPS make
thousands from any scrap lead
WITHOUT PREVIOUS EXPERIENCE.
Send stamp to-day for NEW Illus-
trated Catalogue. J.  TOYMOULDS,
7, Jamacia Row, Birmingham.

Minturn " Meccano Magazine."
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I W ILL  w r i t e  abou t  i t PROFITABLE HOBBIES
TO-DAY ”
That which you

ought to  do  and in-
tend doing should
be done NOW.
" He who hesitates
is lost."

Let the I.C.S.
show you how you
can increase your
efficiency, increase
your earnings, and
make yourself

more competent to share in the good times
that are coming, when the I.C.S. trained
man will be in greater demand than ever.

Don't postpone doing a good thing for
yourself. I.C.S. Training is an extremely
good thing lor a man who has the ambition
to make progress. It is the best. During
the last 41 years it  has been the means of
bringing success to hundreds of thousands
of students. Why not to you ? Delay no
longer I

Our 400 Courses include the following :
Accountancy & Book-keeping
Advertising
Architecture & Building
Commercial Art
Commercial Training
Draughtsmanship
Engineering (all branches!
French and Spanish
General Education
Insurance

HOBBIES NEW
1932 CATALOGUE

is now ready.
2/- worth of designs

Post free I / - .
Fret .  Outfits from 1/6

BOWMAN BOATS.
Electric,

Steam and Rubber.
Price list, Post free 4d. Trite € 6

BOAT FITTINGS.
We hold a large stock of model fittings.

MODEL RAILWAYS.
HORNBY CATALOGUE, free.
BASSETT LOWKE’S CATALOGUE, 6d.

Wc carry
full stocks
of Meccano
and Hornby

Trains.
Plumbing
Professional and

Technical Exams.
Salesmanship
Scientific Management
Shorthand-Typewriting
Textiles
Window Dressing
Wireless Engineering
Woodworking

H-rrto today  for Booklet containing full information
regarding the Courses in which you are most interested.
It will be sent gratis and post free.
International Correspondence Schools Ltd.,
218, International Bldgs., Kingsway, London, W.C.2.

Money returned
if not approved.

We guarantee
all supplies. EDINBURGH

AGENTS

! for MECCANO and ;
I I

! Hornby Trainsi i
A complete stock of all Hornby
Train Accessories and Meccano Parts

I ______________________________________________ I

C. LUCAS, Hobbies Depot,
35,  Manchester Street, Liverpool.

BUTTERFLIES, BIRDS’ EGGS,
PLANTS, etc.

Obtain your supplies of Books, Collecting
Apparatus and Specimens from

WATKINS & DONCASTER, Dept. M,
36, Strand, London, W.C.2 (P.O. Box 1261.

’Phone: Temple Bar  94.51. Full Catalogue Post Free

FLYING
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’ATALANTA" R#, Tr.rf. Mark
Made n many beautiful colours and in five sizes :
9d., 1. , 2 6, 3/6, 5/6 each, complete with Patent
Tail and Illustrated Instructions. (Postage extra).
THE INVENTOR'S CLAIM : The “ ATALANTA ”
KITE easily beats all kites in the world’s markets
in Speed, Flight, Grace and Performance I Can be
posted to all parts  of the world. Send for illustrated

leaflet with full particulars, post free.
See the name “ ATALANTA " on everv Kite.

Sole Manufacturer: S. X. PANTCHEFF, D.F.H.,
152, QUEEN’S ROAD, BUCKHURST HILL, ESSEX.

-date

BOYS & GIRLS
LOVE LEARNING
TYPEWRITING

on this Junior
Affords keen delight
and valuable instruc-
tion. Fitted with
metal type (not
rubber). Complete
with black and fed
ribbon. This easily
worked machine prints — ■ ' c,
68  characters clearly. Full Packtn? 1 /
alphabet (capitals and small racking 1 /
letters), figures, stops. Paper 3¾ ins. wide, any length.
Strongly constructed and finished in Japanned metal.
Size 9 ins. x 8 ins. x 5 ins. Satisfaction guaranteed or
money refunded if returned within 3 days. The only

machine of its kind in the country.

Only

B. BLACKMANS LTD., Liverpool Terrace, Worthing. POTTER & SON
Marke t  P lace ,  LOUGHBOROUGH
'Phone : LISTS FREE. Telegrams :

610 ** Potters, Loboro.”Prkj

3/6
Postage 6d.
Abroad 1 / -

NEW
IMPROVED

MODEL

REAL

CINEMATOGRAPHS
CINEMATOGRAPH FILMS
from 5/- per 1,000 ft. Standard size only.
Write for our Catalogue, post free, or send 1/-

for sample length of Film and Catalogue.
Filmcries Co., 57, Lancaster Rd., Leytonstone, E .U .

CONSTRUCTA-CLOCK (Reg.). BOYS make your own
Pendulum Clock. Solid dependable timekeeper. All
parts illustrated and numbered, including attractive
dial with simple instructions for assembling or  dismant-
ling. Price 5 6 post paid (refunded if not satisfied).
“ Constructa-Clock,” 95, Cannon Hill, London, N.W.6.

Also from leading Toy Dealers and Stores.

ELECTRIC  POWER MOTOR FOYLES
FOR BOOKS!
New and second-hand School and Technical
Books. Catalogues free on mentioning your

interests.
119-125, CHARING CROSS RD., LONDON, W.C.2

PATENTS,  TRADE
DESIGNS MARKS

H.  D. FITZPATRICK & CO.,
Chartered Patent Agents,

49, Chancery Lane, London, W.C.2.
Telephone : Holborn 0459.

Works off a 4 -volt Pocket Lamp Battery or an
Accumulator. Can also be supplied in parts
with instructions for building a t  the same price.
Why not get one un-asseiubled and have the

thrill of making your own motor ?
ET D 17 £7 I Radio Crystal, Free, to every boyr .n  E.  E.  ■ mentioning this offer.
L. WILKINSON, 8, CITY ROAD, LONDON, E.C.
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MECCANO
MAGAZINE

Registered al G.P.O., London, for transmission by
Canadian Magazine Past.

EDITORIAL AND ADVERTISING OFFICE
OLD SWAN,  LIVERPOOL,  ENGLAND.

Telegrams : “ Meccano, Liverpool."
Publication Date. The "Af.Af.” is published on

the 1st of each month and may be ordered from any
Meccano dealer, or from any bookstall or newsagent,
price 6d. per copy. It will be mailed direct from
this office, 4,. - for six issues and 8/- for twelve issues.

To Contributors. The Editor will consider articles
and photographs of general interest and payment will
he made for those published. Whilst every care will
be taken of articles, etc., submitted, the Editor cannot
accept responsibility for any loss or damage. A
stamped addressed envelope of the requisite size should
be sent where the contribution is to be returned if
u nacceptable.

Readers' Sales and Wants. Private advertisements
(i.e.Tnot trade) are charged Id. per word, minimum 1 /-.
Cash with order. Editorial and Advertising matters
should not be dealt with on the same sheet of paper.

Advertisers arc asked to note that private advertise-
meats of goods manufactured by Meccano Limited
cannot be accepted.

Small Advertisements. 1 6 per line (average seven
words to the line), or 16/-  per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, and
latest net sale figures, will be sent on request.

Press Day, etc. Copy should be sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 6th of each
month for following issue. Half-tone blocks up to
106 screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booking
one inch or over. Other advertisers desiring vouchers
should arid 8d. to their remittance and should order
voucher copy a t  same time.

Remittances. Postal Orders ami Cheq ues shou Id be
made payable to Meccano Ltd.
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In this the Editor replies io letters from his
readers, from whom he is always pleased to hear. He
receives hundreds of letters each day, but only those that
deal with matters of general interest can be dealt with here.

Correspondents w rff help the Editor if they will write
neatly in inh and on one side of the paper only.

T. W. C, Humphreys (Clerkenwell, E.CJ). •" For
years I have been wanting to write, but until now
have never had the courage to do so on account of
my awful writing.” Your writing is certainly not
copperplate, Tom, but at least i t  has the merit of
being legible, which is more than we can say about
the writing of some of our correspondents 1 Now
that you have 11 cast off the inferiority complex,"
as you put it, we hope to see your writing again
very soon.

C. W. Mackie (Edinburgh).—" I have had a Meccano
outfit for 12 years and 1 am now 23 years old, but
I am more interested in Meccano now than ever
I was." That is the unique feature about Meccano—
the more you use it the more you realise its possibilities.

R. Buckley (Coona ba ra bran. N.S.W.).—*' All my
aunts, uncles and cousins, as well as my father, mother
and grandmother, agree that the “AL AL" is the
best boy’s magazine printed.” This is a splendid
tribute, but with so many enthusiastic relatives we
wonder that you ever get a chance to read your copy.
We can picture you creeping stealthily away with
it when you hear your grandmother coming !

L. T, Garrioch (Melbourne).—" The article on1 Electrical Engineering ’ in the * What Shall I Be ? '
series came just at the right time for me and helped
me to shape my plans for the future." We are
delighted to hear this and to add your tribute t<> the
many we have received in regard to the practical
value of these articles.

J- E. Martin (Fishguard). ” 1 first had the "M.M."
given to me when I bought my first Meccano outfit
somewhere about 1923. I enjoy it  as much as ever,
especially the aircraft section." Our eorrespoudeme
shows that our aviation articles are rapidly growing
in popularity, and indeed are becoming a serious
rival to the railway pages 1 We may publish a book
on aircraft later on.

D. M. Murray (Newlands, South Africa).—" I tried
to do without the good old mag., which has been a
friend since 1923. but have failed." Of course you have
failed ; what else could you expect ! You will be
interested to know that the aeronautical articles in the
'A/..V.” that you like so much have received high
praise from many experts, including Sir Alan Cobham.

Mr. A. Hobart (Minneapolis, U.S.A.). Don’t
answer these questions if I am pestering you. 1 bet
i am.” You lose your het ! We are always glad to
answer queries from readers. We don’t mind criticism
a bit ; many of the most popular features of the
“.W..W.” to-day have been developed from readers'
suggestions.

T. H. Roberts (Lincoln). -We are glad to hear of your
enthusiasm for your Meccano Aeroplane Constructor
Outfit. In future issues of the "A/J I . ”  we shall
announce competitions for owners of these outfits,
and also of Motor Car Constructor Outfits.

N. S. Paul (Kingston'on-Thames).—We were ex-
ceedingly interested to hear that the comments on
"Safety First ” in the June Editorial finally decided
you tn take up a profession in which, as you say,
" ability counts more than seniority.” We are sure
yon will not regret your choice, and we should be *glad
to hear of your progress.

G. Brown (Belfast).-—" I like the ' Simplicity '
Contests because it is such fun building up a model
and then reducing it  part by part to the utmost
limits.” The extraordinary popularity of these con-
tests shows that this simplifying business appeals to
thousands of readers, and we shall announce more
contests shortly.

C. Weston (Auckland, N.Z.). We are sorry you have
hesitated so long to send contributions for the Readers1

Pages. We have stated many times that we will do
any ” tinkering up " that may be necessary.

RAILWAY PHOTOGRAPHS
Send 4d. for specimen card and full list (Mil)

of titles. Also Aeroplane photographs-— list (Al )
and specimen 4d. (All photographs postcard size).

3d. each, 2/6 per dozen (post free).
Railway Pholographi, 23, Hanover St., Liverpool.

READERS’ SALES
C. C. B. " Break-" Segment Wanted (Yellow

preferred). State price,—Viles, 46, Ktrightlow Rd.,
Harborne, Birmingham.

Sale. Meccano Magazines 1924-31, cigarette cards,
excellent condition.— Astle. 101, North Rd., Claytori.
Manchester.

25 -. New Bowman Stationary Engine, cost 86/-.
Vest Pocket Kodak with case, 13/-.  No. O Brownie,
5/-. Simplex Typewriter, cost new, 12/6, 7/6.—
4, Lome Road, Leicester.

I i - -g. Powerful Clockwork 4-6-2 T., Perfect, 4 5/-.-
Brough, Little Firs. Hemingford Road, Cheam,
Surrey.

Collector’s Duplicates for disposal cheap. 300 all
different. !l>|d. post free.— Homefield, 131, Lalebam
Road, Staines.

Steam Plant for sale, 70 to 1,900 r.p.m. Boiler
refilled whilst running at high speed. Large flywheel.
Slide Valve motion. Adjustable Safety Valve. Cost
*3/18/6. Sacrifice 23/-. Terms. —Robert Millar,
" Mondamin,” West Mcrsea, Essex.

Sale. Rolling Stock, Gauge 0. Cost 38/-. Also
standard Films.— Hall, Sumttierhayes, Blandford.

Wanted. Correspondents, Philatelists, Colonial
and Foreign. — W. Lennon, St. Mary's Road, Dundalk,
Irish Free State.

Sale. 900 Different Stamps in Album, 12/6.—
Coleman, Woodside Green, Bishop’s Stortford.

Sale. Model Farm. 220 pieces. 25/- or nearest
offer. Stamp for list.— Upson, Marlesford, Woodbridge,
Suffolk.

Tame Mice for sale. Very tame. Easily taught
tricks. ! /6 pair.-—E.  Gingell, 3, George St., War-
minster, Wilts.

Stamp Collectors ! Join the Brithdir Stamp Ex-
change. No entrance fees ! No subscription ! No
cash ! Collectors abroad particularly welcome. Enclose
stamp.—17. Marlpit Lane, Coulsdon, Surrey.

Excellent 2 -Valve Wireless with Coils and Valves,
25/-.—Taylor, Crimblcs, Youlgrave, BakewelL

Sale. " Adana ” type, Accessories, ” Magnets,"
" Schoolboys’ Own,” List.—Michie, Victoria Cres-
cent, Alnwick.

Sale. Model Railway, G.O. Rails, Points, Turn-
table, Signals ; also Yacht, Electric Motor Boat, Ship's
Fittings, Two Steam Engines. Al! as new. Stamp for
list. —Swaqn, " Brandon," Great West Road, Heston,
Middlesex.

Sacrifice. Bowman Twin Horizontal Steam Engine.
Cost 27/6. Sell 15/- .  Also Bowman Loco 234 and
Tender, 15/-.  Large Bowman Steel Carriage, 7/6.
Bassett-Lowke ** Mercury " Boat Hull less Engine, 5/6.
—W. Harman, Mont Kenimcl, Broadlees, Dover.

Ordering the “ M.M.”  Overseas
Readers Overseas and in foreign countries may

order the " Meccano Magazine " from regular Meccano
dealers or direct from this office. The price and
subscription rates arc as above, except in the cases of
Australia, where the price is 1/5 per copy (postage
extra), and the subscription rates 9 6 for six months
and 19 - for 12 months (post free) ; Canada, where
the price is J 5c. per copy, and the subscription rates
75c. for six months, arid $1.50 for 12 months {post paid).

The U.S.A, price is 15c.per copy, and the subscription
rales $1 and $2 for 6 and 12 months respectively
(post free).

Overseas readers are reminded that the prices
shown throughout the “A/ 'A//* are those relating to
the United Kingdom and Northern Ireland. Current
Overseas Price Lists of Meccano Products will be
mailed free on request to any of the undermentioned
agencies. Prices of other goods advertised may be
obtained direct from the firms concerned.
CANADA : Meccano Ltd., 34, St. Patrick St.,  Toronto.
UNITED STATES: Meccano Co. of America Inc.,

New Haven, Conn. Meccano Co. of America
Inc., 260, Fifth Av., New York.

AUSTRALIA : Messrs, E.  G. Page & Co.,
52, Clarence Street, Sydney, N.S.W.

NEW ZEALAND : Models Ltd., P.O. Box 129,
Paykel's Building, Anzac Avenue, Auckland.

SOUTH AFRICA : Mr. A. E.  Harris (P.O. Box 1199),
142, Market Street, Johannesburg.

INDIA: Karachi: Bombay Sports Depot, Elphinstone
Street, Bombay ; Bombay Sports Depot,
Dhobi Talao. Calcutta : Bombay Sports
Depot, 13/C, Old Court House Street.

The Editor wishes to make known the fact that
it is not necessary for any reader to pay more than
the published price. Anyone who is being overcharged
should lodge a complaint with the Meccano agent
in his country or  write direct to the Editor.Stop Press

Owing  to  t l ie  keen topical interest  in "A-/ /$5
England III " and in  the greatly increased
rai lway speeds on  the L.M.S.R.  we  have
decided to  include  articles  on  these subjects
that have reached us as  we  go  to  press.
At  the last  moment, therefore, i t  has been
found necessary to omi t  two of our regular
features,  “ The Life Story of Meccano " and

What Shall I Be?"  These will be
resumed next month .

Your Height
increased in
14 days or
money back.

The amazing Stebbing System soon brings 3-5 inches
increase and new energy. Valuable Health Course,
also Success and Popularity Course, included FREE
with System sent for 5/- P.O. Details free. The
first original and the one GENUINE guaranteed

Height Increase System.
STEBBING SYSTEM (M), 28, Dean Rd., London, N.W.2.

BE TALL
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Boys! This is what you have long been waiting fo r -
the ideal Speed Boat, the smartest little craft that ever
was launched. Look at her lines - grace, perfect
symmetry, and speed, written in every inch of her
streamlined hull. She's built to stay, too - 500 ft. on
one winding ! So here's your chance to smash all

previous records!

The Hornby Speed Boat has a removable engine-hatch
cover and separate cockpit. She is equipped with
powerful Spring Motor, adjustable Rudder, Windscreen,
Ventilators, and bow and stern flagholes. She is
beautifully finished in three colour combinations:-Creen
and Ivory ;  Red and Cream; and Blue and White.

Buy a Hornby Speed Boat to-day, and win all the
races and long distance trials on your local pond or lake.

Special
Features

500 ft. on one Winding.

Unsinkab le .

Powerful Motor based on
the experience that  has  made

Hornby Tra ins  famous.

Adjus table  Rudder .

Overal l  mc a s u reme n ts
16J ins. from bow to stern
and 3 A ins* w ide  in beam*

LIVERPOOLOLD SWANMECCANO LTD.
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MOTOR CAR CONSTRUCTOR

Boys! These wonderful new Motor Car
Constructor Outfits are now ready, and your
dealer is waiting to tell you all about them.
See him to-day — be one of the first Meccano
Motor Car Constructor model builders!

The parts contained in these Outfits
are strongly made and beautifully finished in
colour. They enable strikingly realistic models of
sports and speed cars to be built — each a
masterpiece of design and workmanship. The
Outfits also contain a powerful motor that gives
the models a run of 150 feet on one winding.

The Motor Car Constructor Outfit is the latest
Meccano development and it is sure to make an
instant appeal to all keen model-builders and
motor car enthusiasts.

Special Features
of Meccano Motor Car

Constructor Models
High Power Drive

Ackermann S tee r ing  Gear
In fe rna l -expand ing  rear

whet’/ brakes
Solid die-cast disc wheeb
f i t ted  w i th  Hubher  Tyres

Chromium  -placed l umpi ,
radiator ,  and  hamper

Price 257-

_____ Manufactured by

MECCANO LIMITED, OLD SWAN, LIVERPOOL

PttBLHHHri BY MECCANO LTD.. OtD SWAN, LrvjrRPDOL, ENGLAND.
Printed -t' J uhn W’atidiMifWi Ltd., Leedi ami Landon,
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