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H9BBIES
HELP YOU TO HAPPINESS!

Read this short story of
two boys who turned their
spare  t ime  to  pro f i t .

In  these days, no boy who really is  a boy, is satisfied
with playing marbles o r  spinning tops .  He  mus t  do
something helpful to h im in a f te r  life ; turn  his
hand to something useful in his spare time. We
know of two brothers  who since Christmas have
earned quite  a lot of pocket money by  tak ing  up

all prices, and  they  add to  their
tool chest by  addi t ions from the
Catalogue. These don ' t  cost any-
t hing,  really, because when they 've
made something-—a beautiful
Clock, o r  a useful Pipe Rack—
they quickly sell it and  so provide
m on cy  to bu  y mo  re. A n d i t a I ways
provides enough pocket money
for them to  spend .  The tools, of

course,1 make  a difference. If they had  bought a cheap
set with inferior Herman tools, t hey  would not  have
lasted long, and would soon have  needed replacing. So
they  insisted on a Hobbies
Outfit,  and now they  are
happy.

By  the  way, t ha t  1927
Catalogue they bought is
a wonderful affair. There

with tools
and materials for 20 different pas-
t imes.  In addit ion there are two
large designs (worth 9d.  each) for
mak ing  a Ukulele and  a Clock. These
are free. The Catalogue they
bought at t he  newsagents for  9d. ,  but

when another  friend wanted  one  t hey  were all. gone. He
got one, however, post free, by sending 1 / -  t o  Hobbies.

are 248 pages

Fretwork.  They saw a copy of Hobbies one week
and now get it regularly from their  newsagent ; t he
cost of 2d. is more than  repaid by  the  large fourpenny
design given away .  This design is for making  some-
thing use  f uh  and there  are lots of o the r  interesting
subjects  also dealt  with in each issue. ™
toy-  ma  king, pet  -keeping, s tamp col-
lecting—all have a place.

They found,  too, i t  was a de- >
lightful pastime mak ing  up  cabinets, '
brackets, pipe-racks, handkerchief
boxes, clocks, and a host of o ther
things from the  designs. Full instructions are pro-
vided and the  question of t he  proper wood is over-
come by t he  fact t ha t  a sui table  parcel is a lways sold
at a reasonable

Photography,

price in connection with these designs.
These parcels are procurable for
almost  any subject ,  and in the
Hobbies 1927 Catalogue there are
details and illustrations of over  500
splendid things t o  make .

Of course, each of these boys had
a Hobbies Fretwork Out lit, con-
taining all t he  tools they  required.
There  were, they found, Outfits a t

Remember It
must be

HOBBIES

Ewery Meccano Boy is sure to be interested, and we will send to anyone a specimen
copy of HOBBIES and a Catalogue of these Outfits and Tools Write to-day to

Hobbies Ltd .  (Dept .  196) ,  Dereham, Norfolk
Or pay a call at any Hobbies Branch in London, Glasgow, Manchester, Birmingham,
Sheffield, Leeds, Southampton or Brighton. Canadian readers write to 45, Colborne

Street, Toronto.
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With the Editor
As soon as the canoe touched the bank an Indian seized Potts’

gun, but with great coolness Colter leaped ashore and snatching
the gun from the Indian warrior, gave it back to Potts, who
appears then to have lost his head, for he at once fired at one
of the Indians on the bank. In quicker time than it takes to tell,
Potts' body was pierced by innumerable arrows and Colter gave
himself up for lost, knowing full well that the Blackfeet only
knew one law—” a life for a life.”

The Indians evidently admired Colter's brave front, however,
and they held a council to decide bow they should dispose of
this brave man. They decided that he should provide the fun
for a human chase, the greatest sport they knew and one that
was even more exciting than a buffalo hunt, with the scalp of the
white man as the prize to whichever brave could take it.

A Desperate Expedient
Colter was stripped naked and taken to a plain near the river.

He did not mind the loss of his clothes, the absence of which
would, if anything, rather help him in his race. The fact that
he was bare-foot was a great handicap, however, for the plain
was thick with prickly pears and at every step his feet would be
torn by the thorns. Notwithstanding this, he showed no sign of
fear, and although the chances were a thousand to one against
him, he bravely determined he would put up a fight for his life.
He stood on the prairie and at the distance of a spear throw behind
him were lined up the finest athletes in the Blackfeet Tribe, who,
at a given signal leaped toward their victim.

Colter was off like a hare at the first opportunity and, flying
over the prairie, his feet cut to ribbons by the cactus and the
rocks, he ran for six miles until the strain caused a blood vessel
to burst in his head. Only then did he look round, to find that
three of the Indians had managed to keep up with him. As he
turned, one was on the point of throwing a spear, but Colter’s
unexpectedly ghastly appearance—his head and chest were
covered with blood —caused the warrior to miss his step and he
stumbled and fell. The trapper was on him instantly, and having
pinned him to the ground with his own spear, was off again towards
the river. Realising that his only chance was to hide, for he was
rapidly losing strength, he reached the bank of a river, dived in
and swam under a mass of drift-wood caught in mid-stream.
Here he was concealed from view but at the same time was able
to breathe beneath the logs.

Vindicated by the Indians
In a few minutes the banks of the river were crowded with his

pursuers, but although they searched long and far they did not
discover him. When darkness came Colter, more dead than
alive after his long immersion in the icy water, drew himself up
from the river and began a march to the nearest trading post.
For seven days he travelled naked across the prairie and without
food except for berries. He passed through the Bozeman Pass
and the Yellowstone, ultimately arriving at Lisa’s Fort at the
mouth of Big Horn. Here nobody would believe his story, as
they would not believe him on a previous occasion when he told of
the great geysers of Yellowstone, of the hot springs, of the mar-
vellous canyon and of the Obsidian Cliff. It was not until years
afterwards that his name was vindicated when the Indians them-
selves told with admiration the story of the scout's brave spirit
and equally wonderful exploit.
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Turbines Replace Oi l  Engines
Although oil seems to be coming into favour, it is evident that

it will not be allowed to attain the position of ” top-dog ” without
a stiff fight from supporters of the steam engine, and it  is interesting
to find that in more than one case there have been reversals of
modem tendencies. One instance is furnished by the authorities
at Bellefontaine, Ohio, who by substituting turbines for- their
Diesel engines have not only been able to reduce the charges for
electric light and power by 50%, but have purchased another
turbine out of profits even on the reduced charges. Prior to
1914 the city’s current was provided by two 255 h.p. Diesel engines,
driving 125 k.w. alternating current generators. Then a 300 k.w.
three-stage turbine generator was installed, to be followed in
1922 by a 600 k.w. five-stage turbine. In the following year
the charges both for light and power were reduced by approxi-
mately 20% and in 1924 further reductions were effected and a
new five-stage turbine added to the plant.

Yet another instance of steam ousting oil is reported from
Sweden. The steamer *’ Italia,” owned by the Svinska Lloyd
Line, is being refitted with a Lentz valve steam engine in place
of the Diesel engine that previously propelled her, and it is stated
that the Lentz valve engine at least will offer serious rivalry to
the Diesel engine. I t  is evident that the future holds some interest-
ing developments, in which no doubt readers of the '‘M.MT —
the engineers of the future—will play their part.

Will there be  an  Oil  Famine?
A special Board of Investigation, appointed tvro years ago by

the President of the United States to enquire into the oil resources
of the country, recently issued its report. The Board, which
consists of four members of the Cabinet, states that the crude oil
reserves in the United States amount to 189,000 million gallons,
or enough to last at the present rate of consumption for not more
than six years. The Board expresses its fears as to what would
happen should the country become dependent for its oil supplies
on foreign nations, and urges that, in addition to a strict con-
servation of supplies, efforts should be directed towards the
acquisition of all available foreign oil reserves.

The subject of the world's oil supplies is one that concerns this
country, for a great part of our crude oil and petrol comes from
the United States. Fortunately, however, we are by no means
dependent upon America for our supplies, for although of the
motor spirit imported in 1924 over 70% was received from the
States, of our crude petroleum imports 82% were sent to us by
Persia and of our refined fuel oil imports 64% were received from
Mexico. Any famine of oil in the United States would thus
clearly affect that country to a much greater degree than it would
Great Britain.

A Race for Life
Everyone is interested in historic deeds of physical prowess,

and of these there can be few more remarkable than the race run
by John Colter against the Blackfeet Indians. Colter, a scout
and trapper, was on a trapping expedition far up the Missouri,
with a partner named Potts. Early one morning they were
paddling silently up the river through a thick mist which suddenly
lifted and disclosed, to their horror, the banks lined with Blackfeet
Indians, who set up a great war-cry as soon as they observed
the white men. The latter, realising it was impossible to
escape, obeyed the Indians’ command to come ashore.
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RATHER more than four thousand years ago a very tragic
event happened at  the court of Chung- K’ang, Emperor of
China. The existence of a dragon that was in the habit of

attempting to devour the Sun from time to time was well known,
and one day consternation reigned when its claws were seen to be
closing over that benevolent source of light and heat, and no
preparations had been made to scare it away 1 Luckily, a hastily
arranged demonstration with drums, trumpets, sticks, and yells,
was successful in averting the
threatened calamity, and then
enquiries were made as to the
cause of the omission of the two
court astronomers to give due
notice of the event.
Astronomers’ Sad Fate !

These two mandarins, Ho and
Hi, were found guilty of grave
neglect of duty—they had, in
fact, been enjoying a little private
festivity—and then suffered
the usual Chinese punishment
of having their heads cut off !

A modern historian of eclipses
has suggested that the sentence
was excessive in view of the fact
that the eclipse was only a
partial one, which seems to be
a suggestion that they would
have been more appropriately
punished by having their heads
partially cut off instead of
totally 1

Another writer gives a differ-
ent account of the end of the
two unlucky astronomers in
the following verse :—
Here lie the bodies of Ho and Hi,
Whose fate though sad was risible—
Being hanged because t hey could not spy
Th* eclipse that  was invisible.

In this story we have one of
the earliest accounts of an
eclipse of the Sun. From that time, probably 2136 B.C., down
to the present day, eclipses of the Sim have been continually ob-
served and studied, so that now we are perfectly familiar with
them as natural events and look forward to their occurrence.
The Coming Eclipse

It is well known, for instance, that an eclipse of the Sun, visible
in England, will take place on 29th June next, and further that the
light of the Sun will be completely cut off from a narrow strip of
country extending from North Wales, across Lancashire and
Yorkshire. Those of our readers who live on the path of totality,
as this strip is called, should consider themselves very fortunate
indeed to have the opportunity of seeing one of the most imposing
of natural sights. The only exertion required is to rise at an
early hour, as the actual eclipse happens just before half-past six
in the morning ; but the knowledge that such an event has not
occurred in England for over 200 years, and will not occur again
until the year 1999, should be sufficient to stir everybody into
activity. If any reader should oversleep on 29th June he is
cordially invited to the next eclipse in 1999, which occurs at  the
more suitable hour of 11 o'clock !

Next June the railway companies will run special excursion

trains to Yorkshire and Lancashire, a practice commenced on the
occasion of an interesting eclipse in 1858. Undoubtedly there will
be a great influx of people to places at which the eclipse is total.
Total Eclipses Not Often Seen

In general there are nearly seventy total eclipses in a century,
but they are so evenly spread over the surface of the earth that  a
stay-at-home individual who reaches the age of eighty will have

been fortunate if he has seen one.
This will depend very greatly
on the position of his home,
however, for if this had been in
the Yellowstone National Park
of North America, and had the
time been about 50 years ago,
he could have seen two total
eclipses within twelve years, in
1878 and 1889.

Anyone now living in London,
where the last visible total
eclipse occurred 212 years ago,
will have been dead more than
400 years before such an  oppor-
tunity again arises 1 This is on
account of the fact that when
the next total eclipse does occur
in England (on the 11th of
August,1999) the path of totality,
will miss London and will very
nearly miss England, too, as it
just skirts the coast of Cornwall
only in the extreme south.
The rest of England and the
whole of Scotland will only be
the scene of a partial eclipse, so
that for many centuries the
inhabitants of the greater part
of the area of Great Britain will
have no opportunity of witness-
ing an eclipse without having
to travel some distance.

As an example of the caprice
of nature in these matters we

may contrast the experiences of Spain and Scotland. In the
hitter country the last total eclipse was a very poor affair in Caith-
ness in the extreme north in 1699, and the next will not occur until
2135—an interval of 436 years between successive total eclipses !
But in Spain there were no fewer than live total eclipses between
the years 1842 and 1905, or practically one in every twelve years.
The Best-observed Eclipse

Rather more than two years ago the Americans had a similar
opportunity to the one now afforded us, when the totality track
of the eclipse of 24th January, 1925, passed from Lake Superior to
the Atlantic Coast, as  shown on the map on the next page. So great
was the interest aroused that  over twenty million people congre-
gated in positions where they could see for themselves what a total
eclipse was like ! Thus it was that the eclipse of January 1925
was easily the best observed eclipse on record.

The eclipse of this year will almost certainly arouse an equal
interest in Great Britain, and we fee! that our readers at  all events
will make every effort to see the eclipse in totality. So that the
precious seconds during which the Sun is completely obscured
will not be wasted, it is desirable to know something about eclipses,
what to look for, etc., and i t  is with a view to satisfying these

Fig. 1 .  Three ways in which the Moon’s shadow falls on the Earth, causing (a)
total eclipse (b) annular eclipse (total in centre of track} and  (cj partial eclipse of the Sun
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bright ring round the black disc of the Moon (c. Fig. 3). A good
example of such an eclipse, which is said to be an annular one, was
visible along a narrow track across England from Dorset to Lin-
colnshire in 1858. This eclipse has already been referred to as
being the first for which special excursion trains were run.

In the case of a total eclipse the shadow is longer, and would
reach to a point below the surface of the Earth, so that  the Sun
is obscured over a strip of the Earth’s surface, which may be up

to 170 miles
in width and
8,000 miles
in length.
An Astrono-
mer on the
Moon

These con-
ditions obtain
on 29th June
next, and any-
one wishing
to carry out
t he  Ju l e s
Verne plan of
journeying to
the Moon will
certainly do
well to defer
his visit until
that date,
when he will
be rewarded
by an impres-
sive sight. In
order to see
what happens
on the Earth
on that date
he will have
to establish
himself on the
dark side of
the Moon. He
will not be in
total darkness,
however, for

in his sky will be the Earth, which will appear to him to be about
fourteen times the size of the Moon as it appears to us on Earth,
and i t  will shine with a beautiful silvery light, far surpassing that
of fourteen full Moons in magnitude. As the Moon has no atmos-
phere, there are no air, dust, or water vapour particles to reflect
either sunlight or earthlight, or to form clouds, and the sky always
remains black. There will be nothing then, to prevent our Moon
traveller from getting a splendid view of events on Earth. He will
see the British Isles without optical aid, and if he has a telescope as
good as those in the famous Yerkes or Lick observatories, such
cities as London and New York will be easily visible to him, and
he will even be able to distinguish the pyramids in the Egyptian

desert.

demands that the present series of articles has been arranged.
How the Moon Eclipses the Sun

An eclipse of the Sun is well known to be caused by the Moon
coming between the Sun and the Earth. This occurs every month,
of course, but it is not so often that  the Moon passes in a direct line
between the Earth and the Sun. When this occurs an  eclipse
takes place. I t  seems strange at  first sight that so tiny a body as our
satellite can
blot out a
body so large
as the Sun,
but this is
siinply a mat-
ter of relative
distance. A
trial that can
easily be made
by readers
will show that
a 3d. piece
held at  arm's
length will
blot out the
Moon in spite
of the enor-
mous differ-
ence in the
size of the two
objects.

This is the
position that
arises in the
case of the
Sun and the
Moon. The
diameter of
the Sun is 400
times larger
t han  the
Moon, but for-
tunately it  so
happens that
it is also 400
times further
away from the
Earth. Thus the two bodies, the Sun and the Moon, appear to be
nearly equal, and the shadow of the Moon is therefore just about
long enough to reach the Earth's surface.

As the Sun is much larger than the Moon, the shadow is in two
portions, the black central shadow, usually called the umbra, being
surrounded by a larger half -shadow, or penumbra, spreading out
into space. These two parts of a shadow can easily be seen and
distinguished when a small ball is held between a source of light,
larger than itself, such as a luminous gas mantle, and a sheet of
white paper, and how they are produced in the case of the Sun
and the Moon is illustrated by (a) Fig. 1 .
Conditions for a Total Eclipse

Fig. 2. Map of the World, on Mercator’s projection, showing the tracks of some interesting total eclipses of the Sun

It  is only when an umbral
shadow passes over a place on
the Earth's surface that a
total eclipse occurs, for some
part of the Sun is always
visible from places in which
the penumbra! shadow falls.
In the case of the eclipse of
29th June next, Sou th  port,
Liverpool, and Durham fall
within the umbral shadow of
the Moon, and at these places
the eclipse is total. Leeds,
London, and Glasgow will 1x3
in the penumbra1 shadow, so
that the eclipse in these cities will only be a partial one.

As the orbits of the Moon and the Earth are elliptical or oval
in shape, the distances of the Sun and the Moon from the Earth
and from each other vary by a few thousand miles, and this gives
rise to interesting differences in the nature of eclipses.

If the three bodies come into line at the time when the Moon
is at its least distance from the Sun and its greatest from the
Earth, the tip of the central shadow will not reach the Earth, as
shown in (c) Fig. 1. In this case the eclipse will only be a partial one,
as the Sun will everywhere appear to be slightly larger than the
Moon, but over one narrow track the appearance presented will
be very striking, all that is visible of the Sun at  the climax being a

The Shadow on the Earth
I t  would be a considerable

undertaking, though, to carry
one of these telescopes to the
Moon, so we will merely sup-
pose that our voyager in space
has taken a good portable
one, and that with it  he keeps
careful watch on the morning
of 29th June. At 4.0 a.m. be
will see a shadow forming in
Tripoli, in Northern Africa,
which will grow rapidly until,
about an hour and twenty

minutes later, a smaller black umbral shadow almost circular in
shape and nearly thirty miles across will form in its centre. This
central shadow, first seen about 500 miles south-west of Lands End,
will sweep across the surface of the Earth with a speed of over 1,000
miles an hour, and he will be able to follow it along its path—the
path or track of totality—through the Arctic Ocean and the far
north-east of Siberia to the spot near the Aleutian Islands, off the
Alaskan coast, where it will pass off the Earth into space. The
outer shadow will vanish more than an hour later in the Pacific
Ocean to the south-east of Japan.

The size of this umbral shadow varies, and is greatest when the
Moon is as near the Earth as possible and at  its greatest distance

Fig. 3. (a) Smail Partial Eclipse, fb) Large Partial Eclipse, (c) Annular Eclipse,
1908 ' 1912 1858
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were three separate total eclipses of the Sun within the short
period of seven hours 1 An observatory on Jupiter would be a
splendid place from which to study the elusive and changeable
luminous corona that surrounds the Sun.
Primitive Ideas about Eclipses

The Sun was looked upon by all primitive people as a god, or a t
least as controlled by
gods, and the effect
of an eclipse on them
may easily be ima-
gined. They hastened
in many cases to make
up for past sins of
omission by extra
offerings and sacri-
fices. In other cases,
as we have already
seen , they endeavoured
to drive away the
dragon about to devour
the Sun by making
hideous noises with
drums and gongs,, and
when the Sun re-
appeared from behind
the Moon once more
they naturally ima-
gined that their efforts
had appeased the anger
of the gods. The
Greeks, supposed to
be a cultured and
civilised race, were not
free from superstitious
fears daring eclipses,
and even as late as
1654 thousands of
people in Central
Europe were so afraid
that they hid them-
selves in cellars when

from the Sun. The greater the area covered by the shadow the
greater is the time of totality at  any one place, and thus the eclipses
of longest duration occur in summer when the Earth is farthest
from the Sun, the maximum being nearly eight minutes. The
longest eclipses of all are those visible at the Equator at  these
times, as an observer at the Equator is carried along in the same
direction as the shadow more quickly than if he were further
north or south.

A very interesting
case, illustrated in (b)
Fig. 1, sometimes
arises when the shadow
of the Moon is of such
a length that its tip
j ust reaches the Earth's
surface at  the nearest
point, but does not do
so along the rest of the
eclipse track owing to
the curving away of
the Earth rs su rface. In
this case the eclipse is
total in the middle of
the track of the shadow
and annular at the
ends.
Why are there not
more Eclipses ?

As has already been
mentioned, the Moon
passes between the
Earth and the Sun
once a month, and we
should have an eclipse
immediately before
every new Moon were
it not for the fact that
usually the Moon
passes just above or
just below the Sun as
seen from the Earth. The Total Fdipse of 28th May 1900
This is because the
orbit of the Moon is inclined at  an angle to that of the Earth, as
in Fig. 4, which shows two different positions of the Earth and the
Moon when the latter is new. It  is easily seen that in one of these
positions the shadow of the Moon misses the Earth altogether,
while in the other the Sun, the Moon, and the Earth are in line,
and an eclipse takes place. Thus, instead of monthly eclipses,
we only have from two to live in a year.

It is not very often that there are more than three eclipses
annually, but the year 1935, which
the majority of readers can reas-
onably hope to see, is remarkable
in having the maximum number
of five. These are not all total
eclipses however, and it has been
calculated that the total time
available for actual experimental
study of total eclipses amounts
only to about 24 hours in the
course of a century.
Jupiter’s Crop of Eclipses

Contrast this with the time at
the disposal of the highly-favoured
inhabitants of Jupiter—if any
cou1d exist 1 J u piter has ni ne m oons
altogether, but five of them are
comparatively small. The other
four are those first seen in 1610
by Galileo with his newly-invented
telescope. Although they are about
the same size as our Moon, their
greater distance from the Sun
makes their shadows longer, so
that the solar eclipses due to these
satellites on the giant planet are
always total as well as more numerous.

The shadow cast by one of the moons on Jupiter is readily seen
in a small telescope as a black dot moving across the surface,
marking out a track of totality that we can see from the earth in
exactly the same manner that our adventurous Moon voyager
sees the one marked on the Earth by the shadow of the Moon.
In  the case of Jupiter i t  is not at  all unusual for two solar eclipses
to be in progress at the same time. On 5th April 1896, there

the light of the Sun
faded away. Such an event has now no terrors for the civilised
world, although it must be confessed that a woman died of fright in
Iowa, in the United States, during the eclipse of J 869.
Eclipse Ends a War

Many strange tales are told of the days when it was recognised
by only a few men that eclipses were perfectly natural phenomena
and could even be predicted. Herodotus, the earliest of Greek

historians, refers to an occasion
when darkness suddenly descended
while a battle was being fought
between the Lydians, a people of
Asia Minor, and the Medes, from the
mountains north of Persia, with
the result that peace was declared
on the spot between the terrified
combatants ! This has been
thought to be a reference to a
famous eclipse of the year 585 B.C.
the chief title of which to fame is
that it  is the first one known to
have been foretold in Europe.

The philosopher who success-
fully predicted this eclipse was
Thales, of the city of Miletus on
the coast of Asia Minor. Thales
had some strange ideas on as-
tronomical subjects. The Earth
he considered to be a large island
surrounded by water, while he
figured the sky as a huge crystal
bell set over the Earth with the
stars as gilt headed nails driven
into it. But he has two great
achievements to his credit. One

was the discovery that the Lesser Bear, including the Pole Star,
was a far better guide to mariners than the Great Bear, and the
other was this successful prophecy.
Predicting Eclipses 2,500 Years Ago

By some method he had obtained the knowledge that eclipses
took place at  intervals of about eighteen years, and to predict
the eclipse of 585 B.C. he must have been aware of a previous one

The Planet Jupiter, showing one of its moons in transit at A, The black
circle at B is the shadow cf the satellite on Jupiter
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in the year 603 B.C. This period of eighteen years is called
the Saros. It was discovered by the astronomers of Babylon
in the 7th century before the Christian era, and Thales probably
derived his knowledge of it from them.

The method of the earlier astronomers is not without interest,
as i t  expresses roughly the con-
clusions arrived at by modern
methods. The Saros enabled
the old astronomers to foretell
that an eclipse would be fol-
lowed by another after a period
of about eighteen years, but
was of no use for the prediction
of the beginning of a series of
eclipses.

The actual duration of the
Saros is 6,585J days, and is
the length of time required for
the return of the Moon and
the Earth to the position in
which the Sun is once more
eclipsed. Thus a total eclipse
of the Sun took place in the
year 1865 and this has been
followed by a series of eclipses
at the correct intervals in 1883,
1901 and 1919. a series that
will be continued in the years
1937, 1955 and 1973. A similar
series of eclipses took place in
the years 1850, 1868, 1886, 1904,
and 1922 the intervals again
being ten or eleven days over
eighteen years.

Two other points of interest
are easily discovered if we mark
the tracks of totality of the
successive eclipses of such a
series on the map of the world.
The first is that the track of
any eclipse is always about 120°
west of the track of the previous
one of the series. This is the
result of the one-third of a day
that figures in the Saros number,
this extra time allowing the
Earth to make a further one-third of a revolution before the
eclipse takes place.

A glance at  the map (Fig. 2) will make this clear. The curved
lines just below the Equator show the tracks of a series of eclipses,
the date of each one being marked underneath, and it will easily
be seen that each line is roughly 120° west of that of the eclipse
that happened eighteen years
previously. On a globe this
would show as one-third of
the way round the Earth.
At the end of three periods
an eclipse returns to the same
general region on the Earth,
but will be about 600 miles
either north or south of the
position of the one 54 years
before. This also is clearly
shown on the map, which
gives the tracks of the series
of eclipses from 1865 to 1973
already referred to.
Accuracy of Modern Predictions

I t  is amusing nowadays to
read of the wonder excited
in the old historian Herodotus
by the remarkable success of
Thales in predicting, not merely
another eclipse, but the actual
year in which it happened.
This was certainly a great
feat at  that time, but enor-
mously greater accuracy is
now possible. Modern methods
not only give the date of future eclipses, but also the length of
time during which the Sun is hidden behind the Moon, and the
exact position on the Earth’s surface of the line of totality.

The degree of exactness reached by modern astronomers in
their predictions is best illustrated by a comparison of calculated
and observed times of past eclipses. A Bohemian observer named

Leovitius was so deceived in 1555 by the astronomical tables
he used that an eclipse of the Moon happened more than half-an-
hour later than he expected. By 1878 methods had so improved
that the error in the case of the eclipse of the Sun visible in that
year in America was half a minute, and in the case of the 1925

eclipse, also visible in America,
the difference between the ob-
served and calculated times was
only about five seconds. In
this latter case the actual track
of totality was about half a
mile narrower than the calcu-
lated one and a little further
north.

It  is interesting to recall the
circumstances of the last total
eclipse in England, in 1724.
The calculations on that oc-
casion were made by Dr. Halley,
the famous astronomer who fore-
told the return of the well-known
comet that bears his name. The
map that he drew placed London
just outside the path of totality,
and the observations on the 22nd
of May in that year fully con-
firmed this.
A Turk's Opinion of English
Astronomers

Great interest was taken in
the event in Royal circles and
an  amusing story is told of a
sceptical Turkish envoy to the
court, who scoffed at the idea
that  the heretical English could
know so exactly when the Almighty
would overshadow the Sun while
the Moslem world remained in
ignorance. But when the Moon
did obscure the Sun in almost
exact accordance with Halley’s
prediction, he expressed the
opinion that the latter had ob-
tained his knowledge from the
devil, for he was sure that God

would never correspond with such a wretched set of unbelievers
as the English astronomers ! Had he been in England nine years
earlier, he would have seen Halley predicting another total eclipse
successfully, that which occurred in 1715, the last one visible
from London.

The possible number of eclipses in one year ranges, as we have
seen, from two to five, and
in the present year there
are three. The first was annular
and was seen on the 3rd January
as a partial eclipse by the
inhabitants of the west coast
of South America and the
east coast of Australia. The
second is the total eclipse
of 29th June, while the third
will take place on Christmas
Eve and will be a partial
eclipse visible from places in
the southern hemisphere.

The second of these eclipses
is, of course, the one in which
we are interested, and in next
month’s article we shall deal
with i t  in detail and repro-
duce a map showing the posi-
tion of the track of totality.
As the Moon shows slight
irregularities in its movements,
it is difficult to  say with absolute
accuracy just where the lines
representing the edges of the
central shadow will be. Any
inaccuracy in the case of the

coming eclipse, however, will certainly be as small as  that  observed
in the case of the American eclipse of 1925 already referred to on
this page, and there will be no risk of missing the total phase if a
place near the middle of the track is chosen as an observation
point. Our map will enable readers to select the most suitable
positions.

Total Eclipse of 29th July 1878, showing the beautiful coronal streamers
stretching for millions of miles into space

Fig. 4. Diagram showing (top) how the Moon’s shadow may miss the Earth and
(below) how an eclipse occurs when the shadow falls on the Earth
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APPLICATION OF X-RAYSXXXIV. THE INDUSTRIAL

I N the previous articles of this series we have seen how
X-rays are produced and how they are used in
medical and surgical work. The application of the

rays to the latter work was so successful and spectacular
that other applications were somewhat overshadowed.

It is, however, a great mis-
take io  think that  the medical
applications of the properties
of X-rays are the only ones in
use. There are many others,
and when the history of the
science of to-day comes to be
written it will probably be
found that the medical applica-
tions are the least important.
To diagnose a displacement, a
fracture or a disease in an in-
dividual is a great achievement
as far as the medical world is
concerned, but to-day X-rays
are being used on an increasing
scale in industry, and in this
article we propose to deal with
some of the various ways in
which they are now employed.
Early Use of X-rays by Post
Office

It is interesting to recall that ,
within live years of Ron t gen's
discovery, the British Post
Office set up  a plant for the
detection of flaws in the gutta-
percha used for submarine
cables, and later it was used for
the examination of the lead
sheathing of underground wires.
These applications are charac-
teristic of the use that has since

described as being mechanical, chemical, or microscopical.
The forms taken by the usual mechanical tests have

recently been described fully in the article in the January
dealing with the materials used in the construc-

tion of the Sydney Harbour Bridge. The testing
machines there mentioned per-
form their work by destroying a
sample in some way, so that the
material actually tested is not
used in the construction of the
bridge at all 1 Chemical analysis
is also a method of testing that
involves the destruction of a
sample, while microscopical
tests find very limited use, being
of value only for the examination
of surfaces or chosen sections of
the materials tested.
Dangers of Testing by Samples

These methods have the com-
mon defect of testing samples
only. Such tests are exceedingly
valuable, but it cannot be said
that they always give an ab-
solute guarantee of the character
of the material from which the
sample was chosen. I t  can
never be absolutely certain, for
instance, that every one of a
large consignment of steel bars
has the same tensile strength as
the samples submitted to test,
and there always remains the
possibility that one of the bars
may contain a flaw* that makes
its use dangerous. The writer
has painful recollections of a
motor accident due to the break-
ing of a rear axle shaft that
proved, on examination, to have
a flaw at one point in it, extend-

ing over two- thirds of the cross-section, of a kind that
could hardly be detected by any ordinary means.

This breakage of an axle shaft is not only an excellent
example of the dangers attached to the more usual
methods of testing, in which samples only are examined,
but also illustrates the fact that mechanical trials of

been made of the rays. It wall
be noted that in each case the
material under test is in the
form in which it is to be used, and this is of the utmost
importance in dealing with constructional materials
such as wood, steel, or concrete.

In order to realise to the full extent the importance
of tests of this character it will be necessary first to
consider other testing methods available. These may be

Dr. W. D. Coolidge, Assistant Director, Research Laboratory, General
Electric Co. of America
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machinery or finished work are not sufficient safeguard. A
faulty weld, or inferior material or workmanship in a vital
part may not show themselves at all in the test-bay run of
an engine or  motor, and may only become evident as a
result of continued use or of exposure to steam or oil.
Further there are many cases in which practically no tests of
finished work can

aluminium, one-fifth of an inch for lead, and in the case
of the most important of ail, iron and steel alloys, three
inches. This may be extended in favourable circum-
stances to as much as four inches in the case of steel,
while at Loughborough College successful photographs
have been taken through five inches of cast iron. But

this is not suffi-
be applied at all.

To sum up,
then, none of the
ordinary t e s t s
can usually be
applied to such
finished work as
a crankshaft or  a
concrete pillar,
and t he re fo re
they do not carry
absolute convic-
tion. The dis-
covery of X-rays
has altered this,
howeve r ,  and
given us addi-
tional tests of an
en t i r e ly  new
character.
The X-ray Way

These t e s t s
depend upon the
fact that differ-
ent substances

cient to enable
heavy metal work
to be examined.
Greater Voltages
Necessary

If further ad-
vances are to be
made it will be
necessary to  make
use of even more
pene t r a t i ng
radiations pro-
duced by much
higher voltages.
The p rac t i ca l
commercial limit
of the latter at
the present time
is 250,000 volts,
giving penetra-
ting power, as
stated above, of
three inches in
steel. It has been
estimated that

have greatly different, powers of absorption of X-rays.
A convenient method of comparing practically the
absorptive power of different substances is by the use of
the " half layer value,” or the thickness of the material
that will reduce the radiation passing through it by
half its value. Usually, however, it is assumed as a prac-
tical guide that the absorption of any material is roughly
proportionate to  the density.
Thus aluminium is more
penetrable than iron and
steel, and the latter than
lead or tungsten.

None of these metals is
easily penetrable, however,
and that is why the growth
of the use of X-rays in in-
dustrial work has been
slower than in medical
work. Metals, and most of
the solids dealt with, ab-
sorb X-rays far better than
do flesh and bones. Some
idea of the greater difficulty
in the case of metals is
given by the fact that the
bones of the head can be
thoroughly examined with
rays that would not pene-
trate one-tenth of an inch into
rays are necessary, therefore, and it is only the develop-
ment of the Coolidge tube already described that has
made possible the examination of steel castings of any
considerable thickness.

An estimate of the maximum thickness of various
materials that can be satisfactorily examined at present
gives 15 inches for wood, but only five to six inches for

the use of 600,000 volts will increase the range in steel
to six inches. The nearest approach yet made to
this is the 350,000 volts used by Coolidge.

As related last month, Coolidge applied this voltage to
one of his X-ray tubes that had been modified by removing
the target, and so obtained a stream of electrons in the
air. By the courtesy of the General Electric Company of

America we are able to re-
produce photograplis of the
tube and the transformers
used by Coolidge, and in the
one on this page the window
of nickel foil can be seen
quite plainly. If the stream
of electrons produced by
this voltage could be used
in an ordinary Coolidge tube,
the X-rays excited would be
more penetrating than the
best now produced, even if
they would not penetrate
steel to the depth of six
inches. The problem is
largely one of efficient cool-
ing of the anticathode, as the
heat produced by its bom-
bardment would be almost
enough to melt it.

The most obvious use of the rays in metal work is in
the detection of flaws. A cavity in a piece of metal
under examination would show itself quite clearly in an
X-ray photograph as a dark patch on the negative, since
rays would pass through it more easily than through the
rest of the material. On a positive print, of course,
it would show as a light patch.

Fig. 1 shows how an examination is carried out.

D

F
Fig. 1. A Heavy Casting under X-ray examination

steel .

Pkcto] Cathode Ray Tube [G,£.C. .-biwnca
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it i s  possible to convey quite heavy articles to the X-ray tube.
Hydraulic Cylinders weighing over half a ton, having a maximum
thickness of about 4 in. have been examined at  Loughborough
College. I n  some cases a film is used which can be bent to fit the

inside of the cylinder as  in
Fig. I .  the X-rays pene-
trating from the outside.
Results of X-ray Tests

In  studying X-ray photo-
graphs produced in this
manner valuable informa-
tion with regard to the
nature of the flaw can be
obtained from the density
of the shadow. Thus  a very
deep tone in the spot or
mark produced on the
negative by  a flaw shows
that the X-rays have had
a very easy passage through
some portion of the material
examined, and that the flaw
is of a very serious nature.
The method is very sensi-
tive, and is quite capable
of detecting in commercial
castings any flaws that are
sufficiently serious to  require
consideration.

The defects revealed in
castings by  these methods
are of several kinds. Blow
holes due to gas from dirt,
or the sand in the mould, or
to steam from a damp
mould, usually show them-
selves on  the radiograph as
rounded spots. Occasion-
ally tire gas has moved
through the metal,  leaving a
bore like a worm hole, and
the resulting photograph
somewhat resent bles a pic-
ture of a small comet. If a
mould has not been made
sufficiently firm, sand may
be taken up  by  the molten
metal during the casting
process, and the rays will

show its presence as i t  is easily penetrated by  them.
Cracks the Most Dangerous Faults

In  making steel castings the metal contracts on  cooling, and if
the reserve of molten metal is not sufficient to keep the mould full,
spongy sections will be present in the resulting castings. These are

the most common faults in castings,
and they are not always serious, but
X-ray examination of suspected materials
will enable a reliable judgment to be
formed . The most dangerou s of a11 fa u1ts
are cracks, as they have a well-known
tendency to spread and,  unfortunately,
i t  is somewhat difficult to detect them.

The  difficulty was very aptly stated by
Dr. J .  Hall-  Edwards, whose X-ray work
was referred to  last month, as  follows :—
" In  looking for a crack in a steel rod i t
must be borne in mind that one cannot
see through a key-hole unless one’s
eye be opposite it ; hence, unless the
crack be in line with the path of the
rays, it may be overlooked.”

For this reason i t  is best, in examining
work that is liable to contain cracks, to
take a series of radiographs at  varying
angles so as to detect cracks running in
different directions.

A very important example of this kind
of X-ray examination is furnished by
the examination of joints made in
metals by welding, brazing, soldering, or
riveting. Next month we will give
illustrations showing results of such
examinations, and describe other uses of
the rays in industry.

The work to be examined, in this case a finished casting, is placed
between the bulb of an  X-ray tube, F,  and a photographic film or
plate A. The tube is contained in the metal box D ,  lined with lead,
in the top of which is a square opening of variable size. The
opening is covered by  a Ud
made of some material such
as ebonite that allows the
rays to pass through i t
easily, and upon this the
work to be examined rests.
The open ends of the casting
are closed by  lead plates C,
and for further protection
from the rays the controlling
apparatus is located outside
the  room. A lead -lined
periscope is  usually provided
to enable the operator to
see the tube. A flaw in  such
a position as B will then re-
veal itself on  the photo-
graphic plate A

For identification pur-
poses a number cut  out  in
lead is very often fixed in
such a position that its
shadow will appear in the
photograph. Exposure may
be anything up  to 30 min-
utes or even more, depend-
ing on the thickness of the
metal to be examined. In
cases where the thickness
of metal  is not uniform, over-
exposure of the thin section
is prevented by  covering it
with a thin screen of lead,
which makes the effective
thickness of the sample the
same throughout.
A Difficulty in Long Ex-
posures

When X-rays fall upon a
material, secondary X-rays
are emitted which are scat-
tered in all directions. Most
of the scattered radiation
emanates from the surface
of the bodies encountered,
and may cause fogging of the photographic plate by  X-rays being
thrown on to the plate or reflected back to the plate. Where the
time of exposure is short, little trouble is experienced, but with
heavy sections elaborate precautions must be taken if successful
radiographs are to be obtained, particularly in the case of irregu-
larly shaped castings. The usual method of protection is to
surround the casting with a substance
opaque to X-rays so that the only radia-
tion reaching the plate is that passing
through the casting. The most opaque
substance readily obtainable is lead, and
this may be used either in the form of
sheet or  as lead shot. Wax containing
powdered lead and also mercury is some-
times used.

In  medical work a device known as the
Potter Buckey Diaphragm is used to re-
duce the effect of scattered radiation.
The diaphragm consists of a large number
of lead strips placed radially, so that
whilst allowing the primary X-rays to
pass to the photographic plate, scattered
rays are stopped. The arrangement is
shown diagrammatical  ly in Fig. 2. As
the arrangement stands, shadows would
naturally be cast on the plate by the
grating strips, and when such shadows
are not wanted the grid is given a circular
movement. There is little doubt that its
use will in the near future be of con-
siderable assistance in X-raying metal
castings.

Generally speaking it is impracticable
when X-raying iron and steel to take the
apparatus to the work. If, however,
suitable lifting appliances are arranged,

Photo] [G.E.C. America
Cathode Ray Apparatus

Courtesy] --------- [Loughborough College

Fig. 2. The Potter Buckey Diaphragm
A. Protective Lead Shield. B. Photographic Plate.

C, Lead Grating
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A Dragon Arrives in Amsterdam
Exactly what dragons were like we do

not know. The legends regarding them
tell us of their enormous size and scaly
armour, their fire-breathing and other
terrifying features, but it is probable that
the old tales of these monsters have their
origin in stories, passed down from one
generation to another, of reptiles now
extin gt.

A specimen of a gigantic lizard. 9 ft.
in length, which might
well have given rise
among primitive people
to legends of dragons,
has reached the Zoo at
Amsterdam. There were
already two smaller ones
in the New York Zoo,
and all three were trap-
ped on Komodo, an
island about the size of
the Isle of Man, in the
Dutch West Indies. Very
few people live on the
island, which is not
surprising when we learn
that some of these lizards
grow to a length of
30 ft., and that they
are capable of running
down and devouring
wild ponies !

Komodo lias been
little visited by man, and
is wild and gloomy in
character, with huge
caves and rocky holes
in the interior. Not
having been disturbed .
therefore, these lizards
have developed and
increased in numbers

until they have become almost the undis-
puted rulers of the island.

* * ♦ ♦
Tortoise Born in England

A belief that the eggs of the common
tortoise could not be hatched in this
country has quite recently been disproved
by the success of an  attempt by a Dulwich
resident, who hatched one out by the
application of continual warmth. As a
matter of fact this is not quite an un-
precedented event, as the eggs of an
African variety of tortoise were hatched
at the London Zoo some years ago. In
this latter case the eggs were hatched by
burying them in warm deep sand, in
imitation of the method used by the
tortoise itself.

Owl Caught on Atlantic Liner
An owl with an adventurous history

is numbered among recent arrivals at the
Zoological Park at  Edinburgh. When
the " Cairnross” a steamer belonging to
the Cairn line, had reached a position
about 500 miles west of Belle Isle during
a recent voyage across the Atlantic Ocean,
two owls flew on board. One of these
tried to alight on the funnel, and dropped
back into the sea, probably overcome by
the fumes, but the other
one was captured by the
crew of the vessel.

A similar incident was
reported on the arrival
at  Southampton of the
Cunard liner “Beren-
garia” To the astonish-
ment of all on board an
owl alighted on one of
the wireless insulators
and then flew down to
the aft galley funnel,
where i t  was caught by
one of the seamen. In
comparing the accounts
of the crews of the two
ships there seems to be a
possibility that the owl
which settled on the

Berengaria ° was the
one that had fallen back
into the sea from the

Cairnross.” The two
were not far away from
each other at  the time,
and both accounts agree
in describing the bird as
having white plumage
with brown spots on the
wings and large amber
coloured eyes. Unfor-
tunately, the one that alighted on the
” Berengaria ” was liberated at South-
ampton, as the Cunard authorities did not
learn of the " Cairnross ” incident until
that vessel arrived at  Newcastle later.

Mr. T. H.  Gillespie, Director-Secretary
of the Zoological Park at  Edinburgh, has
informed us that the bird received there
from the “ Cairnross ” is a snowy owl
and that several specimens have recently
been picked up at  sea in the north Atlantic,
one of these also being now in his care,
while several more arc now in the London
Zoo. In  a recent article in the ” Scotsman”
Mr. Gillespie gave some further interesting
information, from which we quote the
following :

" The snowy owl is distributed over
the northern (Arctic) parts of Europe,
Asia, and North America, and during
winter it moves southward to  some extent,

Our illustration is from a photograph taken by J .  C. Cheshire, on the occasion of the recent visit
of the Cranham Meccano Club to the Zoo. The deer allowed himself to be snapped with

characteristic amiability
nounced. This owl hunts by  daylight,
even in bright sunshine.

The arrival of birds sent to the Zoological
Park sometimes reflects in an  interesting
way the hazards and mischances to which
wild life is exposed. Some years ago,
for example, within the short space of a
month or two, a large number of specimens
of the little auk were received, all of which
had been picked up on the East Coast in
an  injured or exhausted condition. Except
during that limited period scarcely a
single specimen of this bird has ever
been sent to the Park, and its coming
in numbers evidently followed some
disturbances of range and habit, by
wind or storm or food supply. The
snowy owl has evidently suffered a similar
disturbance this winter.”

occasional specimens reaching the North
of Scotland, but it is very unusual to hear
of so many being found at  once so far
south, and so far out to sea. The snowy
owl may fairly claim to be the most
beautiful of its race. It  is not the largest,
for the eagle-owls exceed it  in size, but it
is a large bird as owls go. The plumage
may be either entirely white, or it may be
white more or less lined or spotted with
black. The black markings on the two
specimens just received are very pro-
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LAST month we described how the tropical vegetation
of pre-historic times became gradually trans-
formed into coal and peat, lignite, bituminous

coal and anthracite were seen to be various stages in
this process of conversion. We come now to the story
of coal mining, and the part coal has played during
the last three centuries in
furthering industry and
invention.

The earliest reference to
coal is in all probability that
made 2,300 years ago by the
Greek philosopher Theoph-
rastus who, .in writing of
“ Stones,” put on record
that :—“ These fossil sub-
stances that  are called coals
and are broken for use are
earthy. They kindle, how-
ever, and burn like wood
coals. These are found in
Liguria and in Elis, and
are utilised by smiths/’
Liguria is the modern pro-
vince of Genoa in North
West Italy, and was con-
quered by the Romans about
150 B.C. after 80 years of
intermittent lighting. Elis
was a country in the west of
ancient Greece and ultimate-
ly also fell under Roman
ride. I t  was the scene of
the original Olympic Games,
which had existed for un-
known ages. These famous
games died out about 4 A.D.,
a couple of centuries before
earthquakes and landslides
devastated the country.
Early Coal Mining in Britain

The Romans who invaded
and established themselves
in Britain built a number of their encampments close
to what are now known as ” outcrops,” that is coal
seams lying close to  the surface and exposed in places.
During the modern excavation of some of these ancient
forts in Lancashire and Durham, cinders have been
found. In some of the stations along Hadrian s Wall —

that remarkable 73-mile barrier extending from Wallscnd
on the Tyne to Bowness on the Solway, and built at the
Roman emperor’s command in 120 A.D, as a defence
against the northern barbarians —stores of unused coal
are reputed to have been disclosed. The re-opening
also in comparatively recent times of primitive outcrop

workings has revealed in
some of them tools since
identified as Roman im-
plements. Curiously enough
no reference to the evident
use of coal for fuel in
Britain is contained in the
writings of any of the
Roman historians, although
men t ion  i s  made  of
“gagates” ( j e t )  be ing
abundant. Jet was greatly
valued by the Romans,
who shipped it to  Rome
where it was fashioned
into many ornaments.
Domesday Book ignores Coal

With the eventual with-
drawal of Roman activity
and enterprise from Britain
all appreciation of coal seems
to have ceased for many
centuries. It is true that
one of the conditions upon
which the Abbot of Peter-
borough, about 850 A.D.,
let certain lands was that a
dozen loads of coal should
be delivered to the monas-
tery in the course of each
year. But it is significant
that there is not a single
reference to  coal throughout
the voluminous Domesday
Book. This monumental
work was compiled by
William the Conqueror in

1086-7 in order to discover how much land and property
could be taxed, and it was said of the book that not so
much as one pig was overlooked ! It is evident, therefore,
that coal had not yet become generally recognised
as a useful fuel.

In the thirteenth century, however, coal began to be

A section of a huge Red Wood tree, found in the petrified forest of California. The
forest was buried in volcanic ash in an eruption of Mount St. Helena ages ago, and the
wood subsequently turned to stone. Every detail of the bark of these pre-historic
forest giants is clearly preserved and the colouring of the stone is wonderful, ranging
from opalescent pink to ochre. This tree is about 100 ft. in length, but the largest

is 120 ft. long
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the latter half of the thirteenth century, and the sea coal
that the monks of Bolton Abbey procured regularly as
from the year 1294 is generally regarded as having been
obtained from coal workings opened up  in the Colne
district. These purchases by the Bolton Abbey monks
were to provide additional coal to that gathered by
themselves, for lime-burning and to work their forges.

By the early part of the fourteenth century coal was
being regularly worked also in the Cannock Chase
district of Staffordshire, in Derbyshire and South
Wales. The townspeople of Swansea obtained an

important charter from
William de Brews in 1305,
granting them turf, peat,
oak, dead and dry wood
for ships and other building
purposes. They were also
given permission to have
‘ earth coal ' in Bally wasta
to meet their needs, but
the charter strictly forbade
any coal to be sold to
strangers.
Edward I .  forbids use of
Coal in London

As sea coal became in-
creasingly used, at first
chiefly for industrial pur-

poses, London experienced its first smoke nuisance.
Indignant and shocked citizens created a storm of protest
and in 1306 Parliament petitioned King Edward I.  to
prohibit the use of coal, and this he did ! Timber supplies
were becoming less abundant, however, and the price of
wood ultimately soared so high that people began to be
glad to avail themselves of the new fuel. The royal
order thus gradually became ignored and the smoke
nuisance tolerated.

It is strange to recall
that at one time coal
smoke was utilised as a
source of revenue by
levying a tax  upon
every hearth or chim-
ney ! The t ax  was ex-
tremely unpopular, as
might be expected. The
state of affairs may be
realised by the follow-
ing account of the tax
given by the historian
Macaulay :—” The col-
lectors were empowered
to examine the interior
of every house in the
realm ; to disturb
families at meals ; to
force the doors of bed-
rooms and, if the sum
demanded were not
punctually paid, to sell

the trencher on which the barley-loaf was divided among
the poor children.”

The amount of the tax  was 2/- per hearth and in 1689,
when it was abolished, it was producing £170,000 a year.
The unfortunate householders did not benefit greatly
by its abolition, however, for a tax on windows was
substituted for it ! This tax  was much less unpopular
as it obviated internal examination of houses by the

used regularly in the monasteries, and the monks may be
said to have begun the coal industry of this country.

The monks of Newminster Abbey seem to have been
among the earliest users of coal. A charter by Adam
de Camhous, granting them some land on the coast near
Blyth, mentions the inclusion of a road over which to
convey seaweed for agricultural use and for transporting
such “ sea  coal ” as could be found over the allotted
portion of the shore. Another grant obtained by the
same monks was under charter from Nicholas de Aketon,
and accorded them the privilege of gathering sea coal
wherever they happened to
find it in his wood at Middle-
wood, for use in the forge of
their ” Stretton Grange.”
Both these charters arc
known to  have been issued
before the year 1240 A.D.
Monks Ship Sea Coal to
London

Some of the sea coal
gathered from the shore
outcrops of the river Blyth
appears to  have been shipped
by the monks to London,
for there existed in the
metropolis in 1230 A.D. a
suburban lane with the
name of " Sacoles Lane.” The character of this
thoroughfare and the use to which the coal was there put
are indicated by the title of “ Limebumers Lane,”
which was also given to it.

The monks of Tynemouth were not slow to emulate
the activities of their Newminster brethren. Outcrop
coal in abundance was available on the extensive lands
of which they were the fortunate owners, and the work
of coal digging was early commenced, surplus supplies
being shipped to Lon-
don. One of the estate
workings of the Tyne-
mouth monks was at  the
village of Wylam, the
birthplace of George
Stephenson. History
records that on one
occasion, in the year
1269, several Newcastle
men were arrested and
tried for making a raid
on North Shields, and
also with having seized
and decamped with one
of the Prior's ships,
lying there laden with
coal.

A grant was made to
the monks of Newbattle,
some time between 1210
and 1219 A.D., to work
a ” coal pit ” at Preston
in Haddingtonshire, Scotland. In Scotland also a
charter was granted to the Abbot and Convent of Dun-
fermline, Fifeshire, in 1291, conferring upon them the
right to dig coal in the land of Pittencrieff. Finchdale
Abbey and Durham Monastery also worked the outcrops
in their respective vicinities on a large scale up  to the
time of the general suppression of the monasteries.

Coal digging in Lancashire began sometime during

West Moor Colliery, KilUngworth

Receipt for Hearth Tax, issued in 1673
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collectors, and it  continued until 1851, when it was repealed.
Coal mining slowly developed and by the 17th century a sys-

tematic exporting of the mineral from Sunderland and Newcastle
to London and ports on the Continent had grown up, while from
the Lancashire coalfield a limited export trade to Ireland was
carried on.

An interesting development arising out of the Newcastle export
trade was the completion of the Victoria Tunnel about 1840. The
tunnel took three years to construct, was two miles in length,
6 ft. 3 in. in width and 7 ft. 5 in. in height. I t  sloped downward
under the town from
Spital Tongues Colliery
to the river Tyne and
was used for the quick
transporting of coal for
shipment at  Newcastle
quay. Loaded wagons
were set off at the
colliery and descended
under their own weight
to the quay siding.
When empty they were
hauled back up the
tunnel by a cable
worked by an engine
at the top.
First Iron-Smelting
with Coal

A new and impor-
tant use for coal was
found by Dud Dudley,
son of Lord Dudley, of
Dudley Castle in Wor-
cestershire, who in
1620 took out a patent
for the smelting of iron
with coal. Hitherto
wood converted into
charcoal had been sole-
ly used with the ore,
but in Sussex the iron industry had developed so fast that timber
supplies were rapidly diminishing.

Every ton of pig-iron manufactured took four loads of timber
made into charcoal fuel, and for each ton of bar iron made, the
extra charcoal burned required three additional loads of wood.
Public alarm at the disappearing forests led to an  Act being passed
in 1581 prohibiting the conversion of wood into charcoal for iron-
making within 14 miles of the Thames. Further restrictions were
imposed later and the combined effect almost ruined the industry.

Dudley's method was successful, but the great iron smelters,
embittered at  being deprived of much of the timber they required,
were resentful of the new method. Their jealousy found ex-
pression in spreading evil reports as to the quality of
Dudley's coal -smelted iron, and so intense was their
persecution that finally he had to give up the struggle.

One misfortune that  befell Dudley during this period
was the destruction of bis new and principal ironworks,
at Cradley in Staffordshire, by a great flood after the
works had been in successful operation just over a year.
The news of his loss was received with rejoicing by the
ironmasters of the district, but their satisfaction on that
occasion was short-lived, for a new ironworks was
speedily erected and smelt-
ing with coal resumed.

The increasing demand
for iron and the steadily
decreasing available timber
for fuel finally forced the
ironmasters to turn to coal
and Abraham Darby, an
iron manufacturer of Coal-
brookdale in Shropshire, was
the first man to make a
financial success of smelting
by the new fuel. Others
then followed suit and their
general success soon firmly
established coal as the ill-
important factor in iron-
smelting and manufacturing, in place of charcoal.

In countries where extensive forestry operations continue to
be carried on, as in Germany, Norway and France, the charcoal-
burner is still a familiar figure. Nowadays, however, he is being
replaced by organised parties that follow up the forestry gangs and
convert into charcoal the stacks of timber left for them by  the latter.

Forestry operations in France create nearly nine million tons
of waste timber every year, and it has recently been found that
the patent charcoal fuel obtainable from this waste can be success-
fully used as a substitute for petrol, for the driving of motor
vehicles. Thus a new lease of life has been given to a fuel the
history of which dates back to a very remote period.
Power and Light from Coal

The steam engine invented by Thomas Saver y in 1698 created
another important use for coal. Savory’s invention was speedily

improved upon and
rendered more prac-
ticable by Thomas
Newcomen, whose
pumping engines were
installed in various
coal mines to clear the
water out of the work-
ings. Thus coal-burn-
ing engines were used
to enable more coal
to be won. The modest
coal-mining industry
of that time no doubt
benefited by the fact
that the Newcomen
engine had a tremen-
dous appetite 1 This
"greediness/' how-
ever, made the en-
gines very expensive
to work in other than
coal mines, and even-
tually James Watt’s
more economical steam
engine displaced the
other. When at  length
Wat t  successfully
adapted his engine to
perform useful work in
breweries, forges and

elsewhere, in addition to pumping water out of mines, the import-
ance and need of coal was still further emphasised.

By the close of the eighteenth century coal had become recog-
nised and established as a source of power as well as of heat, and
the next century was but two years old when William Murdock
astonished the world by illuminating the front of Boulton and
Watt's Soho Works, Birmingham, by coal gas, thereby proving
the remarkable mineral to be also a source of light.

The years that  followed Murdock's introduction of coal gas
saw the advent of the steam locomotive and the development of
the coal burning ocean-going liner. These new and substantial
demands for coal promoted it  to  a unique place among the world's
minerals, and it has aptly been spoken of as the " father of in-

dustry." Even with the recent rapid develop-
ment of oil fuel and water power, coal still
holds the premier place, and new uses are
being found for it as old ones lapse.

This brief review of the history of the coal
industry would be incomplete without some

reference to the interesting
circumstances in which
some of the discoveries of
coal in the United States of
America have been made.
The first discovery of this
mineral was made by a boy
in Virginia State, who one
day in the year 1760 came
across an outcrop of coal
while he was in search of
bait for fishing.
A Hunter Discovery

Thirty-one years later
anthracite deposits were
located along the Lehigh
River by a hunter named
Philip Ginther. Ginther's
dramatic find was by mere

chance, and the incident as recorded by Mr. Homer Greene in his
book ° Coal and the Coal Mines " is worthy of repetition. Mr.
Greene writes of the hunter :—

” He said that at  one time the supply of food in his cabin chanced
to run out, and he started into the woods with his gun in quest of
something which should satisfy the hunger of those who were at

Photo] [H .  Coles-Finch
An old Charcoal Burner at work

A famous engine, “ Puffing Billy,” built (in 1813} by William Hedley, for hauling coals from
the mine to the staithes near Newca$t]e-on-Tyne
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home. It  was a most unsuccessful expedition. The morning
passed, the afternoon went by, night approached, but his game-
bag was still empty. He  was tired, hungry and sadly disappointed.
A drizzling rain set in as he started homeward again across the
Mauch Chunk Mountain. Darkness was rapidly coming on, and
despondency filled his mind as he thought of the expectant faces
of little ones at  home to whom he was returning empty-handed.

“ Making his way slowly through the thick, wet undergrowth,
and still looking about him, if perchance something in the way of
game might yet come within the range of his gun, his foot happened
to strike a

was unshipped ; blacksmiths' forges were supplied with the fuel
free of charge ; fires were lit free in people’s houses and public
exhibitions of stoves burning anthracite were organised. The coal
of Mauch Chunk at last began to sell and gradually became popular
as people learned how to burn it, but those who ignored the advice
of the mine-owners and others, and strove to burn stone coal as  they
did ordinary coal, gave themselves much trouble.

Greene, in his book we have quoted from, relates a typical case :—
A firm of wire manufacturers, on hearing of another concern
having used the coal successfully, bought a trial lot. In the

furnace the
a n t h r acite
was fed on
to a wood
fire, but al-
though the
furnacemen
urged the
coal to burn
by every
dodge they
knew, the
whole cart-
load was
was t ed
without any
satisfactory
result be-
ing obtain-
ed . Deter-
mined not
to be out-
done by
o t h e r
people, the
firm pur-
chased  a
second cart-
load and
another at-
tempt was
made by the
men to burn
the  un -
f ami l i a r
fuel. Every-

one was very grim and had resolved that the mysterious fuel should
not defeat them a second time. So hour after hour the furnacemen
raked, pushed and poked. Fresh supplies of wood were fed under
the obstinate coal, but all to no good.

Throughout the night the men laboured, but when morning came
the anthracite was still stubborn. At last the grim, hot task was
abandoned, the furnace door closed with a bang, and a group of
tired and annoyed men trailed oft to breakfast. A little later one
of the toilers went back to the furnace room for a jacket he had left
there, and on looking at  the furnace he was amazed to  see that the
door was red hot 1 Hastily opening it he saw the obstinate coal
aglow with intense heat.

His excitement soon conveyed itself to the others, and after the
first shock of surprise they set to work and four lots of metal were
heated and rolled before any further fuel was added. Further
experiment soon convinced them that all the Mauch Chunk stone
coal required was to be thrown upon the bed of ignited wood and
permitted to burn undisturbed, allowing the steady draught of
air to effect combustion.

The greatly increased demand for coal that arose in this country
following upon the advent of the steam engine and coal gas resulted
in innumerable borings being made and many new coal mines
opened up. Coal was not always located by the optimistic pros-
pectors, however, and sometimes a search for new deposits would
be abandoned after many deep holes had been bored in vain and
much money thereby lost.
Much Ado About Nothing

Of these unsuccessful ventures none is more remarkable than
that of the Northampton Union Coal and Mining Company. The
formation of this company in 1836 with a subscribed capital of
£18,000 was the outcome of a report by two experienced miners
from Staffordshire that coal as good as any in the country was
obtainable within one-and-a-half miles of Northampton.

An interesting account of this venture is given in Vol. II of
"Annals of Coal Mining and the Coal Trade," by Robert Galloway,
from which we extract the following :—-

” A tract of land was leased, men were engaged from the coal
countries, and sinking commenced ; and in the spring of 1837
a large steam engine was erected, which {Continued on page 265)

hard sub-
s t ance
which roll-
ed' away
before him.
He looked
down at  it,
and then
bent over
and picked
it up, and
saw by the
deepen ing
twi l i gh t
that it was
black.”

G i n t h c r
knew of the
local tra-
dition that
stone coal
existed in
the Lehigh
River re-
gion, and
wondered if
he  had
ac tua l ly
found  a
sample of
the mineral.
Taking the
black lump
home with
h im,  he
next day ” set out with it  to find Colonel Jacob Weiss at  Fort
Allan, to whom he exhibited what he had found. Colonel Weiss
became deeply interested in the matter, and brought the specimen
to Philadelphia, where he submitted it to the inspection of John
Nicholson, Michael Hillegas and Charles Cist.”

When these gentlemen had satisfied themselves that the black
lump was undoubtedly anthracite coal, the Colonel was authorised
to bargain with Ginther and persuade him to reveal the exact
location of his discovery. Weiss thereupon sought out and inter-
viewed the hunter, and on the Colonel undertaking to negotiate
with the State in respect to  a certain piece of land greatly desired by
Ginther, the latter told all that  he knew regarding the stone coal.

When anthracite mining at Lehigh River was started up, several
years later, the new commodity proved extremely unpopular, and
the utmost difficulty was experienced in marketing it. For instance,
of six barges of anthracite sent from Mauch Chunk to Philadelphia
by way of the Lehigh River in 1803, four were upset on the way, and
when the other two loads reached the city no one could be induced
to purchase.
Anthracite Refuses to Burn 1

The mineowners knew that the great difficulty experienced by
citizens in getting the stone coal to burn was due solely to their
being familiar only with soft bituminous coals, which responded
briskly to pokings and jabbings when in the grate, whereas anthra-
cite resented such interference and declined to burn. The two
undesired loads were offered by the owners to the city authorities
who, however, soon proved themselves as ignorant as the general
public as to the proper treatment of anthracite. Their trial of the
new fuel was made in a steam engine and was a complete failure,
the coal refusing to burn. The authorities thereupon promptly
made an end of the matter by using the remainder of the fuel
in lieu of gravel for the city footpaths I

This was too much for the hopeful mineownersand the anthracite
mines lay idle for more than nine years before any further efforts
were made to convince the citizens of Philadelphia that the coal
of Mauch Chunk was a useful fuel. Then one day the city heard
of anthracite again. Leaflets telling how the coal should be
treated in the factory furnace and the domestic grate suddenly
appeared ; a barge of the coal arrived once more at  the wharf and

A quaint colliery engine at work at Leeds in 1812. Built by Matthew Murray to the design of John Blenkinsop, the loco was propelled
by a toothed-wheel engaging in a rack alongside the rails and hauled coals from the Middleton Collieries to the riverside for shipment
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VIL—PARRY’S UNSUCCESSFUL DASH TO THE POLE

BEFORE we proceed to deal with Parry's final
voyage, and his heroic attempt to reach the Pole,
it will be of interest to mention a sledge journey,

made by George F .  Lyon and some Eskimos. Lyon was
a naval officer who served with Parry from 1820-4,
commanding the “ Hecla ” on the occasion of Parry’s
third voyage, when Parry
himself was in the " Fury"

As fish was wanted for
the crews, one of the
natives named “ Too-le-
Mak,” agreed to set out on
a four days' fishing ex-
pedition. Lyon obtained
Captain Parry’s permission
to accompan} the Eskimos
and went ashore for the
purpose. On arriving at
the village he was wel-
comed to Too-le-Mak’s
tent, where a new deer
skin was spread for him
on which to spend the
night.

The party set off at 10
o’clock on the following
morning, on two sledges,
one carrying Too-le-Mak
and four Eskimos, Lyon
and George Dunn —a sea-
man of the "Hecla ” —and
the second sledge carrying
three Eskimo boys. The
first sledge was drawn by
eleven dogs and the second
by eight.

These Eskimo dogs are
described as being " large
and majestic-looking ani-
mals. An old one of
peculiar sagacity was placed a t  the head of the team —
by having a longer trace—so as to pick out the safest
and dryest places, for the dogs have such a dread of
water that they would rather receive severe beatings
than swim a foot. The leader was instant in obeying
the voice of the driver, who repeatedly called to him
by name.

“ When the dogs slackened their pace the sight of a
seal or bird was sufficient to set them instantly at their
full speed, and even though nothing was to be seen

on the ice, the cry of " A seal ! ” "A  bear ! " " A bird ! "
etc., was enough to give play to the legs and voices of
the whole pack.

“ It was a beautiful sight to observe the two sledges
racing at full speed to the same object, the dogs and
men in full cry and the vehicles splashing through the

the holes of water with
the velocity and spirit of
rival stage coaches ! ”

After about six hours'
run over the ice, in weather
so thick that the travellers
could not see a quarter of
a mile in front of them,
they came to a number of
barren islands of granite,
and here they stopped for
the night. All the Eskimos
lay down in the open to
sleep on the rocks, having
merely a small piece of
skin to keep the rain
from their faces. They
remained in this comfort-
less state for eight hours,
although it was raining
the whole time and was
raining next morning when
they awoke !

Early next morning they
killed a deer, Too-le-Mak
lying behind a stone and
imitating the deer’s peculiar
bellow. The animal's
curiosity was aroused and
in investigating the phe-
nomenon it came within
gun shot range, with the
result already mentioned.

The deer was divided
into equal shares and the party “ squatted down to a
repast . . . and in ten minutes the Eskimos had
picked every one of the deer’s bones so clean that even
the hungry dogs did not attempt to gnaw at them
a second time.”

On the return journey one of the sledges was upset
and broken, and the crew were thrown into a deep hole,
receiving a complete ducking. After the  sledge had
been repaired it was again twice upset. Finally the
dogs broke the traces and ran like a pack of wolves

Sir W. E. Parry
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they went forward through rain and fog, and nothing
was allowed to delay them or to turn them aside from
their purpose. They travelled by night and slept by
day—although, of course, it was daylight all the time.

“ The advantages of this plan,” says Parry, “ which
was occasionally deranged by circumstances, was in
our avoiding the intense and oppressive glare from the
snow during the time of the sun’s greatest altitude, so as

to prevent in
some degree the
pa in fu l  i n -
flam mat ion in
the eyes called
“ snow - blind-
ness,” common
in all snowy
countries. We
also enjoyed
greater warmth
du r ing  the
hours of rest
and had a
better i chance
of drying our
clothes ; besides
which no small
advan tage
was  de r ived
from the snow
being harder at
n igh t  fo r
travelling.

“ When we

to the land. They were brought back, however, and
the party ultimately reached the Eskimo village.

On their arrival here the two Englishmen were joyfully
welcomed and awarded the place of honour. " A large
assemblage of Eskimos gathered/’ says Lyon, “ to  hear
me talk . . . and to  see us eat I ” Later on a
native dance and a “ Concert ” was held in their honour.
On the following day they returned to the ship.

In  1827
Parry made his
fifth voyage,
again in the
“ Hecla” set-
ting sail on the
27th March.
In May he was
forced to run
into the ice, in
which he was
jammed for
three weeks,
when he man-
aged to get the
ship clear, and
sailed to  the
Seven Islands,
situated north
of Spitsbergen.
On one of these
islands, named
Walden, he
placed a re-
serve store of

a vain attempt to reach the PoleDragging the boats over the ice in

rose in the evening we commenced our day by prayers,
after which we took off our sleeping dresses and put on
those for travelling, the former being made of camlet
lined with racoon skin, and the latter of strong box cloth.
We made a point of always putting on the same stockings
and boots for travelling in, whether they had dried
during the day or not, and I believe it was only in live or
six instances that they were not either still wet or

hard frozen.”
When the men were resting the

boats were placed alongside each
other, their sterns turned towards
the wind. Sails were supported by
bamboo masts and paddles, being
arranged over them as awnings.

The rate of progress was slow —
sometimes only 50 yards an hour and
occasionally as much as 12 miles a
day when the ice was good. It
was not long before Parry found to
his dismay, that the distance calcu-
lated by reckoning did not agree with
that given by observation with the
instruments. He was quick to realise
that although they were struggling to
the north by heroic efforts, their
work was in the meantime being
made valueless by the fact that the
whole of the pack-ice was drifting to
the  south. Indeed, they were latterly
making practically no progress from
this reason, and were drifting south
by day nearly as far as they marched
north by night.

Notwithstanding this, they con-
tinued to  struggle on until they had

provisions, and the ship, having reached Lat. 81° 5',
sailed on to the Hinlopen Strait, where it was to await
Parry’s return from his attempt to reach the Pole.

Parry’s idea was to make a dash for the Pole with
two boats 20 ft. in length and 7 f t .  in beam, which
he had designed for the purpose. These boats, each of
which weighed nearly a ton, were fitted with steel
runners and stood upright on the ice. They were so
built that they would have floated
even if they had been stove in. This
was accomplished by stretching on
timber frames casings of waterproof
canvas, which acted in a similar
manner to  bal loo nett es in an airship.
It was Parry’s intention that these
boats, which were named the “ Enter-
prize ” and the “ Endeavour,” should
be hauled by reindeer. The ice was
so rough, however, that this was
found to be impracticable with the
result that the men hauled the
boats themselves.

Lieut. J .  C. Ross was in charge
of the “ Endeavour ” and Parry
himself in charge of the “ Enterprize.”
With sufficient food for 70 days,
and with equipment (including cloth-
ing and light sledges), this gallant
band of 26 men dragged the heavy
boats over the ice, up  and down the
hummocks and ridges, surmounting
all obstacles, at times waist deep
in snow and braving all weathers.

Starting from Little Table Island—
where they left a reserve of provisions,
as they had done at Walden Island —

Map showing Parry’s Winter Quarters (1819-20) at
Winter Harbour
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covered 660 miles —a sufficient distance to have enabled
them to have reached the Pole had the ice not drifted
meanwhile. As Parry tells us in his account : "As
we travelled by far the greater part of our distance on
the ice, three, and not infrequently, five times over,
we may safely multiply the road by 2 | ;  so that our
whole distance,
on a very
moderate cal-
cu l a t i on ,
amounted to
580 geographi-
cal miles, or
668 s t a tu t e
miles, being
nearly suffi-
cient to have
reached the
Pole in a direct
line/ '

On the 21st
Ju ly  t hey
reached 82° 45'
N . which was
the farthest
north up  to
that time —a
great feat of
endeavour that
remained un-
surpassed for
nearly 50 years, when the Nares expedition in 1875
reached 83° 20' 26" N.

After his unsuccessful attempt to  reach the Pole, Parry
came back to England landing in October and later
published an account of his journey in a book called
" A Narrative of the Attempt to Reach the Pole in
Boats.” On the 29th April 1829, he was knighted, Sir

John Franklin — whose Arctic explorations we shall deal
with later— being knighted on the same occasion.

Parry continued his duties as hydrographer until
May 1829, when he went to New South Wales, having
been appointed Commissioner to the Australian Agri-
cultural Company. He returned to England in 1835,

however, and
was appointed
assistant Poor
Law Commis-
sioner for Nor-
f o 1 k, w h i c h
position, how-
ever, he resign-
ed in a little
over a year.
Two years later
he was engaged
in organising
the Packet Ser-
vice —that is
the service of
steam boats—
between Liver-
pool, Ho ly -
h e a d and
Dublin,

Fo r  n ine
years, f r om
1837, he was
Comptroller of

the Steam Department of the Navy, and on retiring
from active service was appointed Captain Superin-
tendent of the Haslar Hospital. He resigned this
office in 1852, however, when he attained the rank of Rear-
Admiral and in the following year he was appointed
Governor of Greenwich Hospital, which post he retained
until his death on the 8th July, 1855.

Parry’s Camp on the ice

The Training of Engineers
The question as to the best training for

an engineer, always a subject of interest,
was raised in a paper read before the
North-East Coast Institution of Engineers
and Shipbuilders, by Sir Theodore Morison.

The speaker pointed out that there
are still to be found a few survivors of the
old school, who declare that they will
never admit a scientifically-trained man
into their works. In this connection,
however, it must be mentioned that the
pendulum often swings in the other direc-
tion, for certain engineers refuse to take
pupils who have not already graduated at
some technical school or university.

Of course, the value of such qualifications
is considerably greater in some branches
of the profession than in others. Manu-
facturers of staple commodities may find
their needs fully met by the records of
their past experience, but those who are
driven by necessity of choice into new
fields of enterprise, commonly find that
scientific knowledge has a very definite
utilitarian value.

hi the United Kingdom, it  is generally
agreed that college training should be
backed by shop  experience and the arrange-
ment of terms at certain of the Scottish
te  clinical schools affords special facilities
for this. At Glasgow, for example, the
winter sessions are spent at the college
and by arrangement with leading firms,

tude for engineering, and that first-class
ability was not so common that we could
afford to let any of i t  run to waste. The
boy who came from an elementary school
was often handicapped by the standard of
general education required for passing the
entrance examinations to technical colleges
and universities. At Armstrong College,
accordingly, special provision has been
made for the  ordinary apprentices educated
in the elementary schools. Apprentices
of two years* standing are admitted to
the College courses on passing an examina-
tion in which the language test is restricted
to a translation into English of a passage
from a scientific work, whilst their know-
ledge of English is tested by means of an
essay and a precis. Moreover, apprentices
of two years’ standing are allowed to take
the first B.Sc. examination as external
students, and if a candidate can also pass, as
an external student, the second B.Sc.
examination, he can get the Honours
degree in two years.

students are able to spend the intervening
summers in the works, a system that has
proved very satisfactory. On the other
hand, Sir Theodore mentioned the opinion
of a Glasgow engineer, that a youth
should go first for six months into some
works, then take his degree at college,
following up this with another three years
in the shops.

At the Armstrong College, Ncwcastle-
on-Tyne, the speaker said, the aim was to
provide a training in the principles and
theories underlying practice, rather than
to spend much time on detailed descrip-
tions of engines and machinery. The
laboratories arc therefore organised with
the object of teaching the student to think
for himself. The Honours degree is given
only to those taking a post-graduate
course, during which in addition to more
advanced work on engineering subjects,
the student takes up some investigation
in the laboratory and assists lecturers in
research work.

In this connection, the Editor of “£j?-
gineering ” Calls attention to the difficulty
of finding subjects for research, the cost of
which shall not be prohibitive and points
out that chemists are far more favourably
situated in this regard, as the only expen-
sive plant they require forms part of the
normal laboratory equipment.

Sir Theodore urged the claims of the
ordinary shop apprentice, pointing out  that
certain boys were bom with a special apti-

The “Lord  Nelson” Locomotive
In our account last month of the new Southern

Railway 4-4-U type locomotives, we mentioned (on
page 183) that the " wheels are 19 J in. in diameter.”
This was a slip of the pen and the measurement
should have referred to the cylinders, which would
probably be inferred by most of our readers for the
sentence continued "and  the stroke 26 in.”

There is also an error on page 99 where the " Lord
Nelson ” on its trial trip is stated to have covered
83.8 miles in 89.25 secs, instead of 89.25 mins. Major
Seagravc and Captain Malcolm Campbell will have
to look to their laurels !
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Famous' Traitis
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III.—THE “WEST COAST POSTAL,” L.M.S.R.
but often only first-class, or  first and second-class
travellers, and extra fares were charged for the privilege
of using the trains. To-day the postal business has
grown to such enormous dimensions that on the chief
postal trains the ordinary passenger is neither wanted
nor allowed to travel. These trains run exclusively at
night, and while they are no longer the fastest expresses
in the country—high speed through the night hours
being unnecessary in order to ensure delivery of the

letters with
1 the morn-

POSSIBLY you have never been tempted to wonder
how the letter that  lies on your breakfast table
in the morning has pursued its journey. Or you,

on your part, may have written a letter overnight,
addressed it to some distant destination, and put it in
the post, with never a thought as to how it is going to
get there. So it may be that a trip on the famous
“ West Coast Postal ” will awaken a new interest in the
travels of your correspondence, conducted with a
regu la r i ty
and a cer-

ing's post—
every .*[ at-
tention is
concentrat-
ed on the
ma in  t en  -
a n c e o f
abso lu t e
punc tua l -
ity.
Most
Famous"!
Postal Train

Mos t
famous, as
we l l  a s
most his-
toric, of all

the British postal trains is undoubtedly the “ West
Coast Postal,” which for many years past has left
Euston terminus for Scotland, by the 'L .M.S. route, at
half-past eight in the evening. Practically the whole of
the mails from London and the South and West of
England to Scotland are carried by this train, so that its
importance may be readily understood. We are now to
imagine that  we have secured the jealously-guarded
privilege of accompanying the train as passengers, in
order that we may see the postal staff at work. The
driver, fireman and guard are the only railwaymen on
the train, whereas the postal officials number about
thirty all told.

Arriving at Euston in imagination at eight o’clock in
the evening, we find that  the postal staff has been at work
for a good hour before us. Drawn up at No. 2 platform,
which is paralleled by a wide carriage-way, we see a
train of about a dozen vehicles. They include ordinary
brake-vans, Post Office letter and parcel sorting

tainty that
in them-
selves are
sufficient to
explain the
sma l l
t hough t
that you
ever give
t o t h  e
matter.
Travelling
Post Offices

Without
the { tra-
v e 1 1 i n g
p s t
o f f  i c e s ' *
that now traverse the country in all directions it probably
would be impossible to cope properly with the nation's
correspondence. Obviously every town or village could
not make up  a mailbag for every other town or village
to which it might desire to send letters or  parcels,
perhaps only in two’s or  three’s. If this were done the
service would break down " from sheer weight of canvas,”
as one writer has picturesquely put it.  Neither does
the use of large centres for sorting and distribution
altogether meet the case, as there is much postal traffic
that is too small to justify a direct delivery from town
to town. This is where the travelling post office comes
in. By collecting up and sorting the batches of letters
received at various points during its journey it is able
to add together the " driblets ” for each particular
place until they amount to a respectable total.

Years ago the postal trains, or  the “ mails,” as they
were called, were the fastest and most important trains
in the country. Passengers were conveyed by them,
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Photo courtesy]
L.M.S. 4-cylinder 4-6-0 Locomotive No. 5969, “ Claughton ’* Class

carriages and " tenders " for stowage, all vestibuled
together. Red “ Royal Mail " vans of all descriptions
are constantly arriving by road from all parts of London,
and their contents are being bundled into the different
coaches, which are distinguished outside by large and
prominent capital letters, according to their destinations.
While this is being done, we may have a look at the
locomotive.
Engine of the “ Claughton ” Class

At the head of
the train we shall
find, without doubt,
a 4-cylinder 4-6-0
eng ine  of  t he
" Claughton "class.
Very shortly this
type is to have a
bigger brother, de-
signed with the ex-
pe r i ence  ga ined
from the recent
running of the G.W.
engine " Launces-
ton Castle ” over
L.M.S. metals. In
this connection it
is interesting to re-
member that the
advent of No. 2222,
" S i r G i lber t
C l  augh t  on  " i n
1913, immediately
followed the simi-
lar loan of the
G.W.R. “Polar
Star ” in the pre-
vious year. Little
need be said about
the “ Claughtons " ; they are a simple and straightfor-
ward design, which has given excellent service in its time,
but now needs to be supplemented by something rather
more powerful for the maximum duties of the West
Coast Route. It is an engine of the "Claughton" class,
by the way, that has been fitted with the Italian
“ Cafrrolti ” valve motion, and was recently under test
between Euston, Crewe and Carlisle, as mentioned in
various newspapers.

But now we must get back to the train, as the departure

time is rapidly approaching. At the last moment there
come dashing up from the G.P.O. the vans with " l a t e
fee " letters and a mass of unsorted correspondence with
which there had not been left time to deal at  the head
office, and which therefore must be added to the work
of the officials on the train. Then, when all has been
safely “ garnered in," the guard's whistle blows, and
with a raucous reply from the whistle of the engine we
move out on our journey of 540 miles to Aberdeen . We
have now ample time before the first stop, Rugby, in

which to make our
inspection of the
train, being careful
not to get in the
way of the hard-
worked " crew."
Difficult Start out of
Euston

There is a bad
start out of Euston,
the first 11 miles to
Camden, practi-
cally off the plat-
form end, being in-
clined upwards at
between 1 in 70
and 1 in 105. So
steep is this bank,
indeed, that the en-
gineers of the Lon-
don and Birming-
ham Railway never
imagined that loco-
motives would climb
it under their own
steam, and conse-
quently installed a
winding-engine at

Camden to haul the trains by rope up  the bank, the
locomotive to take them on their journey being attached
at the summit. Such undignified methods have, of
course, been done away with long since, but it  is quite
possible that the engine that brought in our empty
coaches may assist by giving us a friendly push in rear
up  to the top.

xAfter that there are few grades worthy of mention for
the next 180 miles or so ; in fact the " ruling," or
maximum gfade, does not exceed the modest figure of

Photo Courtis?] [L.A/.S.
Letter-sorting Van, interior
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1 in 330 for some 150 miles continuously. Roughly
the line is level from Camden to beyond Willesden ;
rises from there to Tring, 31 J miles out, where the
Chiitem Hills are crossed at an altitude almost exactly
level with the top of St. Paul’s Cathedral ; drops to
Bletchley and Wolverton rises to Kilsby Tunnel,
and falls to Rugby.

taken to the apparatus. This again is a job requiring
no small care and attention, as there are some 400
different bags in use.
An Army of Postmen

Meanwhile, what time we are devouring space at the
rate of a mile a minute or more—between Tring and

Bletchley we shall probably
cross the " seventy ” line—a
small army of postmen are
converging on the railway
from various villages and towns,
in motors, on bicycles and on
foot, in order to exchange the
mails with us as we flash by.
Their objectives are the fixed
sets of mail apparatus that are
arranged along the lineside
near the various stations where
exchanges are made. At each
of these points there is a large
opening net, made of some of
the stoutest rope obtainable,
for catching the bags off the
train, and also a tall standard
on which the postman’s bags
are hung, in order to be swept
into the train. A small hut
is erected adjacent to the
apparatus, and in this the
postman waits until a bell-
signal from the nearest signal-
box, which he acknowledges,
warns him that the “ Postal ”
is approaching.

While waiting, he has been
fastening his bags up  in stout
leather pouches, as no canvas
bags would stand the tre-
mendous buffetting that  occurs
when the exchange is made.
On hearing our approach sig-
nalled, the postman mounts
the steps of the standard and
suspends his pouches from it.
The pouches hang from a

eyeletted hole in which fits over

Sorting the Letters
Having noted that our

engine has got well and truly
under way, and as, perhaps,
the lights of Willesden Junc-
tion flash by, ten minutes after
the start,  our speed now closely
approaching the mile-a-minute
rate, we gravitate to that hive
of industry—or rather one of
them—a letter-sorting carriage.
All down one side of the long
open vehicle are nests of
pigeon-holes for the letters and
racks for the parcels, into
which the packets are dis-
appearing from the hands of
the row of sorters with lightning
rapidity. The average rate of
sorting per man is somewhere
about 40 to 50 letters a minute,
but it may vary from 30 to as
many as 70, according to the
worker’s mental and physical
condition. Tremendous mental
concentration is necessary, es-
pecially as the pigeon-holes are
not named, but only numbered,
and the meaning of each
number is constantly changing,
according as fresh sets of
towns require to be prepared
for on successive stages of the
journey.

Needless*" to say, in the
construction of these vehicles
special attention is paid to
the springing, in order that
they may ride as smoothly as possible. Another very
necessary precaution is the padding of the ends of the
coaches, as well as all projecting angles and comers
inside, in case any of the sorters should lose his balance
owing to the rocking of the train. Efficient lighting,
too, is a matter of supreme importance. The interior
of the sorting-carriage is the very embodiment of the
proverb ’* a place for everything and everything in its
place,” and, feeling as we do that it is certainly no
place for us, we move on into the coach in which the
receiving and delivering apparatus is worked.

By now we have climbed up to Tring, probably
sustaining a speed of round about 50 m.p.h. all the way
up the long 1 in 330 ascent, the first 311 miles having
been covered in 41 minutes. Water has been taken
from the troughs at Bushey, 15 miles out of Euston,
and the first consignments of letters already have been
picked up  at various points.

All the time that we were watching the sorters, the
bags for delivery were getting gradually filled and
sealed up—as the overpowering smell of melting wax
forbade us to forget —and were being hung up  on hooks
behind the sorters, in their proper order, ready to be

Postman fixing a pouch in position to be picked up
by mail train

heavy leather thong, an
a pin on the end of the standard arm, while a spring
catch further secures the pouches from jolting off before
the time. This done, a second bell-signal in the hut
warns him to swing the pouches out towards the line
in readiness.

Meanwhile the man to whom is entrusted the corres-
ponding job on the train has not been idle, and his is
by far the more ticklish job of the two, as he has to be
familiar with every place at which an exchange is made
and to be ready for it.  White warning boards are fixed
beside the line to indicate the proximity of the ground
apparatus. These are of little use at night, however,
and the officer on duty has to rely mainly on his sense of
hearing, which constant familiarity with the route has
sharpened to an abnormal degree.

As we watch, we notice him open the sliding door at
the side of the van and draw in the extending arms, in
order that he may hang on them the bags now destined
for delivery, enclosed, of course, in leather pouches.
These are then swung right outwards, the big folding net
on the side of the sorting coach is opened, and an auto-
matic bell begins to ring, announcing the imminence
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During this time our train is " examined," and the engine that
brought us over the 158 miles from Euston to Crewe is exchanged
for another to take us over the 1 4 1 miles on to the Border town of
Carlisle. Quite likely our new steed will be one of the large
4-cyfinder 4-6-0 engines of the Lancashire and Yorkshire Horwich
design.

From Crewe northwards the start to Warrington is mostly on
falling gradients and we get away rapidly, but between there and
Preston, as we thread the Lancashire colliery area, some rather
steeper grades are encountered, notably the 1 in 105 out of Wigan,

known as Boar's
Head bank. An
hour's run, how-
ever, suffices to
bring us into
Preston, 51 miles
further on r at
12.57 a.m., where
a further heavy
mail from Liver-
pool, Manchester
and the thriving
towns of East
Lancashire is
taken on board,
in exchange for
sorted mails des-
tined for E. and
N. Lancashire.
The Rise to Shap
Summit

The most diffi-
cult part of the
" Pos t a l ' s "
journey, from
the locomotive
point of view,
now lies ahead.
For the first 27f
miles out of Pres-
ton, past Lan-
caster to Carn-
forth, the line is

practically level, but at the latter station the West Coast track,
which has just skirted the shores of Morccambe Bay, practically
at sea level, heads straight inland for the mountains of West-
moreland. In the course of the next 31 miles we have to climb
to an altitude of 915 ft.  above the sea, at  Shap Summit. The
hardest grades of the ascent are from Milnthorpe, through Oxen-
holme, to the wayside station of Grayrigg, 1 1 miles, and then six
miles from just before Tebay to Shap. The former finishes with
two miles at  1 in 106 and the latter with four miles at I in 75.

Should the weather be bad, or the load over 350 tons, and should
we not have taken a " pilot " or assisting engine from Preston, we
may possibly stop at Tebay for assistance in rear up the steepest
part of the climb. If our engine is running well, however, we
probably shall tackle the ascent unaided, though we may expect
the speed to fall to 20 miles an hour ere we breast the Summit
signal-box. Just before Tebay, by the way, as we threaded the
deep gorge that  is one of the chief scenic attractions in the daytime,
we took water from Dillicar troughs—the ninth and last set of
troughs on the 299-mile journey from Euston to Carlisle.

On three separate occasions in London and North Western
history a world’s record has been created by the covering of this
distance non-stop, with the aid of these troughs, but there is
little likelihood of any such run being instituted as a regular
practice, owing to the strain thereby entailed on both locomotive
and crew. The recent talk of the newspapers as to running non-
stop from Euston to Glasgow is, of course, sheer nonsense, and has
no further foundation than the laying down of water-t roughs, now
proceeding, between Carlisle and Glasgow.

To come back to our " West Coast Postal," which is now flying
down the 31-mile descent from Shap, we may expect our highest
speed of the journey, if the driver be so minded, somewhere near
Clifton, before the slight slowing that takes place through Penrith,
or through Calthwaite or Southwaite, a little further on. Quite
possibly a maximum speed of 75 to  80 miles an hour will be attained.
Carlisle in the “ Small Hours ”

At seven minutes to three in the morning—that indefinable
period known as the " small hours "—we draw up in the Citadel
Station at  Carlisle, having covered the difficult 90 miles from,
Preston in the excellent time of 106 minutes. Our " Western
Division " engine is here exchanged for one of the Caledonian
section. At one time it would have (Continued on page 244)

of the exchange.
Making the Exchange

A few moments" suspense, and then—biff ! 1 Two pouches,
detached from the ground standard by a strong leather-bound
" V "-rope stretched across the mouth of the carriage net, come
hurtling in through the doorway and rebound from the opposite
wall. A similar contrivance on the ground net has neatly " col-
lared " our bags at the same moment, the exchange probably
having been completed while we are travelling at  well over 60
miles an hour.

At Bletchley,
which we have
now passed . the
important con-
nections from
Oxford, Cam-
bridge, Bedford
and other towns
result in some
twenty bags or
so flying in a t
once, a whole
row of ground
standards and a
special Post Office
on the station
platform having
been installed
there to  deal with
them. Each fresh
arrival of the
bags is, of course,
opened at  once,
and the contents
are in the hands
of the sorters in
next-to-no-time,
so that the work
of sorting goes on
practically with-
out cessation.

We are now
threading Kilsby
Tunnel—a name of sinister associations to the builders of the old
London and Birmingham Railway, whose estimate of £99,000 for
its construction was actually swollen to £300,000 before completion,
owing to the tapping by the bore of a gigantic underground quick-
sand, which flooded out the workings with millions of gallons
of water.
Wireless Masts at Rugby

Five minutes later we run into Rugby, having covered the 82 J
miles from Euston in 95 minutes. Had it been light, we should
have been thrilled, as we approached Rugby, by the sight of the
forest of 800 ft.  steel masts of the vast Government wireless station
a t  Rugby, immediately on the east of the line. The masts of
Da ventry, whose name is so familiar, also can be seen quite clearly,
on the west of the line, between Weedon and Kilsby Tunnel.

At Rugby a brief three minutes suffice to collect the Eastern
Counties mail, and at 10.8 p.m. we are off again, the next booked
stop being at Tamworth, 1 10 J miles from Euston. The gradients
are still easy, and probably we shall touch 70 m.p.h,, or slightly
over, as we dash through Nuneaton. Heavy mail business is
transacted at  Tamworth, a special train from Lincoln having
brought to the high level station many bags from that city, and
from Nottingham, Derby and the Midlands generally. To transfer
this on to the " Postal," at the low level, needs 7 minutes. At
10.47 p.m. we are off again on our journey to Crewe.

During this run, of 57 minutes’ duration, we seize the opportunity
of taking a peep into one of the parcel vans. Here the spectator is
decidedly de trop ; there is scarcely room, indeed, in which to
turn round. The open coach is full of postal baskets of all kinds,
and their contents are being rapidly thrown from hand to hand,
amid a babel of shouted destinations, until they reach their proper
receptacle. “ Parcel Post " takes on a new meaning as we view
the animated scene.
Crowded 13 minutes at Crewe

At 11.44 p.m., after rattling over points and crossings innumer-
able, we run into the big junction at Crewe, where an allowance
of 13 minutes is none too long in which to do a tremendous amount
of work. Bags and baskets pour in from Birmingham and the
Black Country, the uttermost limits of the West of England,
South and North Wales. Matter for Ireland is transferred into
the " Irish Mail," which left Euston 15 minutes behind us.

Post Office Letter Van. Sorters at work
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□

The Scapegoat
A Short School Story, Founded on Fact

□□□□□□□□□□□□

WHATEVER happens in school, the blame is
always laid on me ! This may sound an exag-
geration, but it is not so. The other fellows

have noticed it and now they always call me the “ Scape-
goat/ '  If I really were a mischievous chap I would not
grumble, but I never start  a lark on my own account, I
merely join in with the
others. I will just tell you
one or two things that have
happened, and you will see
for yourself how misfortune
has dogged my footsteps.

We had a new form master
about three months ago.
His name is Paterson and
he is really rather a decent
sort. The forms in our
class-room are not joined
to the desks, and Banks got
a screwdriver and drew the
screws, so that we could tilt
the forms back quite easily.
After about three weeks’
practice Banks thought we
were all in trim, and next
morning, when he put his
hand to his forehead, we
were all to tilt and then try
to look very surprised at the
result. It  worked splendid-
ly, and " Pat ” was furious
and called out : ” Who is
playing tricks ? If it occurs
again I will give him a
hundred lines/’

I happened to look over
in Banks’s direction and he
looked so innocent that I
burst out laughing.

“ Pat ” pounced on me and said : “ You are the
culprit, write fifty lines for humbugging in class and two
hundred more for moral cowardice/’

We did not try seat-tilting again with Mr. Paterson !
One day a chap called Mason came to school with his

pockets full of acorns, and Banks thought we could
annoy Mr. Paterson splendidly with them. Mason
divided the lot amongst us, but would not give me
any so that this time I could not get any blame. Well,
acorns began flying across the room and " Pat ” got
very angry, but he could not catch a boy actually
at it.  I had made up  my mind to keep out of this
lark, but Banks flicked an acorn right into my hand.
No one could have resisted this, so I flicked it back
again. Just at  that moment " Pat ” walked out
from his desk and caught me.

There you are again ! I had thrown one acorn and
got caught, while the others had flicked dozens and
got off scot-free. I had to stay in that night and write
two hundred lines.

Things were quiet for a time after this, until we dis-
covered that Baxter kept a small green lizard in his
desk, and soon everybody in the class had a lizard.
We were not allowed to have pets in school at all,
but as Banks remarked : " Whoever could call a lizard
a pet ? I t ' s  merely a natural curiosity/*

I was the last fellow
to get one, and as I
was tucking him up in a
snug comer of the desk
" Pat ” yelled out : " Smith,
shut your desk.” He gave
me such a start  that I
let go the lizard, which
wriggled across the floor
like greased lightning.

“ Whose is this reptile ? ”
said “ Pat.” " You have
broken the rule about pets.”

" Please sir, it’s not a
pet, it’s a natural curiosity,”
said I .

" Go to the Head,” cried
Mr. Paterson in great wrath.
| • So I got a swishing,
and a lecture from the
Head on breaking the rule.
Neither was very pleasant,
and I came out of his
study feeling a mere worm.
I went, to my room and
tried to cheer myself up
by making little models
with my Meccano.

When morning came,
however, I was cheerful
enough, because on my
wardrobe was a real Hornby
train which the boj's had

bought for me. I found out afterwards that they
had talked matters over and decided that, seeing that
I always got the blame, they ought to make things up
to me somehow.

That train could absolutely tear round the track !
One evening I decided to try it on a straight track that
I laid down the corridor. Away it  went to the end of
the rails, hopped on to the floor, and dashed right on
to the corner. Suddenly, there was a terrific crash.
There on the floor, mixed up with my poor old loco was—
the Head ! He had stepped right on my engine coming
round the corner because he was too busy talking to
two visitors to look where he was going.

Again I was blamed, but luckily, when he recovered
his temper, he said that my carelessness— mine, mark
you —had been sufficiently punished by the loss of my
loco so soon after it had been given to me.* * * *

Nothing has happened to me since, but the boys
say it is the calm before a storm !

"He  gave me such a start that 1 let go the lizard”
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The Short ** Calcutta ** Flying-Boat
The Short “ Calcutta " flying-boat, two

of which are being constructed by Messrs.
Short Brothers for Imperial Airways, has
many points of interest in design and con-
struction.

The wing construction is more or Jess
normal and is of the all-metal type with a
fabric covering. The hull is built of
duralumin, treated by Messrs. Short’s
special process to protect it against cor-
rosion. It is claimed that the form of
construction adopted produces a hull
actually lighter than a wooden hull of
corresponding size and strength and, of
course, there is the additional advantage
of freedom from water soakage. There will
Lie comfortable accommodation in the cabin
for 15 passengers and owing to the design
a particularly unobstructed view will be
obtainable from the windows.

Three Bristol “ Jupiter " engines will be
fitted and will be supplied by gravity feed
from two oil tanks housed in the top
plane. This arrangement allows passen-
gers to smoke with safety. The cabin will
be heated from the engine exhaust pipes.
Another interesting feature is that a servo
rudder, on the lines of the Flett ner rudder,
is to be fitted.

The maximum speed of the machine
will be about 120 in.p.h. and its maximum
range about 545 miles. Wireless trans-
mitting and receiving apparatus will be
provided, together with a direction-finding
outfit and full navigation equipment.

★ * * *
Stalking by Aeroplane

A new aerial sport has been invented by
the pilots attached to the Blackburn
testing station at Brough, who are using
aeroplanes in wild-duck shooting ex-
peditions along the Yorkshire shores of
the river Humber.

Two-seater aeroplanes are used for this
sport, the passenger carrying a double-
barrelled gun. The machines are taken
up to about 900 ft., there intercepting the
wild ducks as they fly in V-formation from
their feeding grounds. The ducks, on
finding that a machine is overtaking them,
wait until i t  is a few yards behind and
then, wheeling in their flight, fly round
the edge of the wings of the machine, thus
bringing themselves within range of the
passenger, whose task is then easy. The
victims are retrieved from the sea as they
fall, by a motor-boat waiting for the
purpose.

Spanish-African Flight
A flight from Melilla (Morocco) to

Fernando Po (Spanish Guinea) has been
accomplished by three Dornier-Wai metal
flying-boats each fitted with two Rolls-
Royce " Eagle IX.” engines, arranged in
tandem. Major Rafael Llorente was in
command of the expedition.

The interest shown in the flight is illus-
trated by the historic names conferred
upon the machines taking part. The
squadron was named " Atlandita," in
memory of the countries that once con-
nected Europe and Africa before the Straits
of Gibraltar joined the Mediterranean and
the Atlantic ; while the individual machines
were christened “ Andalicia" , ,Caialuna.,>
and " Valencia.1* The last-mentioned
machine is of special interest. I t  was the
first Dornier-Wai flying- boat to be built
and, despite five years' constant work, is
still in first-class condition.

The total distance covered in the flight
was approximately 4,400 miles, this being
flown in nine stages varying in length from
615 to 373 miles. Apart from a delay of
six days at Las Palmas owing to unfavour-
able weather, the stages were covered to
strict schedule. The route was as follows :-
Melilla, Casablanca, Las Palmas, Port
Etienne, Dakar, Konakri, Monravia, Grand
Bassam, Lagos and St. Isabel.

tfc * * *
As a result of work carried out at East-

bourne, the Aircraft Operating Company
have received permission to style them-
selves " Contractors to the Ordnance
Survey.” The Ordnance Survey is the
greatest topographical organisation in the
world and this formal recognition indicates
the value of aeroplanes in surveying
large tracts of land.

* * $ 0
Victoria-Tasmania Air Service

The proposed Victoria-Tasmania air
service has not yet been inaugurated, and
negotiations are still proceeding between
the representatives of a flying company
and the Governments concerned. At
present the two States rely upon a steamer
service that takes between 16 and 17 hours,
but the air service would reduce this time
to three hours for the 300-mile journey.
The proposed route is planned to cross the
islands in the Bass Strait, thus ensuring
that the machines will never be more than
30 miles from land. The possibility of
using airships on this route is also under
discussion.

German Transatlantic Flight
A Rohrbach flying-boat fitted with

Rolls-Royce engines is shortly to make
an attempt to fly across the Atlantic from
Hamburg to New York. The machine
will make two stops on this side of the
ocean, one in England and one in Ireland.

This is the first attack on the westerly
crossing made by a " heavier-than-air ”
machine, the previous flights by aero-
planes having been made to Britain from
America. Tn order to guard against the
dangers of a forced descent in mid -Atlantic,
the machine is to be equipped with emer-
gency masts and sails.* * * *

Earl’s Son as Taxi-Driver
Lord Ossulston, heir to the earldom of

Tankerville. has purchased a D.H. ” Moth ”
machine and intends to use it for air-taxi
work at a charge of 1/- per mile. The
machine will be stationed at the Earl of
Tankerville’s estate at Chillingham, North-
umberland. ♦ * * *

First Private Seaplane
A London yachtsman has purchased a

D.H. " Moth " seaplane, for use as an
aerial yacht. The machine is the first
privately-owned seaplane and for the
present it will be moored in the Solent.

Private flying is increasing in popu-
larity very rapidly and already there are
nearly 100 " Moths " i n  private ownership.* * * *

Submarine Aircraft Carriers
Britain, France, Germany and the

United States are competing with one
another to turn out the first perfect
midget seaplane for use from the deck of a
submarine. Each country has been ex-
perimenting for some time past but very
little is known of any of these " vest
pocket ” aeroplanes.

The American machine is of the portable
type and after the floats and wings have
been removed it can be stowed away in a
steel tube on the submarine’s deck. There
it remains while the ship is submerged.
When the ship comes to the surface, it is
barely a five-minute job to bring the
machine from its tube, attach the floats
and wings and launch it alongside. The
seaplane, a single-seater, is fitted with a
radio set and carries sufficient fuel for a
500-mile flight.

The range of vision of a submarine on the
surface extends over only a few miles,
and it is stated that the effectiveness of
a submarine carrying a seaplane is increased
by more than 100 per cent.

meccanoindex.co.uk



THE MECCANO MAGAZINE 215

An Interesting Metal Airscrew
A metal airscrew embodying several

new features has been constructed by
Messrs. Short Bros., of Rochester, and
has given good results in trials.

The metal chosen for the new airscrew
is duralumin, which combines the desir-
able features of strength and lightness.
The blades are made of separate com-
ponents, each having
a longitudinal slot. On
assembly these slots
are fitted together and
solid blocks of duralu-
min are inserted to
ensure that the correct
ang le  be tween
blades is obtained. The
boss is formed by the
blocks and the blades
themselves, and can be
bored for the propeller
shaft after assembly is
completed. By con-
structing an airscrew
in this manner, the
strain found in a one-
piece airscrew, due to
the necessary twist in
the blades, is elimin-
ated. In addition, if
one blade of the screw
should break it can be
replaced, without the
necessity of renewing
the whole propeller.
Further ad vantagesare
that factory produc-
tion is simplified with
a consequent reduc-
tion in cost and that
transport and storage
are made easier.

Trials on a Short
“Mussel*’ seaplane
showed that the machine gained 3 in.p.h.
on top speed when fitted with one of the
new airscrews while there was no falling-
off in efficiency at slow forward speeds
such as occurs with many airscrews of this
type. I t  was found also that with the
metal airscrew the machine would rise
in a dead calm with a load 70 lb. greater
than was the case with a wooden screw.

* * * *
The Air Route to India

The inauguration of the England-India
air route by the flight of Sir Samuel and
Lady Maud Hoare was completed on
Sth January. The only failure to keep
to schedule time occurred on 5th January
when, owing to a very severe sandstorm,
the aeroplane was forced to return to J ask.
When the aeroplane reached Karachi it
was christened “ City of Delhi ” by Lady
Irwin, wife of the Viceroy of India.

On Wednesday, 12th January, the first
scheduled flight eastward along the new
route was commenced by a D.H. “ Her-
cules " machine. At present, passengers
are carried by air as far as Basra, where
they are transferred to fast steamers to
complete the journey to Karachi. It is
anticipated that from 6th April a regular
air service will be operated between
Cairo and Karachi, and thus passengers
from England will be able to make the
complete journey to Karachi by air.

* * * *
This year's Royal Air Force display

has been fixed for 2nd July. Exhibitions
of high-speed “ sky-drill ’’ will be given
and expert R.A.F. airmen will demonstrate
the latest “ stunt ” flying.

German Aviation Developments
The fusion of the German air companies

into one concern, the Luft Hansa, has
created opportunities that have been
seized promptly by the organisers of
the combine. This year the services
are to be extended considerably by the
creation of additional home routes in
order to feed the widely separated inter-

national airways sta-
tions. New inter-
national airways are
to be opened between
Germany and Austria
and Czecho-Slovakia,
and a line from Dant-
zig to Kalmar will
l>e connected up with
Stockholm. In ad-
dition a seaplane ser-
vice will follow the
waterway between
Cologne and Rotter-
dam by way of Duis-
berg and Ruhrort. It
has been agreed by
the nations concerned
that the Berlin-Am-
sterdam-London ser-
vice is to be run by
the Luft Hansa, while
Imperial Airways will
operate the London-
Cologne service.

A big air port is be-
ing formed at Munich
and it is intended that
ultimately services
will be run to Milan.
Rome, Barcelona and
Madrid by way of
Basel and Marseilles,
seaplanes being used
over the Mediterra-
nean course. In summer

the services will be continued from Stettin
to Oslo and the Berlin-Moscow line will
be connected up with Finland.

* * * *
An Unlucky Flying Man of 1560

Documents have been found in the
Kremlin at Moscow showing that, in the
year 1560, a Russian named Nikichka
made a gliding flight from the top of the
cathedral in the presence of Czar Ivan the
Terrible, and landed safely on the cathedral
square. Nikichka had fitted a pair of
wings to his shoulders and he held some
kind of parachute, and thus was enabled
to make a gentle descent. His feat was
hailed by the crowd with loud acclamation
as a miracle but the Czar, fearing sorcery,
decreed that, “ as man is not a bird/’ the
unfortunate airman should be beheaded.
This order, sad to relate, was immediately
carried out !

♦ « * *
Light Aeroplanes* Flight to India

A striking demonstration of the re-
liability of fight aeroplanes was afforded by
the flight to Karachi recently carried out
by Mr. T. Neville Stack and Mr. B. S. Leetc.

The airmen left Stag Lane Aerodrome
on 15th November last on two standard
D.H. Moths, with A.D.C. Cirrus II.  engines,
and arrived at Karachi on 8th January.
No special preparations were made, the
airmen landing on whatever aerodromes
existed on their line of flight and buying
their petrol as they proceeded. Their
route included 500 miles of oversea flying
and 860 miles across the Syrian Desert
from Cairo to Baghdad. This was the
first occasion on which civil aviators had
crossed this desert.

Photo} Aeroplane Co. Lid.
Testing equipment for Jupiter aero-engines (see article on next page}

Flying Prospects in India
I t  is considered probable that the pro-

posed Rangoon-Calcutta service will be-
come an accomplished fact. The route
to be followed has not yet been settled
and it is doubtful whether Borneo will
be included. Seaplanes are best suited
to this route and by their use it should
be possible to maintain a regular service.

Cable-Laying by Aeroplane
Swedish engineers have recently carried

out the interesting feat of laying and
connecting up six miles of emergency
telegraph cable in eight minutes, using an
aeroplane as cable-layer. One end of the
cable was attached to a marker and
when the point where the connection was to
be made was reached the cable was cut
from the reel, weighted and allowed to
fall to the ground. The actual laying of
the cable took only six minutes, the other
two minutes being occupied in making
the necessary connections. The success of
this experiment suggests a valuable use for
aeroplanes during war in restoring tele-
graphic communications where the cable
has been severed.

* * * *
Mooring Masts for Canada and South Africa

The governments of Canada and of the
Union of South Africa both have formally
requested the assistance of British experts
with a view to the erection of airship
mooring masts, as recommended by Sir
Samuel Hoare at the last Imperial Con-
ference. Expert engineers therefore will
visit Canada and South Africa shortly to
give advice upon the matter.

* * * *
Air Taxis

A private company under the name of
“ Air Taxis Ltd.'* has been formed to hire
out aeroplanes for the transport of pas-
sengers and goods to any part of Europe
and Asia. The cost of the journeys
probably will work out at between 1/8
and 2/- per mile.
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HOW THINGS ARE MADE—V. f
□ t

| Engines for Aeroplanes
□ The Bristol “Jupiter” Aero-engine and its Manufacture E
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the first machining operation.
The casting is set up on three adjustable points,

and " eye-glasses ” are placed around it in their definite
positions. These eye-glasses have holes drilled in them
corresponding with the finished positions of the drilled
holes in the ports. A cross bar at the top of the jig
carries four plungers with scribing points attached,
the centres of the plungers corresponding with the
holes for the valve guides. By means of the thiee
adjustable points, the casting can be equalised to give
the best possible position for the holes.

The head having been clamped in position by the
screw, the eye-glasses are removed and the three faces
milled with the aid of the indexing gear, the glasses
being afterwards replaced so that the holes can be
marked roughly. At this stage the viewer can see
whether or not the casting will become a waster in
the later operations, without checking any dimensions.

I t  will be understood, of course, that it is impossible
to take any fixed point in a casting of this class for use
for jig location*, as owing to the fact that the amount of
metal around the bolt holes and valve-guide holes is

IN the first instalment of this article, published last
month, we learned something about the design
of the Bristol “ Jupiter ” engine, and considered

a few brief details of the layout and equipment of the
factory where these engines are made and assembled.

This month our interest lies in some of the technical
processes of manufacture, for the machining operations
in connection with which a very complete equipment
of jigs, tools and gauges has been provided, to ensure
a high degree of interchangeability. We have not space
to refer to all of these, although many of them are of
considerable interest to engineers* We propose, how-
ever, briefly to describe a number that we were able
to see in use during the course of a recent visit to the
works*
Machining the Cylinder Head

Dealing first with the cylinder head, which is an
aluminium-alloy casting, the first machining operation
is the milling of the inlet and exhaust port faces. The
special feature of the jig used for this operation is that
it gives the indications for the finished article from
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main drilling machine spindle. The jig is attached to
the head and spring loaded so that it is not necessary
to clamp it to the crank-case. When the spindle is
withdrawn, the jig is withdrawn at the same time.
The same head, fitted with another jig, is used for
drilling the holes in the cylinder flanges, this operation

being shown in Fig. D(see
last month’s ‘‘A/.A/.’’),
from which the design
and arrangement of the
head and jig may be
followed. One other
operation on the crank-
case (illustrated in the
accompanying Fig F),is
the reaming of the cylin-
der holes. As will be
understood from this
illustration, the crank-
case is bolted on to a
faceplate and the holes >
previously bored, are
finished to exact size by
a hand reamer, guided
by a rod passing through
a hole in a mandrel in

the axis of the crank-case and at
right angles to the faceplate.
Machining the Crankshaft

An interesting operation in con-
nection with the machining of the crankshaft may here
be referred to. This is the method of producing the
splines on the tapered portion of the shaft, by means of
which the torque is transmitted to the propeller hub.

The splines are first rough milled in the ordinary
way to within 0.002 in. of the correct depth for the
whole of their length and then, at the larger end only,
to 0.002 in. below the final depth of the remaining
portion. This gives the necessary clearance for the
entrance of a stationary form tool, which is held in a
special carrier bracket mounted on the arm of the
milling machine, as shown in the photograph reproduced

in Fig. G on this
page. The tool is ad-
justed to the correct
finished depth in one
of the splines and
the machine table is
then traversed by
hand to plane out the
surplus 0.002 in. of
metal left by the
milling cutter. By
means of the index-
ing attachment, the
other splines arc
similarly dealt with,
and, in this way,
they are left with
a perfectly smooth
finish in which no
signs of the cutter

traverse can be detected. I t  is interesting to mention
that although, in this work, the splines are not touched
by hand, the shaft can always be guaranteed to
fit any hub and to give perfect contact over the whoie
of the surface. This is indeed a remarkable tribute to
the great accuracy of the manufacturing processes.

kept to a minimum, some distortion of the casting is
inevitable, during the foundry operations.
Drilling, Boring and Milling

The head is next transferred to a turning jig, locating
being done from the previously milled surfaces. In
this the lower end is
faced.

The next operation is
the drilling, crowning
and recessing of the
valve-guide holes, for
which purpose the box
jig shown in Fig. C (see
last month’s “M.Af.”) is
employed. Location is
again from the milled
faces, and the tools, a
complete set of which is
shown, all work to a
definite stop on the jig to
ensure that all the holes
are exactly alike.

The next operations,
in order, are the drilling
of all the small holes,
the boring of the inlet
and exhaust ports, the
profiling of the head
and the milling of the
guide jaws on the top.
The separate jigs and fixtures used for these operations,
however, do not call for special comment.

At this stage the head is passed through the view
room to the stores and then to the fitting shop, where
it is scruffed all over and the jagged edges removed.
It is then heated to 250 deg. C. to shrink in the valve
guides. The next
machining opera-
tion is the reaming
of the valve guides,
carried out by means
of pilot reamers.

The final machin-
ing operation is the
grinding of the lower
face, for which is
employed a jig hav-
ing four expanding
plungers fitting into
the reamed valve-
guide holes. The
face of the head is
now as flat as it can
be  f i n i shed  by
machine work, but
before the part is
ready for erection
into the engine this
face is bedded to a
surface plate and
carefully scraped,
since excellent con- c.
tact between the cylinder head and the cylinder body
is of the utmost importance.

A multiple-spindle drilling head and jig is employed
for drilling and reaming the eight holes in the crank-case
for the cylinder holding-down studs. In this each
spindle is driven by one large gear mounted on the

Finishing Splines on Crankshaft
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' Camshafts are Ground Three Times
In connection with the grinding of

the camshaft, which is carried out on a
12 by 36 in. Churchill machine, it may
be mentioned that the shafts are ground
before carburising, again before hardening,
and finally after hardening. These three
operations are employed to eliminate
grinding cracks, with which trouble pre-
viously had been
expe r i enced .
The grinding be-
fore hardening,
of course, re-
moves any dis-
tortion from the
carburising pro-
cess as well as
any machining
errors, and in
the final grind-
ing operation
on ly  abou t
0.003 in. has to
be removed.

Special at-
tention is given
to the milling
of the flutes in
the connecting
rods, and no rod
is passed that
shows any signs
of a dig-in or
any feed marks
in the radii.
Reaming to
0.0005 in.

The four fit-
ting faces on
the big-end are
machine ground,
and  han  d
scraped to a
surface plate.
In this opera-
tion care is
taken to secure
al s l i gh t ly
heavier bearing
on the lugs than
on the spigots,
no bearing is
taken on the
radii between these surfaces.

For reaming the bearing, the assembled
rod is placed on a jig and located by an
accurately-turned white-metal shell flange,
a special taper bush being fitted over the
locating spindle to  prevent the rod from
tilting. The clamping cap is tightened
down by the two nuts shown and the
locating bush is then withdrawn, leaving
the rod located centrally in the jig ready
for the reaming operation.

This is done by hand with an adjustable
reamer to within 0.0005 in. of the true
size, so that but little hand scraping is
necessary in bedding the bearing on to
the test mandrel. The latter, it should
be mentioned, is ground 0.003 in. larger in
diameter than the crankpin, and after the
rod has been carefully bedded so that it
can just be felt to grip the mandrel, a
clearance is cut in each half of the bearing
separately to a depth of from 0.0015 in.
to 0.0025 in., by means of a special hand
recessing tool/ Two oilways, | in. in
width and 0.01 in. in depth, are subse-
quently cut in both halves of the bearing
on the end faces, these being important,
not only for the distribution of the oil
but also, to some extent, for regulating the
quantity of oil flowing through the bearing.

The operation of reaming the small-
end bush is carried out by means of special
adjustable piloting reamers.

The method of testing the alignment
of a rod is illustrated in Fig. H. The
rod is bolted on to the bedding mandrel,
above referred to, and with the test bar
in position in the small-end bush, the
whole is mounted vertically on vee blocks
on a faceplate as shown. A dial indicator

clamped on to
a scribing block
is used for check-
ing the align-
ment, an allow-
ance of 0.0005
in. being made
for every inch
in length of the
test bar. That
is to say, with
a test bar 6 in.
in length, the
difference in the
readings taken
at opposite ends
of the bar must
no t  exceed
0 .003  in.  A
similar method
is used for test-
ing the twist
of the rod which,
for this purpose,
is set up hori-
zontally on the
faceplate.
Testing the En-
gines

All material
received at the
works is de-
livered to the
rough - material
stores. Here it
is checked and
retained until
chemical tests
have been made
and the material
has been passed
by viewers and
Government in-
spectors.

All the com-
ponents of the engine, excepting magnetos
and a few carburettor details, are machined
in the machine shops and passed to the
finished stores before proceeding to the
fitting shop, where the engine is sub-
assembled and erected. The complete
engines are then passed to the test house,
where they are tested on the brake, under
Government supervision. They are after-
wards sent to the stripping shop, where
they are dismantled and examined by
other Government inspectors, and finally
re-erected, put through a further test and
despatched.

In the test house, an illustration of
which is shown on page 215, are two
complete Froude dynamometer units,
each equipped with the necessary apparatus
for measuring fuel and oil consumption,
as well as the power developed. Cooling
air is supplied while a test is in progress
through the trunk shown in the illustration
by means of a fan, driven by a 270 h.p.
electric motor. A single-cylinder test-bed
is also provided for experimental work.

In concluding our account of the Bristol
" Jupiter” engine and its production, we
need scarcely point out that there are many
other machining and testing operations of
interest and importance quite equal to

Fig. H .  Method employed to Test the Alignment of the
Master Rod

those described here, that might well
have been dealt with had space permitted.
Those selected, however, are reasonably
representative of several others, and they
certainly serve as some indication of the
efforts made by the manufacturers to
secure interchangeability in conjunction
with high-class workmanship and finish,
upon which the reliability of any aero
engine so largely depends.

We have to thank the Bristol Aeroplane
Co. Ltd. for their courtesy in enabling us to
publish these interesting details and feel
sure that all our readers will have a keener
interest than ever in ** Bristol ” engines,
having read of the wonderful care exercised
in their manufacture.

Feeding 3,680 Passengers for a Week—
(Caiitviurd from page)

Queen Mother—a point that illustrates
the way in which all stocks and equipment
arc kept up-to-date.

The regular meals on a great liner are
supplemented by early cups of tea, the mid-
morning bowl of soup, and, of course,
afternoon tea —-the amount of tea and
sugar consumed is incredible. Small
matters that add much to the comfort of
the passengers, but the labour entailed in
this way is enormous. The service is most
efficient—it has to be, otherwise the work
could never bo done.

Fresh water tanks occupy a large amount
of space in the modem liner. Boiler water
is carried usually in the double skin of the
ship, but bath and drinking water is con-
tained in special tanks, that are used for
no other purpose and are placed away
from the skin of the ship, in order that
there can be no danger of pollution by
leakage from the outside.

On all liners the amount of fresh water
taken aboard is computed by the ton.
The ” Majestic's ” tanks hold no less than
4,750 tons, whilst a ship of the Celtic class
(registering 21,000 tons) carries about
1,800 tons.

When such a ship as the "Belgenland"
is on a cruise around the world, her tanks
are refilled at each port of call. Fresh
hot and cold water being provided at the
basins in all staterooms of this ship, the
consumption of water for washing neces-
sarily is higher than where hot water is
“ laid on” only in a few first-class rooms.

While the water placed in the ship’s
fresh water tanks in most ports is pure
enough to drink when taken aboard, pre-
cautions are taken to filter i t  three times
before it is used for drinking purposes,
and twice before it is allowed to run to the
bathrooms. The filtration plant, in which
the water runs through a series of mineral
plates or porcelain tubes, is on the upper
deck. From this point the water passes
by gravity to all parts of the ship.

Careful estimates of the daily con-
sumption of fresh water per first class
passenger on these ships show that it is
from 30 to 50 gallons, a fair average being
40 gallons. In other classes it is less, the
average for third class passengers being
about 15 gallons a day, as against three
pints a day in 1866, the advertised allow-
ance for this class of passenger I The
general average is 25 gallons a day.

In the course of a year, some three and
a half million pieces of linen pass through
the White Star laundry at Southampton,
which does the washing for the " Majestic,"
“ Olympic ” and " Attached
to the laundry is a sewing-room fitted with
electrically driven sewing and darning
machines, where nearly two hundreo
thousand pieces are annually repaired.
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Feeding 3,680 Passengers for a Week!
Wonders in Catering performed on the “ Majestic"

□
□

piet ion of a voyage the Victualling Department know
the results—even the number of mixed biscuits used in
the first class for afternoon tea.

During a voyage menus are arranged by the Chief
Steward, but when the liner comes into port again these
are submitted to the Victualling Department to  be
checked. Although every precaution is taken to
guard against waste and extravagance, there must be no
stint, and any attempt to economise at the expense of
the passengers is quite rightly most strongly condemned.

The store rooms
of a ship are like
a series of shops,
except that the
temperature varies
according to  the
nature of the
commodity. Only
English beef, mut-
ton and lamb is
supplied to  the
first-class passen-
gers, and none of
t he  mea t  i s
frozen, but chilled
in the refrigerator.

There are 130
cooks, butchers
and bakers on the

TO provide meals for a week for 3,680 people would be
no light undertaking ashore. The task becomes
infinitely more difficult, however, when the

meals have to be provided at sea—and the necessary
provisions arranged for at the commencement of the
voyage. Yet meals on the " Majestic M are provided
with the regularity of a well managed modem hotel—
which, indeed, is what the ° Majestic ” really is—
a palatial floating hotel.

The “ Majestic ” carries 900 first, 680 second, and
1,000 third class
passengers, in ad-
dition to a crew of
1,100. The meals
for the first class
pas senge r s  a r e
se rved  s imu l -
t aneous ly ,  bu t
there are two sit-
tings in the second
and third class.
Even so, all meals
are finished in an
hour and a half,
which, upon con-
s ide ra t i on ,  ap -
pears to  be a re-
cord performance.

There are few
“ Majestic," and
most of them are
kept busy all the
time. Cooking is

done by electricity, and the kitchens are beautifully
clean and fitted with modem machinery.

Goods are bought in bulk by the Purchasing Depart-
ment, and markets are watched very closely. Experi-
ence has proved that certain kinds of flour, for instance,
keep best on sea board, and that some potatoes are more
satisfactory than others for use on a ship. There are
innumerable details of this kind brought to  light by years
of experience, and these are valuable points that not only
help towards economical catering, but do much to  increase
the pleasures of the table for the passengers in all classes.

Incidentally it may be mentioned that a modern liner
must carry everything that is to  be found in a home, hos-
pital or an hotel. Even gramophone records have to be
brought up-to-date every voyage, and the stock of
sundries includes such things as needles and coffins !

Every ship of the White Star Line carries a Catholic
Altar, and a set of Communion vessels for use at the
Church of England service.

A newspaper is published on board, and delivered at
each passenger's door every morning. This paper con-
tains the latest news received by wireless, and is a bright
and entertaining publication. During last year the entire
stock of prayer books carried by every ship of the fleet
was overhauled, owing to the alteration required in the
text caused by the death of the (Continued on previous page, col. 3 )

First Class Dining Saloon on the White Star Liner “Majestic ”

hotels where every
seat in the dining
room is occupied
on the stroke of
the clock, and none where three grades of guests are
served at once in separate saloons. Nor is there any
hotel where every item of food has to  be provided in
advance, and stored for days without the possibility
of renewal. To carry provisions sufficient for some
3,680 people for the duration of a voyage is a problem
that would confound any but the victualling depart-
ment of a great steamship company.

But Mr. Bartholomew, the Victualling Superintendent
of the White Star Line, has been fifty years at the work,
and has a great reputation on the seas. He has evolved
a most efficient system based on experience, ensuring
that  nothing is lacking. He has provided a standard
of catering that, even in the third class, is better than
that enjoyed by the average householder. First and
second class passengers experience all the luxury of
the most exclusive cuisine.
Stocking the Ship before a Voyage

Every ship of the White Star Line is provided with
a printed list of stores, containing some 900 items.
This sheet is checked and worked out to three places
of decimals, and is almost a guarantee that no item
of food can be overlooked. The average daily con-
sumption of beef, mutton, poultry, bacon, tea, sugar
and everything else, is seen at a glance. At the com-
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The Conquest of the Air I□
XXIIL Two Famous French Aeroplanes—“Golia th”  and “Jab i ru”

The “ Jabiru,” fitted with two engines and thickened wings

FRANCE has taken a notable part in the conquest
of the air and this is only what one would expect
from a country claiming to be the one from which

man rose in the air for the first time in an apparatus
of his own construction.

The famous brothers Montgolfier were the pioneers
of aeronautics in France. They were followed by Clement
Ader, the " Father of Aviation,” Farman, and later
by Bleriot, the first airman to fly across the English
Channel. The early accomplishments of these men
are mat-
ters of
history.

Dur ing
the war,
aviation in
F rance
showed
consider-
able ac-
tivity and
p rog re s s
and the
c o n -
struction of the large air-liners of to-day has certainly
been made possible by the experience gained during the
war. Great strides were then made in the construction
and perfection of larger aircraft than had before been
thought practicable.

After the war most countries realised the great value,
both commercially and internationally, of an efficient
and regular air service, for passengers and mails. France
entered upon an energetic programme and there are
now five companies running regular air services. During
the year 1924 these companies carried 16,729 passengers,
864 tons of goods and 524 tons of mails. In making

11,536 flights their machines covered 2,266,759 miles,
representing roughly 33,000 hours actual flying time.

Most of this traffic passed through the aerial port of
Le Bourget, which dealt with no less than 1 4,71 5 passengers
and 956 tons of goods during the year 1924, as against
11,065 passengers and 657 tons of goods in the previous
year, from which figures it will be seen the aerial traffic
to and from this part is fast increasing.

The chief French companies are the Air Union— which
the Societe General

des Trans-
po r t s
Aer i e  n s  ,
flying be-
tween
Paris and
Ams te r -
dam ; the
F ranco -
Roumaine,
wh ich
links up
Paris and
Constan-

tinople ; the Cie d’Enterprises Generates Aero-
nautiques, connecting Toulouse, Casablanca, Oran and
Alicante ; and finally the Cie Aero-Navale, which runs
a service between Antibes and Ajaccio.

Beside these five French companies two other air
lines also serve France, the Imperial Air-man (Paris-
London and Paris-Zurich) and the K.L.M. (Paris-
Amsterdam), so that France is by no means badly off
in the matter of commercial air services.

Al though experiments with giant aeroplanes were
carried out before the war, the construction and use of
the large passenger-carrying machines has been adopted

works the Paris-Lon don route ;
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at an average speed of over 124 miles per hour.
In our illustration on the previous page, is shown

one of the “ Jabiru ” machines fitted with two engines.
The thickened wings are clearly shown.

Two other French machines that came specially into
prominence during the summer of 1926, in connection
with the French propagandist long-distance non-stop
flights, were the Potez and Breguet biplanes.

Probably the lat-
ter is the better
knowm of the two
machines for it was
a Breguet XIX.,  of
the “ Grand Raid ”
type, that played so
prominent a part in
the Paris-Teheran
flight in November,
1925. During the
course of this flight,
which lasted 2 |
mon ths ,  t he
mach ines ,  t h r ee
Breguets and one
Potez, gave demon-
stration flights in
Italy, Serbia and
Rouman ia  and
eventually reached
Persia. During one
flight, the “ Grand
Ra id  ” Bregue t

flew' over Mount Denavcnd, 18,600 ft., carrying the
Persian War Minister as passenger. The machines re-
turned to Villacoublay towards the end of January last
year, after covering approximately 7,800 miles in 104
flying hours, and experiencing all sorts and conditions
of weather.

The Potez biplane used in this flight was of the type
known as 25, and was equipped with a 420 h.p. Bristol
Jupiter engine. The machine's tanks were designed to
carry approximately 570 gallons of fuel and its total
weight, including petrol and oil was 7,500 lbs. A
similar machine, fitted with a Renault 550 h.p. engine,
was used in the record-breaking non-stop flight from
Paris to Bassorah (2,735 miles) made by the brothers
Arrachart in June, 1926. This particular 'plane was of
wood and metal construction and had a wing span of
55 ft. 7 in., the total area of the planes being 667 sq. ft.
The height of the machine was 14 ft., and it weighed when
fully loaded 10,690 lbs. A Potez 25 was used in the
attempted flight from Paris to Tokyo, via Russia, but the
project had to be abandoned owing to an accident when
the machine, piloted by Capt. Pelletier Doisy, had
reached Warsaw.

As we have stated previously, the Breguet XIX.  came
into particular prominence during the attacks on the
world’s non-stop flight record, organised last summer by
the French Government, and in July Captain Girier and
Lieutenant Dordilly succeeded in flying from Le Bourget
to Omsk, Siberia, a distance of 2,940 miles in 29 hours. In
addition to setting up a new world’s record, this flight
secured the award of the Renault Cup for 1925/26 which
carried with it a cash award of 50,000 francs (nominally
£2,000) and an objet d’ art valued at  5,000 francs
(£200).

This machine was fitted with a 450 h.p. Hispano-
Suiza motor and its full weight, including fuel,
passengers, etc., was approximately 8,580 lbs.

generally to meet the requirements of an efficient and
regular passenger service between one country and
another.

Many of these large aeroplanes have been constructed
by the famous French firm of Farman, who have some
splendid records standing to their credit. Among
these machines is a two-engined biplane “ Goliath,”
which broke the world's endurance record in 1922 by a
flight of 34 hours,
when it covered a
distance of 2,485
miles. In 1925 the
same machine broke
the height record of
20,676 ft. with four
passengers on board,
and 16,728 f t .  with
25 passengers. There
is accommodation
in the cabin of the
“Gol ia th”  for 12
pas senge r s ,  and
from the % cabin,
which is particu-
larly comfortable,
travellers have an
uninterrupted view
through the large
windows running
along each side.
Our photograph
gives an excellent
idea of the comfort and size of the saloon of the “ Go-
liath ” machines.

In addition to accommodation for the 12 passengers,
pilot and mechanic, the “ Goliath ” is also able to carry
merchandise and mails. The weight of the aeroplane
is 2 |  tons and it has a capacity for carrying an equal
weight. The spread of the wings of the “ Goliath ” is
87 ft. and the area 519 sq. f t .

It was an aeroplane of the “ Goliath ” type that in
1919, on the Paris- Koufra-Senegal flight, flew from
Paris to Casablanca without a stop. This performance
broke the French record for distance and gained the
world's lecord for a flight of 2,485 miles in 36 hours—a
truly remarkable achievement for an aeroplane of
that period.

The Farman firm have latterly built a type of mono-
plane with thickened wings, so making possible the
fitting of a stronger framework. This type, which
is equipped with two, three or four motors according
to requirements, is named “ Jabiru ” and has a wing-
spread of 62 ft., a length of 45 ft., and a total wing
surface of 296 ft .  In addition to seats for pilot and
mechanic and accommodation for luggage, there is a
passenger saloon capable of accommodating twelve
persons. The machine develops a speed of 124 miles
per hour and has attained a maximum height of 13,950 ft.
carrying a full load of 5 tons, of which 3 |  tons constitute
the weight of the machine itself. All the latest improve-
ments are embodied, including a full equipment, with
wireless, flares and lighting apparatus, for night Hying.
Hispano engines are fitted but Lorraine engines are
substituted if and when desired.

The “ Jabiru ” class has proved particularly air-
worthy. Piloted by the French airman Landry, one of
these machines flew from Paris to Prague, a distance
of 550 miles with only one stop on the outward journey—
the return journey was accomplished without a stop  —

Passenger saloon of French “Goliath”
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Trams v. Motor Buses
In view of the keen controversy regard-

ing the respective merits of trams and
motor buses, the opinion of Mr. J .  B.
Priestley, General Manager of the Liver-
pool Corporation Tramways, is of con-
siderable interest.

In a report to the Corporation, Mr.
Priestley stated that in his view it was
impossible for omnibuses to compete with
tramways if journeys of more than 15
minutes' duration were to be undertaken.
Apart from the capital outlay caused by
any change from tramways to buses, the
amount paid by the tramways to the city
in the form of rates and road maintenance
would not be paid by the buses. In ad-
dition, the buses, by purchasing petrol
instead of electric current, removed a
certain proportion of profit from the city.

Mr. Priestley added that a point apart
from financial considerations was that of
safety and reliability. The braking power
of tramcars was recognised to be greater
than that of other vehicles and tram-cars
could be run in foggy weather when no
other service could be maintained.

* * * *

Irrigation of the Deccan
Two huge schemes for the irrigation

of the Deccan have been completed by the
Bombay Public Works Department,
namely, the Nira Canals extension scheme
and the Pravara Canals scheme. In the
course of the former work the Lloyd Dam
at  Batghar was built. This huge struc-
ture is 190 ft. in height, 5,333 ft. in length
and it impounds twenty-four thousand
million cubic feet of water in a lake 15,000
square miles in area. This dam is claimed
to be the largest in the world and the
amount of masonry in it exceeds by
3,000,000 cu. ft. that contained in the
Assuan Dam. The total area to be com-
manded by the Nira Right Bank and
Nira Left Bank Canals is 900,000 acres.

The other scheme comprises the Pravara
Right and Left Bank Canals with a
storage lake at Bhandardara. The Bhan-
dardara Dam is 270 ft. in height and
1,600 ft. in length, holding thirteen thou-
sand million cubic feet of water and com-
manding an area of 183,000 acres.

During the past eleven years the total
area in the Deccan to be irrigated has
increased from 100,000 acres to 240 000
acres.

Sand-Dredging in the Great Lakes
Dredging for sand for use in filling

" made " land, and for building materials,
asphalt paving and other purposes, is an
important industry on the Great Lakes of
America. One of the hopper dredgers used
for this purpose in the neighbourhood of
Chicago is a converted ocean steamer,
265 ft. in length, 431 ft. in beam, 20 ft.
in draught when loaded and fitted with
triple-expansion engines placed amidships.
This dredger, by means of its main centri-
fugal pumps, is able to take up a cargo of
2,200 cu. yds. of sand in H hours and to
discharge this sand ashore from the hoppers
through 1 ,500 ft. of pipe in two hours,
pumping it to an elevation of 35 ft. The
vessel carries a crew of 27 men and has a
loaded speed of 14 knots.

* * * *
A Substitute for Petrol

The serious attention given in France to
the manufacture of substitute motor spirit
is well illustrated by recent developments.
A report of the results of trials carried out
with a "white spirit," a non-inflammable
liquid at normal temperatures, was read
recently by M. Dumanoir in Paris, before
a meeting of the Academy of Science.
He stated that, using the “ white spirit "
as engine fuel during a trial aeroplane flight
lasting about 30 minutes, he observed that
at  9,000 ft. ample power was apparent and
that slow engine speeds could be obtained
without misfiring. He considered that,
from the point of view of maximum engine
revolutions, the new spirit was inferior to
petrol at ground level but superior to it
at 9,000 ft.

I t  is claimed that this substitute for
petrol is non-inflammable at 85°F. and
that it is possible to apply a lighted match
to it without causing it to ignite.

A factory for the production of artificial
motor spirit is being constructed at Lens.
The materials necessary are all obtained
from the destructive distillation of coal
which, of course, is abundantly available
in the district. If the experiments now
being undertaken prove successful it is
proposed to build a larger factory capable
of turning out several tons of the substitute
every day. * * * *

A new railway bridge over the Myitnge
river, about nine miles south of Mandalay,
has recently been completed. It consists
of four spans of 150 ft. and two of 40 ft.,
and has been built in just under two years
a t  a cost of about £60,000.

Steel Welded to Copper
The importance of definite and per-

manent contact between the steel rails of
electric transport systems makes obvious
the utility of efficient steel and copper
welding processes. One method of obtain-
ing the necessary electrical connection has
been to prepare lengths of annealed copper
cable having a steel terminal welded to
each end, these terminals subsequently
being welded to the rails as required.
Recently further discoveries have resulted
in a method by which copper may be
joined direct to the steel under the con-
ditions found during rail-laying. The
principle is that of maintaining molten
copper in contact with the steel, excluding
oxygen, until the steel has been heated to
the melting point of copper. In practical
application to track-laying a mould is set
against each position where the rails are
to be connected. By means of an electric,
arc a special alloy of copper is melted into
the mould, uniting with the strands of the
connecting cable and after about 35 seconds
forming an effective weld. Unless a heavy
layer of rust covers the surface of the steel
it is found that the copper alloy will remove
any oxide or scale from the rail.

* * * *
New Cross-Channel Steamers

The L.M.S. have placed an order with
Messrs. William Denny Bros., Dumbarton,
for three new twin-screw geared turbine
steamers to be used on the Holyhead-
Dublin service. The contracted speed
for the new ships is 21 knots.

* * * *
Congo Barrages

It is proposed to construct seven
barrages in the Congo to change the river
cataracts above Matadi into waters
navigable by large ocean steamers, and
to utilising the power thus obtained to
produce electricity on a large scale.

While the expenditure necessary for
the realisation of such an ambitious pro-
ject will be large, it is stated by the H.M.
Consul at Boma that this would be justified
by the probability that the alternative,
a reconstructed railway, would again fail,
and some means of communication is
essential if the potential wealth of the
Belgian Congo is to be developed.

♦ ♦ * ♦
The two bearings of the Sydney Harbour

Bridge were carried from Darlington
I to Middlesbrough during January ; the
| weight of each is 300 tons.
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Stainless Steel Road Studs
The latest use that has been found for

stainless steel is the manufacture of road
studs for the direction of traffic. These
studs have been used for this purpose in
the main streets by the Sheffield Cor-
poration. Between one and two thousand
studs, made of " Staybrite " steel, have
been supplied by the Firth Derinon Com-
pany, of Tinsley, and so far have been
found to be very satisfactory.

New Nile Bridge Completed
Towards the end of 1925 a contract was

given by the Administration of the Egyp-
tian State Railways to Dorman, Long &
Co. Ltd., of Middlesbrough, for the con-
struction of a new steel railway bridge to
cross the River Nile at  Dessouk, Lower
Egypt. The old bridge had become
utterly unsuitable for carrying a modern
railway and indeed only a locomotive and
a single vehicle
one time. The
contract price
was £142,560
and this in-
cluded the de-
molition of
the old bridge
and the con-
struction of
the new one
within twelve
months. This
has been suc-
cessfully ac-
complished.

The bridge
has been built
to span the
Nile, connect-
ing Dessouk
and  Rah*
manieh on
o p p o s ,i t e
banks, byway
of the island
in the centre
of the river.
Four spans of
200 ft. 8 in.
j o in  Rah*
manieh and
the i s l and ,
while f ou r
similar spans,
an  electrically
ope ra t ed
swing span
and a shore
span of 177 ft.
6 in. connect
t he  i s l and
with Dessouk.
The  swing
span is, of
cou r se ,  t o
allow river
traffic to pass
beneath the

Table Bay Harbour
The work on Table Bay Harbour, South

Africa, has made rapid progress and about
200 concrete blocks weighing from 15
tons to over 30 tons have been placed
in position as part of the 1 ,500 ft. exten-
sion of the breakwater. A large amount of
land is to be reclaimed from the sea and
this work also is well advanced.

The object with which this task has been
undertaken is that of making possible

the widening
of the south
arm of the
b rea  k water.
So far, 1,657
lineal ft .  of
the quay wall
has been built
up to the re-
quired level,
mass concrete
has been laid
for a distance
of 1,315 ft .
and 1,126 ft. of
coping has
been set in
position. A
breakwater to
the east of
the present
docks is under
cons  truction
and 300 ft.
has already
been built.
This break-
water will be
constructed to
form a curve
approaching
the extension
of the south
arm of the
docks ,  t he
opening be-
tween i t  and
the pier form-
ing an en-
trance to the
new docks
under con-
struction to
the east of
the present
docks.

Th ree
[Go l i a th

were allowed to cross at

Building the Sydney Harbour Bridge

the world’s largest arch bridge is proceeding apace. Our readers will remember that this bridge was the subject o( a special
article in our December and January issues

cranes and a pile-driver are being used in
the work of extending the new south
pier, while another crane is lowering
concrete blocks weighing some six or seven
tons into the sea to act as a foundation.
Trucks carrying undressed stone or rubble
are run alongside the crane track and the
rubble is dumped as required by the
positions of the concrete blocks. The new
floating dock to dock small craft of from
40(1 to 500 tons has been assembled and
launched and already has been used by
some of the steam trawlers.

♦ * * *
New British Submarines

I t  is stated that a contract for three
new submarines each costing over £500,000
has been given to Vickers Limited by the
Admiralty. It is anticipated that, as
soon as the necessary steel is available, the
firm will be able to  employ 1,500 more men
in the shipbuilding and engineering de-
partments of their Barrow works for a
period of two years.

Protecting the Eiffel Tower
The problem of providing adequate

protection for the steel work of the Eiffel
Tower is engaging the serious attention
of experts.

The tower was built in 1887-89 and was
first protected by the application of three
coats of a special mixture of red lead and
linseed oil with a final thick layer of paint.
Within two years this protective covering
was destroyed and rust was eating its way
into the steel. A mixture of white lead,
linseed and ochre was then used, but the
tower has had to be re-painted four times
since then, a variety of protective paints
being used. The last painting was carried
out in 1924, but corrosion has not yet
ceased and it  is felt that ultimately the
tower is doomed unless some thoroughly
efficient coating can be found.

The magnitude of the task of painting
the Eiffel Tower will be realised when
we state that  in 1924 thirty tons of paint
were used and the work occupied 100 men
for a total period of 4.000 hours.

bridge.
The piers of the old bridge have been

re-capped and strengthened to act as  the
foundations of the new bridge. This is
designed to take a single railway track
between the main girders, with a roadway
1 1 ft. in width for wheels and foot traffic,
carried by cantilever brackets on each
side of the bridge. Some 3,800 tons of
steelwork have been used in the con-
struction and the total length of the
bridge is 2,000 ft .  or about twice the
length of Waterloo Bridge.* # * *

Moving a Bridge
Californian engineers recently succeeded

in moving into place a new 6,000-ton
bridge to replace an old structure. This
feat was accomplished a t  Montebello,
just outside Los Angeles, on an important
inter-city highway. The old bridge was
prepared for demolition and the new,
already completed, was pushed into place
with powerful jacks. I t  is said that
motorists drove across the bridge as i t
slid on the steel rails.
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LIVES -
FAMOUS

INVENTORS

WATT
AND THE

STEAM ENGINE

JAMES WATT was born on 19th January, 1736, in
the Scottish port of Greenock, where his father
carried on a large business as a carpenter and

shipwright. The products of the busy workshop varied
from furniture for ships
to capstans for quays. In
addition, the work of a
builder and contractor
was dealt with, and it
was Watt’s father who
erected the first crane on
a Greenock dockside, this
being put up for the use
of the tobacco-trading
vessels that came over from Virginia. The Town Hall
and Council Chambers built at Greenock in the 18th
century were also his design and work. Watt’s father
was also part owner of several ships trading with foreign
countries. In this matter he suffered serious mis-
fortunes in later years, sus-
taining a heavy financial loss
when one of these vessels was
wrecked. Still worse was the
loss of one of his sons while
on a voyage to America in
another of these ships.

Of the five children in the
family, only James, the future
inventor, lived to a good age,
and for many years the possi-
bility of his enjoying a long
life appeared to be remote.
During the early years of
boyhood he was extremely
delicate, and was practically
an invalid, and it was not
until he was fourteen years
of age that he was con-
sidered strong enough to at-
tend school. His early edu-
cation was received in the
home, his mother teaching
him to read and his father
imparting to him some
arithmetic, in addition to the ability to write.

Early Constructive Ability
When not busy with these studies Watt devoted many

quiet hours to dissecting his toys and either rebuilding
them or evolving new creations from the miscellany of
loose parts. A further source of delight to him was
provided by a set of carpenter’s tools brought by his

father from the workshop,
and in the use of these the
boy became very skilful.
Later, in the intervals of
schooling, he would resort
to his father’s workshop
and continue his hobby.
His ingenuity in making
small articles was very
marked and often evoked

from the workmen the remark that “little Jamie had
gotten a fortune at  his finger ends.” A bench was fitted
up for him and also a small forge. He was thus able to
extend his activities to metal work and his bench soon
became arrayed with model cranes, pumps, capstans and

the like, to the great delight
and interest of his father’s
employees.

The delicate operations of
adjusting and repairing nauti-
cal instruments fascinated him
most of all, and when even-
tually he was permitted to
experiment he quickly became
remarkably skilful and accur-
ate. His proficiency in this
respect, his love of tools and
the good grasp of mathe-
matics he acquired at school
paved the way for his train-
ing as a mathematical instru-
ment maker, to which trade
his father decided to appren-
tice him.

In 1754, therefore, we find
Watt, then eighteen years of
age, arriving in Glasgow, with
but little luggage apart from
his beloved tools. The city
proved to be without a skilled

mathematical instrument maker and Watt was placed
under the tuition of a mechanic who, although trading as
an optician, was a veritable “ Jack-of-all-trades/’ his
business including the repairing of fiddles and the

This month we commence a series of articles on the Lives of Famous Inventors, S
E on somewhat similar lines to our existing series dealing with Famous Engineers. =

Almost all great engineers have been inventors to some extent while many a
S inventors have been also engineers, and in many cases it is difficult to decide ||
H in which category to place certain men. In the present series, commencing H
= with James Watt, the Father of the Steam Engine, we shall include men E
S whose inventions rather than their engineering work have contributed towards =

the world’s progress.

Watt’s house in Delftfield Lane, Glasgow
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making and mending of fishing rods and tackle !
Apprenticeship in London

At Glasgow Watt became acquainted with Professor
Dick of the University, who urged him to go to London
and obtain more expert tuition. To Watt’s joy his
father readily agreed, and arrangements were made for
Watt to accompany a relative named Marr, a sea-
captain, who was about to
journey south to rejoin his
ship lying in the Thames. Ac-
cordingly on 7th June, 1755,
the two set out for London on
horseback, no stage coach as
yet being run between Glasgow
and the Metropolis. Travelling
by way of Newcastle and the
Great North Road, they reach-
ed London twelve days later.

In London a year’s appren-
ticeship was entered into with
John Morgan, a reputable
maker of mathematical instru-
ments in Cornhill, for a pre-
mium of twenty guineas and the
unpaid services of his appren-
tice. Watt quickly showed his
determination to succeed. In
spite of the long hours—five
nights a week he worked until
nine o’clock—he sought to
make pocket money by execut-
ing small jobs on his own
account. These were done
after hours at his lodgings and
sometimes necessitated his
working far into the night.
When he had time for outdoor
leisure he seldom ventured
out lest he should be kidnapped
by one of the gangs of ruffians
at that time in London making
life a terror to the male population. Many of these
gangs were employed by shipping companies to capture
able-bodied men, who were hustled on board ship and
later sold to owners of plantations in the colonies of
North America I

The strain of the long working hours and the enforced
confinement told heavily upon Watt and during the
following year he decided to return to Scotland. With
money sent by his father he bought many of the tools
he would need to commence in business for himself,
and materials wherewith to make the rest, and thus
stocked he returned north.
Instrument Maker to Glasgow University

In Glasgow Watt found himself debarred by the Guild
of Hammermen from commencing a business of his own
or even erecting a small workshop, on account of his not
having served within the borough the customary seven
years of apprenticeship. The Guild had no power
within the precincts of the University, however, and it
was there that Watt found his opportunity. He had
already repaired several scientific instruments for the
University in a manner that greatly pleased the pro-
fessors, and when the latter heard of the Guild’s oppo-
sition they offered Watt two rooms within the college
buildings, the one for a workroom and the other for
use as a shop. The offer was gladly accepted and Watt

was officially appointed resident <f mathematical instru-
ment maker to the University.”

In a short time Watt became very popular among
professors and students alike and his workroom was
frequently the scene of earnest discussions on scientific
matters. The discoverer of the principle of latent heat,
Dr. Joseph Black, was then lecturer on chemistry at the
University and he and Watt became great friends. John

Robison, who is remembered
as the designer and first editor
of the r< Encyclopaedia Brit-
tan ica ” was another close
friend. I t  was in Watt’s
workroom that Black and
Robison —who was at that
time a student at the Uni-
versity— first met, and a life-
long friendship began between
them.

The three friends often met
together in the young mechan-
ic’s room to discuss scientific
matters. One day, in 1759,
the conversation turned upon
the subject of the steam en-
gine and the possibilities of
improving upon Newcomen’s
engine, at that time largely
in use for pumping water out
of mines.
Newcomen’s Engine

The Newcomen engine was
invented in 1705 by  Thomas
Newcomen, a blacksmith and
ironmonger, of Dartmouth, and
was based partly upon an
earlier invention by Thomas
Savery, which was brought
out in 1698. Sa very’s pumping
engine, as it was called, was
very imperfect, but it provided

a starting point for various inventors interested in the
possibilities of the steam engine. Of these, Newcomen
appears to have been the most progressive. I t  is
related that, having by some means become acquainted
with Savery’s engine, he built a model of it in his garden
and in studying its operation quickly perceived its many
faults. After long experiment and many failures
Newcomen finally evolved his atmospheric pumping
engine.

In this engine a pipe fitted with a stopcock led up
from the top of the boiler to a vertical cylinder con-
taining a close-fitting piston. The piston rod was
connected by a chain to one end of a beam overhead,
which functioned see-saw fashion upon a central axis.
From the other end of the beam hung a long weight, the
bottom of which was attached to a pump rod. Steam
was generated in the boiler and passed upwards into
the cylinder at a pressure slightly greater than that of
the atmosphere, thereby raising the piston. As the
piston end of the beam was thus lifted, the other end
was correspondingly lowered and the pump rod de-
pressed. This motion was aided and steadied by the
balance weight.

The stopcock was then turned to shut off steam.
Cold water was passed down a narrow pipe from a
cistern above the cylinder, entering the latter at the
bottom in the form of a jet, and this, condensing the

James Watt
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steam, created a vacuum. The cylinder was open at
the top and atmospheric pressure upon the piston
immediately forced the latter down, thereby re-canting
the beam to its original position and raising the pump-
rod. The descending piston forced out the injected
water and condensed steam through an escape valve
into a pipe leading down to an adjoining well. Steam
was then re-admitted to the cylinder and the cycle
of operations repeated.
Noisy and Inefficient in Operation

The engine was extremely noisy in operation. As
the pump rod descended, the sound of the
plunge was accompanied by a weird sigh,
and a loud bump denoted that the downward
stroke was completed. With
a squeak and a further bump
the upward stroke was then
commenced, the pump rod's
chronic wheeze being rendered
less audible by the sound of
the rushing water as it was
sucked up and ejected.

At first a man and a boy
were required to work a New-
comen engine, the former at-
tending to the fire and main-
tenance of steam while the
latter looked after the stopcock
for admitting steam into the
cylinder and the injection cock
for admitting cold water to
effect the condensation. These
two cocks had to be turned on
and off alternately, a task
wh ich  qu i ck ly  g rew ve ry
monotonous.
Invention due to Boredom I

The manner in which this particular operation came
to be rendered automatic is very interesting. A boy
named Humphrey Potter, employed as just described,
was particularly struck by the dullness of his task. He
noticed how the beam ascended and descended in slow
succession and he sought for some way of keeping it
moving while he had a rest. At length he contrived a
catch that worked by strings tied to the beam, and
found to his delight that his rough device was successful.
Indeed, it had the effect of not only making the engine
self-acting but of increasing the number of strokes from
about six to fifteen per minute !

At a later date his innovation was improved upon by
a man named Beighton, who affixed to the beam a rod,
the lower or " free ” end of which opened and shut
the tappets of the two cocks as required.

Newcomen’s invention failed to improve upon
Savery’s in regard to lessening the consumption of fuel.
The drawback was not felt where the steam engine was
installed at a coal mine, but where fuel was scarce, as
at the tin mines in Cornwall the huge appetite of New-
comen’s engines absorbed practically all the profits !
This excessive consumption of fuel was due to the
wastage of steam caused by the alternate heating and
cooling of the cylinder.
Watt's Interest Aroused

To Watt, who had never seen even a model of a steam
engine, the discussion in his room on the subject opened
up entirely new ground. Robison appears to have

promoted this particular discourse. He suggested that
the power of steam might be used for driving carriages
by adapting Newcomen's principle, and that in order to
avoid having a working beam the cylinder could perhaps
be satisfactorily placed with its open end downward.

The subject greatly interested Watt and in leisure
moments he gave it much thought. He experimented
upon Robison’s idea and made a rough model com-
prising two tinplate cylinders from which he purposed
that the respective pistons and connecting rods should
operate alternately on two pinions fitted to the axles
of the vehicle. The model failed to work to his satis-

faction, however.
Model Shows Defects in Newcomen's Engine

Watt was surprised to learn one day that the
University owned a model of Newcomen’s
engine. The model had not worked properly,
however, and the perplexed professors had
sent it to a London instrument maker for
investigation and adjustment. At Watt’s
instigation the model was sent for to be turned

over to him to deal with.
While he waited for its return
from London he studied dili-
gently the little that had been
written of the experiments of
others regarding steam. I t  is
easy to picture his delight when
at length the model arrived,
and the eagerness with which
he tried it out.

In due course Watt got the
engine to work and was awarded
£5 by the professors for his
success. The limitations of the
invention were apparent, how-
ever. The boiler, for instance,
though seemingly of sufficient

capacity, failed to maintain a steady supply of steam,
with the result that after about a dozen motions of the
piston the engine stopped for want of breath ! Such
imperfections served only to increase Watt’s resolve
to invent an engine in which they would be successfully
overcome.

Meanwhile his instrument-making business was not
neglected. By 1760 it had developed so successfully
that he decided to enlist more capital, and the same year
he took into partnership John Craig, in co-operation
with whom he transferred the business to larger and
more suitable premises in the city. In 1764 Watt
married a cousin named Margaret Miller and removed
from his rooms at  the college to a house in Delt field Lane,
a narrow thoroughfare since absorbed in modern street
improvements. His business had prospered so con-
siderably by then that he was able to provide regular
employment for sixteen workpeople.
First Attempt Fails

During these years the subject of the steam engine
remained uppermost in his mind, and every opportunity
that offered itself was used to carry out investigations
bearing upon the problem. Early in his experiments
Watt devised a boiler that registered the amount of
steam taken at every stroke of the engine, and the
quantity of water evaporated during any set period.
He discovered that the cold water injected into the
cylinder to condense the steam already there was ap-
preciably warmed by the latter, and that the steam was

Newcomen’s Atmospheric Engine
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capable of heating as much as six times its own weight
of cold water to its own temperature. Considerably
puzzled, Watt mentioned his discovery to Black, who
outlined to him his theory of latent heat.

It was clear to Watt that a tremendous wastage of
steam was taking place in the Newcomen engine, and
he became more than ever determined to find some
means of preventing it. He sought to reduce the
wastage of steam by enclos-
ing the boiler in wood in-
stead of brickwork, and the
cylinder and pipes in
materials of similar low
conductivity. In addition,
flues were made through
the boiler to increase its
heating surface.

The improvement brought
about by these measures
proved negligible, however,
and forced the resourceful
inventor to the conclusion
that somehow he must man-
age to keep the heat of
the cylinder constantly equal
to that of the admitted
steam if wastage of the
latter was to be entirely
eliminated. On the other
hand, he found that unless
the steam in the cylinder
was cooled down to at least
100°F. it did not fully
condense, and the descent
of the piston was propor-
tionately retarded. How to
satisfy these two opposite
conditions was the problem
upon which he now con-
centrated.
The Problem Solved

For a long time the solu-
tion evaded him. Then,
one Sunday afternoon in the
spring of 1765, while taking
a walk across Glasgow Green
and pondering over the unsatisfactory results of his
experiments, an inspiration flashed upon his mind.
Why not have a separate vessel in which to condense
the steam ? After doing its work the steam could then
be passed from the cylinder into the independent
chamber and there condensed by the injection of cold
water. By this method the cold water would not be
brought into contact with the cylinder at all, and the
latter could be kept dry and hot during the brief period
pending admittance of more steam.

Watt quickly realised that at last he was upon the
right track and resolved to put his new idea to the
test first thing next day. Indeed he could hardly wait
for morning to arrive, and when at length it came he
was up  and about a t  an early hour, collecting the best
materials he could for the momentous test.
First Real Steam Engine

A large brass syringe some ten inches in length and
one inch and a third in diameter was borrowed and
rigged up  as a vertical cylinder. To prevent leakage of
steam from this the exit of the piston rod was protected

with leather packing. A hole was drilled down the
stem of the piston and a valve fitted at the lower end,
so that such steam as condensed on the first filling up
of the cylinder could be drawn off independently of the
condenser. From the roof of a small boiler a pipe led
off and was connected to the top and bottom of the
cylinder. A third pipe extended from the top of the
cylinder to the new condenser, which bad been roughly

fashioned out of tinplate.
Two pipes leading down

from this chamber connected
with the foot of a small
air-pump, an innovation
Watt installed to draw off
the injected water and con-
densed steam, together with
any air that gathered in
the condenser. The two
pipes and the lower portion
of the air pump were ac-
commodated in a large tank
containing sufficient cold
water to reach just above
the base of the condenser
chamber. This reservoir
ensured the condenser arid
pipes being kept cold.

Steam was generated and
admitted to the cylinder,
the air thus displaced es-
caping by way of the piston
valve. When the steam
was considered to be in
complete possession of the
cylinder the steam cock was
closed. The piston rod of
the air pump was then
pulled up, the air in the
condenser chamber and the
pipes being drawn after it,
leaving a vacuum. Upon
the condenser cock then
being opened the steam
rushed in from the cylinder
to be immediately con-
densed. The pressure upon
the cylinder piston being

thus removed, the latter at once rose, lifting an 181b.
weight suspended from its lower end. The condenser
cock was then shut and steam re-admitted at the top
of the cylinder, forcing the piston down again, after
which the process was repeated.

In the Newcomen engine, in which the downward
stroke of the piston was the w-orking stroke, resulting
in the lifting of the pump-rod, atmospheric pressure
was used to effect this important motion. Watt had
now performed this function successfully solely by
steam pressure, and thus brought into_being the first
true steam engine.
Hampered by Bad Workmanship

Watt 's great invention was still far from perfect,
however, but his initial success redoubled his enthusiasm
and the subject of the steam engine now completely
absorbed him. “ My whole thoughts,” he wrote in
April, 1765, to a friend, " are bent on this machine. I
can think of nothing else.” His mind was already
full of schemes for effecting needed improvements in the
invention and the building of a page 2ssj

A working Model of Newcomen's Engine in the South Kensington Museum
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Articulated Locos for S.A.
The Union of South Africa Railways are

considering placing orders for 52 articu-
lated engines of the Garratt and modified
Fairlie types. These locomotives are
stated to be peculiarly adapted to South
African conditions and are intended for
mixed traffic purposes.

South Africa admittedly is suffering
from a great shortage of engines and
rolling stock, a fact that will be appreciated
from the statement that there are only
1 ,940 locomotives of all types serving a
total length of line of 12,000 miles. It is
interesting to compare this with Great
Britain's total of 24,221 locomotives for
52,000 miles of track 1 The conditions of
the two countries are of course not com-
parable, but so wide a margin of difference
is not easily accounted for.

Diesel- Engined Rail Coaches
For some months past accumulator-

driven rail coaches have been operating
on the Cassel-Muenden section of the
German railways and have proved con-
clusively their efficiency as compared with
steam-driven coaches. Experiments now
are being conducted with coaches driven
by Diesel engines and it is anticipated that
even greater economy will be secured.

♦ * * *
A Reversible Train

The L.M.S. are trying an  interesting
innovation on the Blackpool to Fleet wood
local service. A train composed of a
tank loco and one, two or three special
two-coach units, as traffic requires, runs
to  and fro with the loco always at  the  same
end of the train. Wien running with the
loco at the rear the driver is stationed in
a small compartment in the guard's van,
and has charge of the brake, whistle, and
apparatus for communication with the
fireman, who of course remains on the
loco. A row of windows in the end of the
coach affords the driver a clear view of
the track.

The coaches are coupled tightly together,
forming practically an articulated train,
thus increasing the smoothness of the
running. The new system has been intro-
duced in the interests of economy and it
obviates the necessity for the spare locos
that were formerly stationed at each
terminus to haul the train on alternate
journeys.—G. S. Marsh (Blackpool).

* # * *
New Colliery Railway Proposed

A proposal to construct four miles of
railway track between Thorne Colliery
and Goole is being considered by the
proprietors of the colliery. A new loading
wharf would have to be constructed at
Goole to facilitate the despatch of the
coal, but it is estimated that the transport
charges between the colliery and Hull
would be decreased by 1 /6  per ton.

* * * *
Pullman Cars in Ireland

The Pullman Car Company have built
ten third-ciass dining cars for use on the
Irish Great Southern Railway. The cars
have been constructed specially to the
requirements of the Irish standard gauge,
5 ft. 3 in., and will be employed on the run
between Dublin and Cork, and Sligo (via
Millingar). The cars are not at present
being attached to the Irish mail trains,
and two are being held at the Inchicore
Works (Dublin).

L.M.S.-G.W.R. Engine Exchange
A series of private trials has taken place

on the L.M.S. and G.W. lines, in the course
of which the G.W. 4-6-0 engine No. 5000,
" Launceston Castle,” worked the L.M.S.
Euston-Glasgow expresses over the Crewe-
Carlisle section on alternate days, returning
on the corresponding Glasgow-Euston
train the next day. An L.M.S. Claughton
class loco operated the run on the alternate
days. A Midland Section L.M.S. 4-4-0
compound loco. No. 1047, has been working
the " two hour”  1.15 p.m. Paddington -
Bristol express.

The trials have now been completed
and the locos returned to their own lines
but as i t  was a condition of the exchange
that the results were not to be published,
we are not in a position to give further
details. * ♦ ♦ ♦

The New Epsom Station
There are two Southern Railway stations

at Epsom, known respectively as Epsom
and Epsom Town, the former serving the
Western Section and the latter the Central
Section of the company's system. To
cope with the ever-increasing traffic and to
provide a more economical system of
handling i t ,  a new passenger station is to
be built on the site of the present Epsom
station. It  is proposed to concentrate
the passenger traffic of both sections on
the new station when it is completed and
to use the old Epsom Town station for
goods traffic only.

The estimated cost of the new works,
which are to be carried out without in-
terrupting the present services, is 90,000.
Two island platforms each 650 ft. in
length and 25 ft. in width are to be pro-
vided and a special loading dock, 200 ft.
in length, will be built to deal with the
considerable horse traffic.♦ ♦ * *

L.M.S. Locos Recently Re-numbered

Old No.
“Pr ince  of Wa le s "  Class

Name. L.M.S. No.
979 W. M. Thackeray 5630

1081 John Keats 5612
1089 Sydney Smith 5613
1132 Scott 5674
1134 Victor Hugo 5614
1721 Defiance 5607
2443 Charles James Lever 5638
1373 *— . /¼ 5702

67 — 5731
1408 5746

244 — 5774
293 — 5797

154
“Si r  Gilbert Claughton” Class

Captain Fryatt 5931
260 W E.  Dorrington 591 J

1159 Ralph Brocklebank 5906
1914 Patriot 5964
1172 Bunsen 5966
1092 — 59S6
1216 — 6028

Heavier Engines for the North of Scotland
The bridge spanning the River Spey at

Craigellachie, on the Great North of
Scotland Section of the L.N.E.R. has
recently been tested with a view to intro-
ducing heavier locomotives and avoiding
double-heading of the through summer
expresses over this section. In the past
the heaviest engines used on the “ Great
North ' ' have been 4- 4-0 's of very moderate
dimensions, but in recent years there has
been a considerable increase in traffic.
One of the well-known two-cylinder 4-6-0’s
of the former Great Eastern Railway was
used for the tests, which included the
crossing and recrossing of the bridge many
times at varying speeds, special observa-
tions as  to  strains set up during the process
being taken.

L.M.S. " Moguls ”
For the benefit of inquiring readers,

we would state that the three new L.M.S.
“ Mogul ” type engines are working in
the following districts :—No. 13000, from
Derby shed, on the Midland Section,
West of England line; No. 13001, from
Manchester (Newton Heath) on the Man-
chester, Blackpool and Southport lines ;
No. 13002, from Bradford (Low Moor)
on the Bradford-Manchester run princi-
pally, and frequently on London expresses
between Bradford and Sheffield (Victoria).
Occasionally, at weekends. No. 13002
works a Bradford-Blackpool excursion.

Seventy similar locos are to be built
and the first of the new series, No. 13030,
has recently been completed at  Crewe.
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16-in. Guns for H.M.S. "Rodney"
Recently the L.N.E.R. provided a

special train to move a unique consign-
ment of three 16-inch guns for the Ad-
miralty. The guns were moved from the
Elswick works of Sir W. G, Armstrong,
Whitworth & Co. Ltd., to H.M.S. "Rodney,"
now approaching completion at Cammell
Laird & Company’s Birkenhead yard.

The train was composed of 4-6-0 type
loco No. 932, two brake vans, six ordinary
wagons ,
and three
spec i a l
s e t s  of
t h r ee
t ro l l ey
wagons ,
upon each
of which a
gun  was
p laced .
Each  of
the guns is
62 f t .  i n
length and
weighs 105
tons ,  t he
to t a l
length of
the train
being 143
yards and
its weight
576 tons.

Dur ing
the  f i r s t
portion of
its run, the
speed of the
train was
restricted to
20 m.p.h.
and later
was  i n -
creased to 25 m.p.h. Owing to the excep-
tional weight of the train it was not
allowed to be on any bridge at the same
time as another train or engine while
passing between Scotswood and Ouston
Junction.

* * ♦ ♦

80-Ton Trolley Wagon
A special vehicle designed to carry ex-

ceptionally weighty or bulky loads up to
80 tons has recently been introduced by
the L.M.S. The wagon is 73 ft. 8 in. in
length and, in order to distribute the
weight as evenly as possible with the
object of permitting the vehicle to be
used on the older sections of the company's
line—the axle load being limited by the
strength of the bridges to be crossed —
two bogies are fitted a t  each end of the
trolley, the buffers and draw gear being
fitted to the outer bogies at each end.
The trolley is equipped with transverse
and longitudinal baulks of timber for use
in fixing and carrying the various loads,
and the total weight of the trolley with
the timber is 47 tons 13 cwt.

* * * ♦

Faster Lifts
Although the Underground Railways

are equipping their stations generally
with escalators, at certain points on the
system the stations are too far below the
ground for these appliances to be em-
ployed. Hol born and Leicester Square
are cases in point, and to improve the
service to passengers using these stations
the speed of the lifts working between the
street level and the line is to be increased
from 180 ft. to 290 ft. per minute.

Railway Track Cleaner
A pneumatic ballast-cleaning machine

that is stated to reduce the cost of track
cleaning by approximately 50 per cent,
has recently been introduced on the
Pennsylvania Railroad main line. The
main portions of this machine are a steam
turbine, a positive pressure blower and a
large cylindrical expansion chamber, which
are placed on a special fiat car, 48 ft. in
length and 10 ft. in width, with a carrying

capacity’ of
150,000 lb.

When the
1 machine is
f in operation
g s t eam
1 supp l i ed

from the
| locomotive
= at a pres-
= su re  o f
g 205 lb. per
f sq. in. oper-
g a t e  s t he
| s t eam
E turbine at  a
| speed  of
| 2,050 r.p.m.
f The turbine
g works  a
H worm - gear
g r educ t ion
| unit through
f a flexible
E coup l ing
1 and  th i s
s drives the
g posit ive
B p re s su re
a blower at
g 175 r.p.m.
= The blower

p roduces
20,000 cu.

ft. of air per minute and forces it through
the expansion chamber at a speed of
18,000 ft. per minute. At the further end
of this chamber are three steel pipes which,
when dropped to the track level, can suck
up the ballast to a depth of 17 inches below
the track surface.

The first step in the track-cleaning
operation is to loosen the ballast, which is
performed by three steel forks that are
lowered from the middle of each side of the
car. The car then travels forward at a
speed of approximately 10 miles per hour
over the length of track to be cleaned.
When the forks have loosened the ballast,
they are drawn up to the body of the car
and the three steel pipes previously men-
tioned are lowered to the track and the
blower is set into operation. Under the
powerful suction produced, the ballast,
together with all the refuse on the track, is
drawn up at the rate of approximately
150 tons per hour into the expansion
chamber, and is then thoroughly cleaned
by air.

The whole machine is gradually travelling
back over the track while this operation is
going on and the cleaned ballast is dis-
charged along the side of the rails through
two slowly moving air locks. The speed of
the operation can be judged from the fact
that from the moment that the ballast
leaves the track until it is deposited, cleaned
and separated from dirt and refuse, at a
point 12 ft. away from its original position,
only 12 seconds elapse.

Only two men are required to operate
the machine, in addition to those employed
on the locomotive, and one mile of track
can be cleaned in ten hours.

Photo courtesy] [L.N.E.R.
Three 16-in. Guns were recently moved from Elswick to Birkenhead, by special Jsets of

three trolley wagons, as described on this page

Southern Railway Improvements
The Southern Railway's programme of

extensions for 1927 is now’ in hand, and
despite the serious drop in the company's
income during 1926, the work to be
carried out indicates confidence in the
outcome of the next few years.

The sum of £3,570,000 is to be spent
on the electrification of the suburban
lines in the central section, the current
being supplied on the third-rail system.

An Unusual Load

A new station is to be built at  Wimbledon
at an estimated cost of £250,000 and re-
construction is to take place at Dover
Priory station to provide improved
facilities for the handling of the Conti-
nental traffic, involving the doubling of
the line into the Marine station over which
the boat expresses pass.

Work on the Southampton Docks
extension scheme will be pushed forward
and various improvements to the perman-
ent way, either by widening of main lines
or the provision of new loops, will be put
in hand.

In addition £700,000 is to be spent on
the provision of new locomotives and
rolling stock and ten 4-6-0 type engines
of the " King Arthur ” or the ” Nelson ”
class will be constructed. Five 4-6-0
engines, twenty 2-6-4 “ River " class
passenger tank engines, and eight 0-8-0
shunting engines are scheduled in the
programme, which also includes 70 bogie
corridor coaches and 1,500 goods and
cattle wagons.

Following the Southern Railway’s usual
custom, it is proposed to place the con-
tracts for the new work entirely with
British firms.

♦ ♦ ♦ ♦

The Central of New Jersey Railway
Company’s new bridge over Newark Bay
was opened recently. Noteworthy in that
it has what is believed to be the largest
opening span in the world, the bridge
consists of two parallel double track
bridges, each 7,411 ft. in length. The new
bridge has been built to replace that
built in 1863.
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PERHAPS there is no more greater mystery of the
sea than the strange case of the " Mary Celeste"
without an account of which any book such as

the one mentioned above would naturally be incomplete.

in good order ; there was plenty of food and water
aboard, and in the forecastle were the seamen’s chests of
clothing dry and undisturbed, some underclothes being
hung out to dry  on a clothes line. In the cabin the table

The facts of this extra-
ordinary happening are
briefly as follows. About
three o’clock in the
afternoon of the 5th
December, 1872, a vessel
overhauled a strange
brig in the middle of the
Atlantic. She signalled
to her but received no
reply, and this, together
with the fact that the
brig was sailing in a
strange manner and
running aimlessly before
the wind, caused the
captain of the overtak-
ing ship to think the
crew must at least be
below and drunk. As
the two ships approach-
ed closer there was not
a soul to be seen on the
strange ship's deck, and
when the captain hailed
the brig no answer came
from the silent deck. A
boat was lowered and
from the name on her
stern the stranger was
seen to be the “ Mary
Celeste" New York.

The captain and the
mate clambered aboard
but could see no one—
there was no one at the
w'heel and no one on
deck. The ship was
sailing by herself and
not a sound was to be

was laid for breakfast,
and the meal had been
apparently half eaten
but hurriedly deserted
for on one of the plates
was some porridge and
the top of an egg had
been sliced off ready for
eating. In the mate’s
cabin there was a piece
of paper with an un-
finished sum on it,
which the mate had
evidently been doing
when he was interrupted
by something. An
examination of the
ship’s log showed no
hint of tragedy. The
last entry was made
eleven days previously,
yet that the ship had
held to her course un-
manned and unsteered
for ten days was an
almost impossible be-
lief, as to do so she
would have had to  cover
400 miles in difficult
circumstances.

The " Mary Celeste "
was brought into Gib-
raltar a few days later
and on arrival was
handed over to the
authorities. She was
examined by surveyors
and divers and found
to be sound, and no
reason was evident as

of to why the ship should
have been abandoned.

Many curious explanations have been given at different
times by different people, including suggestions that the
ship had been attacked by some huge sea-monster ;
that a strange ship needing a crew took off the crew by
force ; that a cloud of poisonous gas, (Continued foot of next page)

heard but the creaking
of the plugs and the
occasional slap of a sail. The vessel was searched from
end to end but not a soul was found and nothing that
could throw' any light upon the mystery of the crew’s
disappearance. To all appearances the ship was in
perfect condition ; the cargo was well stowed away and

Marryat’s Phantom Ship, known also as the “Flying Dutchman" one
the famous mysteries of the sea

meccanoindex.co.uk



THE MECCANO MAGAZINE 231

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

1 Launching a Ship Sideways
An Interesting Cargo-Carrier for the Antipodes
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ONE of the
most in-
teresting

cargo-carr iers
launched last
year was the
" Kakar i  k i .”
This vessel was
built by Coch-
rane and Sons
Ltd., of Selby,
Yorks., to  the
des igns  of
William Esplen,
Son and  Swains-
ton Ltd., of
London, for the
Union Steam-
ship Company
of New Zealand
Ltd. She was
built for ser-
vice between
sou th  - e a s t
Australia, New
Zealand and
Tasmania, and
was specially
des igned  for
the carriage of concentrates, bulk and general cargo.

The " Kakariki *' is of the single-deck type with
topgallant forecastle and bridge erections. Her overall
length is 198 ft. 6 in. and her breadth moulded 31ft. 6 in.
A double bottom extends throughout the length of
the hull except under the boilers, the capacity for
water ballast being 290 tons.

The propelling machinery, built by Amos & Smith
Ltd., of Hull, consists of a set of single-screw triple-
expansion engines with cylinders 16 in., 27 in., and
44 in. diameter by 30 in. stroke. Steam is supplied
by two Scotch boilers of 11 ft. 6 in. internal diameter
by 10 ft. 6 in. mean length, burning coal and working
under natural draught at 1801b. pressure. These
engines develop 750 LH.P. at from 86 to 90 revolutions
per minute under normal conditions, but while the

[" ShipbuilderCourtesy]
The ** Kakariki ” taking the water sideways

vessel was undergoing her sea trials the engines de-
veloped 910 LH.P. at 105 r.p.in. Elaborate accommo-
dation is provided for the officers and crew.

There are two cargo holds, each served by a hatchway
27 ft. 6 in. in length by 16 ft. wide, each hatchway
having two steel tubular derricks each capable of
handling normal working loads of five tons. The
deck machinery includes four steam winches, steam
windlass, steam capstan and steam steering gear.

As our photograph shows, the ” Kakariki ” was
launched sideways, and it may be mentioned that
at the time of her launch, she was one of the largest
vessels to be launched in this manner in this country,
although a second, and larger, vessel has been launched
in a similar manner by the same firm more recently.
The photograph gives an excellent impression of the
scene at the moment the vessel entered the water.

A Book to Read — from previous page)

discharged by a submarine explosion,
enveloped the ship and caused the whole
of the crew to leap into the sea 1 These
theories are ridiculous on the face of it,
however, and are not in accordance with
the facts. A more likely theory was that
the crew had mutinied, but this was soon
relinquished, for the ship's cash box was
intact and in the cabin was gold and
jewellery. Then again, how could the
mutineers have escaped from the ship for
the " Mary Celeste's " boat hung on its
davits 1 Circumstances pointed to the

" Book of Strange Tales/* founded on fact.
From the first chapter of the book, “ Who
Discovered America." to the final chapter.
" Lord Kitchener's Last Journey," I have
been thrilled with tales of phantom ships,
mysterious disappearances, and sea-ser-
pents, such as those with which the men who
“ go down to the sea in ships " have
delighted the boys of every age.

It is a fascinating theme and the story
is told in a thrilling manner—the best of it
all is that they are all true. The volume
is, indeed, a striking instance of the veracity
of the saying that " Truth is stranger than
Fiction ! "

whole of crew having been taken off by a
passing vessel or to them having jumped
overboard, but if cither of these theories
is correct, what possibly could be the
explanation of their action ? Nothing
whatever has been heard of the Captain,
the crew, or the Captain's wife and daughter,
who were passengers on board. The
occurence was a mystery when the " Mary
Celeste ” reached Gibraltar and it remains
a mystery to this day.

No writer of fiction could succeed as well
in stimulating the imagination of the
reader in search of mystery as does this
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These pages are reserved for articles from our readers. Contributions not exceeding
SOD words in length are wutkcl on any subject of general interest. These should be
written neatly on one side of the paper only, and they may be accompanied by photographs

or sketches for use as illustrations. Articles that are published will be paid for at our
usual rates. Statements contained *n articles submitted for these pages are accepted
as being sent in good faith, but the Editor takes no responsibility for their accuracy.

It  is interesting to note that in 1773 Dr. Johnson,
returning from his tour in the Hebrides, paid a visit to
Dumbarton Castle. His biographer Boswell states
that ” Though the approach to the castle is very steep
the doctor ascended it with alacrity and saw all that
was to be seen.” McLeod, the historian, tells a different

story. " In my boyish days,”
he says, ” a tower in the
north-eastern corner of the
high castle wall was shown
in the doorway of which the
portly doctor stuck hard and
fast, and that was put forth
as the reason why Boswell
recorded so little in regard
to their visit to the famous
fortress and rock of Dum-
barton ! ”

JOHN DUNLEAVY
(Dumbarton) .

Dumbarton Castle and Rock
The historic rock of Dumbarton stands on a level

plain at  the confluence of the rivers Leven and Clyde.
Its greatest height is about 206 ft .  above sea level
and it is one mile in circumference. Seen from the
esplanade the castle is a
very impressive sight. In
summer it is like a faint
water-colour painting against
the sky, and in winter it is a
magnificent spectacle when
its rain -lashed side glistens
in the morning sunshine.

At a place called the Wash-
ing-stone Green lie several
masses of stone that  have
fallen in past ages. The
name originated from the
tradition that the weekly
wash was carried out here
by the housewives living in
the vicinity. To this place,
from the castle gates, walked
Mary Queen of Scots to em-
bark for France and, we are
told, through these same
gates Wallace was taken on his way to execution.
At different heights on j the castle are pieces of old
cannon of the time of George III., commanding the long
stretch of the Leven and the Clyde and the town itself.
Near the top of the rock a small circle of stones and
grass marks the remains of a tower that was known
as Wallace’s Tower.

From the top looking north-
ward, on the plain directly
below, lies the town of Dum-
barton. Beyond stretches the
valley of the Leven and, in the
distance, the gloomy outline of
Ben Lomond looms faintly
against the sky. Two miles or
so away lies Renton, the birth-
place of Tobias Smollett, the
novelist. Looking eastward a
fine view of the Clyde valley is
obtained. On the left may be
seen Dumbuck Hill.

Legend says that when St.
Patrick (believed to have been born in the parish of
Old Kilpatrick, a few miles away) was leaving for
Ireland, the devil wrenched a huge piece of rock from
this hill and threw it with curses at the saint. Happily
it missed its mark and landed on the water’s edge.
That piece of rock is now known as Dumbarton Castle.

At  the Waterworks
A short time ago our school

scientific society were invited
to pay a visit to the Ainer-
sham Waterworks and we

accepted this invitation with enthusiasm.
On arrival a t  the works we were shown first the anthra-

cite coal that was to be made into gas to drive the engines.
Owing to the strike this coal was foreign and, we were in-
formed, very bad ! Next we entered the department in
which the gas was made from the coal and purified.

Our next destination, the en-
gine room, was the most interest-
ing of all. Three powerful Crossley
suction gas engines drove the
pumps that lifted the water to
the tower and reservoir at
Coleshill. These engines are
started by compressed air pro-
vided by a compressor driven by
a small Crossley engine. The
size of the main gas engines im-
pressed us all very greatly.

We were then taken into a
small office in which were in-
teresting instruments showing
the depth of water in the reser-

voir and in the tank on the tower. The tower is 70 ft.
high and holds about 70,000 gallons of water. We
climbed up the interior and as there were “ landings ”
across the centre at intervals we could have rested if we
had wished, but we were too eager to reach the top, from
which the view was splendid. We were duly impressed

The Esplanade and Rock, Dumbarton

Pottery Transport in Egypt
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Pottery Transport in  Egypt
The boats seen in the accompanying photographs

are used for the transport of pottery in Egypt. They
make their appearance only during the period June to
August during which the river Nile is in full flood and
there is sufficient depth of water to cover all obstacles.

Pottery clay is abundant in Aswan Province and
pottery is manufactured
there. These special
boats take this pottery
down the Nile to Lower
Egypt at a very cheap
rate ; so cheap in fact
that in Cairo you can
buy a full-sized water
vessel for half a piastre,
equal to l | d .

The pottery boats are
flat and have strong
rope nets at  each side,
and by a special arrange-
ment the pottery ves-

sels in these nets are made to serve as buoys and lift the
boat, a t  the same time increasing its deck area.

ALY A. SHAWKY (Cairo).

My Everyday Thrills
I go to school in London but live 20 miles away, so I

am lucky enough to
travel on the G.W.R.
Even if I miss a train at
Paddington in the even'
ing there is plenty to
see on the platform
with the long trains.
Sometimes the staff are
busy getting a race-
horse into its box, and
a fine job they have !
Often there are parties
of sailors for Devon-
port and Plymouth.
Little electric trolleys
piled high with luggage rush about feeding the huge
vans of the expresses, and food and various articles
of crockery are being loaded into the kitchen cars.

Then my train is off, hauled by a 4-6-0 loco. We
pass over a mass of lines under some large girder
bridges, past the milk platform and the engine sheds,
and then branch off at  Old Oak Common. We then
start to increase speed to about 40 m.p.h., passing
Messrs. Lyons factory at Greenford and Northolt
Wireless Station in a flash. Soon we join the L.N.E.R.
(G.C. Section) and at Denham
we pick up water.

The journey often has some
excitement, in fog or when an
accident has happened. Once we
were pulled into a siding and a
breakdown train rushed by with
two vans, a steam crane and
trucks. Our engine driver told
me that this train was travelling
at well over 60 m.p.h. and all
traffic would have to get out
of its way. He told me also that
once a breakdown train went so
fast that it came upon the scene
of the accident before it could
stop, and piled itself up on top
of the already wrecked coaches !

The equipment of a breakdown
train is designed to cope with almost
any conceivable emergency. First
of all there is a powerful crane that
is capable of lifting even the heaviest
locomotive. Then there are lifting
jacks, spades, crow-bars and a host
of other tools and implements, each
specially designed for its own particular job. Un-
fortunately, railway accidents are liable to be accom-
panied by more or less serious injury to railwaymen or
passengers and therefore the outfit of the breakdown
train includes an ample supply of the various articles
likely to be required by doctors. The men constituting
the breakdown gang are specially picked and trained
and most of them have a sound knowledge of first-aid
work, which is very valuable in emergencies.

F .  G. KAY (Gerrard's Cross, Bucks.)

Native boats on the Nile laden with Pottery

A Trip on  a Tug
While on a holiday at Brixham I made friends with the

Captain of the tug that is stationed there to bring into the
harbour big coal ships that come from Cardiff. One day
while I was chatting with the Captain the long-drawn-out

wail of a ship's siren came across the
water. Instantly the crew jumped
aboard and as the Captain told me
I might go I jumped aboard also.

Soon we were off to the entrance
of the harbour and as we rounded
the end of the breakwater we saw
steaming towards us a huge coal
boat. In a few minutes we were
alongside, our tiny tug appear-
ing somewhat similar to a mouse
beside a lion. From the ship
was lowered the end of the biggest
rope I have ever seen and this
was quickly and securely fastened
to the tug.

Away now went the tug until
the rope tightened and we stopped
with a jerk. Little by little,
however, the tug made headway
and slowly the ship was led into
harbour and moored by the side
of another vessel, into which she
began to discharge her cargo. Huge
cranes were set into position and
buckets holding 30 cwt. of coal

passed to and fro between the two vessels. During this
process the services of the tug were not required and she
therefore steamed back to the jetty to wait until the
coal boat was ready to be led out again to the open sea.

I t  is rather interesting to know that the first steamship
to have been employed for towing other vessels was
probably the “ Majestic ” which, in August, 1816,
towed an “ Indiaman ” from Deptford to Woolwich,
against the wind, at the rate of three miles per hour.

R.  COOMBES (South Leigh).

The boats fastened up on the banks of the Nile

by the size of the reservoir, which is covered. We
were told that before it was built the overflow from
the tank led to a farmyard which was practically
swamped! H.  FULLER (Amersham).
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1,200 Tons of Nails a Week
The normal consumption of ordinary wire nails in Great

Britain is about 1,200 tons per week, a huge figure that indicates
the value of our home market, supplies for which are maintained
under ever increasing difficulty, according to the manufacturers.

Prior to the War there was no such thing as a British wire
nail, and during the greater part of the War, wire nails poured
in from America in increasing quantities and at increasing prices,
for Germany had cornered one of the most universally useful

articles that industry produces.

80 Insulating Materials
The substances most commonly

used as insulators to-day include
glass, slate, marble, paper, cloth,
enamels, mica, porcelain, asbestos,
varnishes, moulded compounds,
rubber, mineral and vegetable
oils, asphaltic and resinous filling
or treating compounds.

All these substances may be
used in several way's for insulating
purposes. For example, mica
insulation is made either with
white mica, pure mica, or amber
mica. Sometimes it is rigid,
sometimes flexible. At times
mica is cemented to paper to  form
composite insulations. Insulating
varnishes, also, may be either
black or clear, air-drying or
baking, soft and flexible or hard
finishing.

For some purposes insulation
must be rigid and strong, to serve also as a supporting medium ;
in other cases it must have the greatest possible flexibility.

Over 80 standard tests of insulating materials reveal the remark-
able variety and severe insulating requirements that exist to-day.
Scores of different substances and hundreds of forms are now
needed for insulating copper and iron in modern electrical machines.

Children for Sale
In attempting to sell her child for 3/6,  a transaction promptly’

stopped by the Mayor, an Agincourt woman has been following
a custom formerly quite common among the poor of many countries,
and not always unknown even in England. In the year 1()17, for
instance, King Canute found it necessary to issue an edict forbidding
English parents to sell their children as slaves to the Irish. They
managed these things better in ancient Egypt, where the unwanted
child had only to be exposed on the banks of the Nile to be adopted
and protected by the State.—" Liverpool Post."

Shillings Not Necessary at  Heathfield !
At Heathfield Station in Sussex there is a unique source of

gas supply for lighting purposes. The station, which is on the
Southern Railway, is lit with natural gas that comes directly out
of the ground through a pipe and is collected in a holder.

The Government has recently become interested, and 60,000
cubic feet of gas is being supplied to the Ministry of Mines, Re-
search Department. This is sent in cylinders containing 80 or
100 cubic feet, the gas being compressed by a special machine.

The light given is a brilliant one, the heat thrown out is far
superior to ordinary coal gas, and there is no smoke or dirt.
Lucky Heathfield !

Western Farmer in the Movies
After a man has used a wagon on one of the wheat farms around

Calgary for five years and has left it  outdoors for five winters,
it is no longer a thing of beauty and, though it may still be useful,
it is certainly not ornamental. The wheels wobble as they go
round, some of the boards are cracked and traces of paint can be
discovered only by long and diligent search.

Such a wagon, however, figures in a number of scenes in Thomas
Meighan's new picture ” The Canadian,” which was filmed near
Calgary amid the prairie country
traversed by the Canadian Pacific
Railway. A “ prop man " hired
the venerable conveyance and two
horses from a farmer about 40
miles north of Calgary and for
two weeks the farmer accompanied
it  from place to place and reported
for duty when called. He re-
ceived nearly £4 a day for his
services and was satisfied. At the
end of the second week the prop
man decided that particular wagon
would be needed to complete
some of the scenes at the Long
Island Studio and the farmer was
asked if he would sell. He wanted
to know what they would do with
a wagon like that in New York
and, without a smile, the prop
man answered : “ Oh I we some-
times have to go down to the
station to bring the actors' trunks
up to the studio 1 " After two
days' negotiations, the farmer
agreed to sell the wagon for /20
and the harness for /5. Later on he was overheard telling a
neighbour how he had sold the outfit for /25 and had been paid
over /50 for fourteen days' work. " The funny part of it is,”
he explained, " that they even had one of their own men drive
the wagon for me. Ail I had to do was smoke ! " The driver
was Thomas Meighan himself.—Canadian Pacific Bulletin No. 216.

The Riddle of the Sands
Musical sand has been known for over 1,000 years and it is

believed that there is a reference to it in one of the tales of the
Arabian Nights. The best musical or singing sand in the world,
which comes from the Island of Eigg, off the coast of Scotland,
is composed of rounded and highly polished quartz grains, being
of a uniform size and very clean. When these are agitated by
the wind, by being trodden on, or by being struck by a stick,
they produce musical notes.

There are many other examples of musical or singing sand in
various parts of the world, as, for instance, the Mountain of the
Bell, on the shores of the Red Sea, which makes extraordinary
musical sounds when the winds stir up the countless millions of
particles in the sandy desert surrounding it. Also, Darwin drew
attention to the ” Roarer " in Chili, which makes tremendous
booming noises.

“Some”  Cranes!
Considerable excitement may be expected among engineers

when they read that the ” Celtic ” has taken out to New York
eight cranes, the total value of which is only /60 ! These
are not Meccano models, but West African Crown cranes, destined
for the Zoological Park in New York !

(Otor a Unnirrri) jhars Jkijo !
” Meat in Holland is 2d. per pound, notwithstanding

that 16,000 cows perished by the inundation last year.
The price of fresh butter is only 4d. per pound. Potted
5d .” — " THE TIMES,”  8th April, 1826.

Was this the First Iron House ?
” A journal of Lyons announces that a house is in a

state of forwardness, to be built entirely of cast iron.”—
“ THE TIMES," 1st Nov., 1826.

“ Small Beginnings . . . ”
" We understand a company is formed to establish

a new steam packet, to be called the " Southampton "
of Southampton, to run from this port to Cowes. There
are at present on this passage, two steam and two sailing
vessels." — " HANTS ADVERTISER,"  15th Sept,, 1826.

Rather Different To-day !
‘1 It is at  length determined to  open a Branch Establish-

ment of the Bank of England at Liverpool ; and also at
Manchester and Leeds."—” HANTS ADVERTISER,” 27th Nov.,
1826.

2
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Where Robin Hood Lived
'* Take the train to Nottingham, and, if an  old inn with rambling

passages, dark staircases and big open fires in the bedrooms is to
your taste, then put up at the " Flying Horse." the only ancient
hostelry left. You may need a guide every time you try to find
your room, but that will only make it  more enchanting, and help
you re-people the countryride about you with Robin Hood, Maid
Marian, Friar Tuck, Little John, and all their merry men in
place of the coal miner and factory girls of to-day.

" The Forest of Sherwood
is almost gone, but some of
the great mansions in this part
of the country must have trees
in their secluded parks that
Stand where the old outlaw
flung his horn's note through
tiie glades. Some of the old
woods can be seen still at
Birkland , Bilhalgh, Mansfield
Wood, part of Harlow Wood
and Sansen Wood. Some
famous old trees can yet lx?
seen like the Major Oak near
Edwins tone, with its trunk
thirty feet round, and others
called " Robin Hood’s Larder,"
and the"  Duke's Walking Stick."
Whether Robin ever lived or
not, for six hundred years and
to-day he is the familiar friend
of all the folk in this region,
especially of the poor, who
never forget that the Lincoln
Green frightened all who dared
to  oppress them."—E. R.  Petrie,
in " My European Excursions.”

Fur Farms in Canada
"Fur  Farming " in Canada

is rapidly becoming an  important
industry and a great many
shipments of valuable foxes
from these farms are being made
to foreign countries. Statistics
show that in last year 5,590
live foxes, valued a t  nearly
£300,000, were shipped to the
United States, Great Britain,
Belgium, France, Germany,
Newfoundland. Norway, Switzer-

land, Finland, Japan and Russia. For example, 26 silver-black
foxes were forwarded recently from British Columbia to France
by Canadian Pacific Express, to be placed in the new fox ranch
at  Grenoble ; and 30 foxes, bred in captivity but untamed, were
sent from Kingston to Helsingfors, Finland ; again 37 Manitoba-
raised silver foxes have been purchased from Winnipeg, by fox
breeders in Sweden—they are valued at £3,000.

Saskatoon, Sask., has five silver fox farms in flourishing con-
dition, each having from 100 to 300 silver-black foxes; and two
new fox farms were established in the Creston district of British
Columbia about a month ago. The industry is being taken up
all over the country and there is certainly money in it.™Canadian
Pacific Bulletin, No, 216.

Oil from Grape Seeds
A new method of extracting oil from grape seeds has been

discovered by French chemists. After the grapes have been
pressed the seeds are removed from the skins, and dried. They
are then subjected to a special process to extract the oil.

It  is stated that this oil possesses lubricating properties similar
to those of castor oil, and that it  may eventually replace the
latter as a lubricant for high-speed petrol engines such as those
of racing cars and aeroplanes. Grape-seed oil is much cheaper
than castor oil, the latter having to be imported from India.

Factories have been established in several districts in France
for the purpose of commercialising this discovery. It  is stated
that 450 lbs. of grape seeds yields about 50 lbs. of oil.

Grape-seed and castor oils belong to the vegetable oils, a class
that includes the cassia and eucalyptus. They are quite distinct
from mineral oils, certain of which also are used as  lubricants for
machinery. Mineral oils are derived from oil shales and petroleum
wells, and are a comparatively recent discovery. As lubricants
they are capable of withstanding very high temperatures.

World Tour on  Motor Cycles
Two Belgian motor-cyclists, Henri Audrieux, an engineer,

and Robert Sexe, a journalist, recently landed at  Liverpool on
the last section of a world tour. They left Paris on 13th June
and having passed through Berlin, Moscow, Siberia and Japan,
crossed the Pacific by steamer to San Francisco. Following
the Santa Fd trail, they crossed America on their machines and
embarked for Europe on the White Star liner " Celtic.” In the
course of the tour over 25,000 miles have been covered, 12,000
of which were actually traversed
in the saddle.

The most difficult portion of
the journey was over the Siberian
Desert between Moscow and
Vladivostok, where for thou-
sands of miles the route lay
along almost unrecognisable
tracks. Peasants in the Siberian
villages were intensely interested
in the motor cycles, believing
them to be the new ploughing
machines that they had been
promised by the Soviet Govern-
ment.
A Shortage of Shillings
A shortage of shillings was

recently experienced in many
parts of London and in some
residential centres in the pro-
vinces. The scarcity was
attributed to the coal shortage,
which necessitated a largely
increased consumption of gas
in hotels and boarding-houses,
where bedroom gas-fires with
shilling slot meters have been
widely installed.

The enormous number of
gas-cookers, gas-fires, and other
heating appliances installed
since the early days of the
coal stoppage has absorbed
hundreds of thousands of
shillings. Further contribu-
tory causes are undoubtedly
the cold weather and the tem-
porary increase in the price
of gas in some districts. The
earlier lighting-up time has also
had its influence.

Arrested for Wearing a Top-Ha t !
An old journal, dated 16th January, 1797, gives the following

amusing account of the wearing of the first silk hat in London :
" John Hetherington, haberdasher, of the Strand, was arraigned

before the Lord Mayor yesterday on a charge of breach of the
peace and inciting to riot, and was required to give bonds in the
sum of £500. It was in evidence that Mr. Hetherington, who is
well connected, appeared on the public highway wearing upon
his head what he called a silk hat (which was offered in evidence)—
a tall structure having a shiny lustre, and calculated to frighten
timid people.

" As a matter of fact, the officers of the Crown stated that
several women fainted at  the unusual sight, while children screamed,
dogs yelped, and a younger son of Cordwainer Thomas, who was
returning from a chandler's shop, was thrown down by the crowd
which had collected, and had his right arm broken !

" For these reasons the Defendant was seized by the guards
and taken before the Lord Mayor. In extenuation of his crime
the Defendant claimed that he had not violated any law of the
kingdom, but was merely exercising a right to  appear in a headdress
of his own design—a right not denied to any Englishman."

Toll for the Brave
The next time your dad takes out his driving licence he will

have handed to him a little buff booklet, bearing the title " Road
Sense." The preface opens t hus :  "Ove r  115,000 persons were
killed or injured in road accidents in Great Britain during 1925.
The toll of the road is now over three times as heavy as it  was
seven years ago." It  has been estimated that in America one
person is killed every year for each 1,000 motor licenses, whereas in
this country the proportion is one for each 300 licenses.

The two Belgian motor-cyclists who have made a tour around the world, as
described on this page, photographed at Liverpool
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1 Running a Miniature Railway f
How to Get More Fun out of Your Train System

LAST month we dealt with miniature railways in
general and discussed the relative advantages of
large and small radius rails. We must now

consider the subject in more detail. At present we
shall deal exclusively with the clockwork trains of the
Hornby series and
may take this op-
portunity of refer-
ring to certain
matters regarding
which we constant-
ly receive letters
asking for advice.
Treatment of Clock-
work Engines

One  o f  t he
commonest queries
is : “ How many
turns of the key
can I give safely in
winding up  the
moto r?”  Th i s
query occurs so fre-
quently as to con-
vince us that it is
a result of sad ex-
perience with for-
eign-made engines fitted vi th clockwork mechanism of
very doubtfuf quality. The clockwork motors of the
Hornby engines are very stoutly built and there is
little danger of damaging them by overwinding.

In dealing with a new engine it is a good plan to
turn the key gently but steadily as far as it will go
without the slightest forcing, at the same time counting
the number of turns. This
experiment will indicate the
number of turns necessary to
wind up  the motor practically
to the full. It is mi wise to
wind any motor to the full
as a regular practice, however,
and by giving the key say,
two turns less than the maxi-
mum we have just determined
by trial, we shall be on the
safe side.

It cannot be emphasised too strongly that a clockwork
engine is not at its best when brand new ; in fact an
engine that has been run for two or three months and
treated carefully and intelligently will run appreciably
better than a new one.
Importance of Lubrication

Lubrication should never be neglected. For this
purpose a very light oil should be used, such as sewing
machine or typewriter oil. A thicker oil is almost
certain to clog the mechanism. If too thick an oil has
been used, or if the engine is clogged with old oil and

dust, the best method is to wash the mechanism clean
with petrol, subsequently re-oiling. In passing it may
be remarked that oil should not be allowed to find its
way on to the track.

It is important to remember that the winding key
should never be
turned backward,
for carelessness in
this respect may re-
sult in a broken
spring. Also, the
key should be press-
ed well home as far
as it will go on the
wind ing  sha f t .
Other points to
bear in mind are
that an engine
should not be put
away after use with
the spring woimd
up, and that when
the spring is run
down the engine
should not be push-
ed along the track
by hand.

Our remarks in
last month's article concerning permanent layouts have
aroused widespread interest. Our correspondence indi-
cates that we underestimated the number of Hornby
enthusiasts who possess or contemplate establishing a
permanent or semi-permanent layout and we have
received quite a deluge of enquiries for more details.
The subject is a very wide one, and probably the best

method of dealing with it
will be to describe one or two
layouts that are actually in
being.
A Semi-permanent Layout

First of all, as an example
of a semi-permanent layout,
let us take the model railway
of Mr. W. S. Warnes of
Manchester. In this instance

it was impossible to devote a room exclusively to the
railway, and yet Mr. Wames was not content merely to
lay his track piece by piece on the floor and take it up
again piece by piece at short intervals. The household
authorities demanded that the layout should be com-
pletely removed for cleaning purposes once per fortnight,
and that the room should be available for use at any
time. The following is the scheme that was adopted
to meet these requirements.

The track is laid in sections on planks of wood about
4 ft. in length, and consists of Hornby rails fixed to the
wood by means of two screws per length of rail. In
consequence the whole railway is rapidly dismantled

A Bradford Reader’s Miniature Railway Layout
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into component pieces of convenient size, which are
easily stored. Fig, 1 is a plan of the room and it will be
observed that the line follows the wall so far as is prac-
ticable. Section A is removed when the line is not in
use, so that
entry and exit
are not inter-
fered with.

This layout
was adopted be-
cause— (1) It
gives a termin-
us to  terminus
run ; (2) It
gives a con-
tinuous run
when desired ;
(3) Both termi-
nals are near
together and
the re fo re  if
necessary the
l i ne  can  be
managed by
one operator.
Station Details

A No  . 0
Hornby engine,
tank or ordin-
ary, will haul a
long train from
s t a t i on  X,
round the con-

to suit the room available, deciding everything to the last
detail and then going ahead with as much of the line as
funds will allow. Then each Christmas and birthday
should be taken advantage of by the " Directors *’ of the

railway to ex-
t end  the i r
operations and
so approach a
little nearer the
desired com-
plete line, Dur-
ing the exten-
sions various
alterations will,
of course, be
found desirable
from time to
time. With a
little careful
management a
model railway
operated on
these lines will
become a source
of interest to
all the family.
A Bradford
Reader’s
Railway

The photo-
graph on the
previous page
i l l u s t r a t e s  a

tinuous run
twice and into
station Y, being then completely run out. A similar
engine then works the train back to station X.

A plan of station Y is given in Fig. 2. The abbrevia-
tions are as follows :—E.S., Engine Sidings; T.T.,
Turntable ; M.P., Main Line
Platform ; L.P., Local Plat-
form ; G.S., Goods Sidings,

Tills station plan, while
not in any respect compli-
cated, allows of the carrying-
out of a number of interesting
and railway-like operations.
Among other points it will
be observed that an arriving
engine can be turned round and, if necessary, run
round its train so as to be ready to take it back to
station X.

Fig. 3 is a plan of station X,  the abbreviations being’:—
C.O., Hornby Crossover ; L.P., Local Platform ; E.S.,
Engine Siding.

Station X is a simple coun-
try station provided with a
passing loop.

Mr. Wames is a strong be-
liever in developing a model
railway on systematic lines ;
that is to say working to a
pre-arranged plan and not
just adding bits here and there
in haphazard fashion and with no definite end in view.
We strongly endorse the following advice contained in
a letter from Mr. Warnes to  us regarding his railway :—

“ It is a good policy to work out an “ ideal system "

p e rmanen t
model rail way-

construct cd by Mr. A. L. Schofield oi Bradford. In this
case a room is devoted to the layout and the track is laid
on boards resting on trestles 3 ft. 6 in. in height. The
total length of the Hornby track is about 70 ft. and the

rolling stock consists of 17
trucks and coaches, mostly of
Hornby manufacture. This
layout was completed before
the introduction of the Horn by-
Control System, and the
points and signals are worked
from a 23-1ever signal-box
with interlocking fittings. The
signals and many of the small

buildings such as flagman’s hut, platelayer’s hut and coal
office, are home-made. The photograph conveys an
excellent impression of the effective appearance of the
railway, the construction of which occupied over a
year of Mr. Schofields spare time.

The railway is run by a
Hornby No. 2 clockwork en-
gine which, it is interesting to
learn, is assisted by a small
steam 0-4-0 engine. The
latter runs for about 15
minutes with one filling and is
used for shunting purposes.
The Hornby loco gives ex-
cellent results and is capable

of hauling 10 heavy coaches.
The small vertical engine shown on the left of the

layout provides power for generating current for lighting
the station and other purposes.

"Peter Pan/' the Atlantic loco of the Treasure Island Railway at Wembley
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1—THE POISONOUS PLANTS OF OUR HEDGEROWS: By Eric J. Helsby

FROM very early times it
has been recognised that
certain plants possessed

healing virtues while others had
poisonous characteristics of a /
more or less deadly nature. ‘
It is easy to understand how
plants and trees possessing
these special qualities became
objects of respect and venera-
tion, and it is very possible that
from this source sprang the
widespread tree worship of the
ancients.

Even to  this day legends
cling round certain trees and
probably it will be many years
before they become completely
forgotten. One widespread be-
lief of former days was that ,  by
some specified act carried out in
a certain manner, a person suffering from a disease
could cast his ailment from him into a tree.

Even this country can boast of one instance of such a
belief. In bygone days there were growing at Berk-
hampton in Hertfordshire, several old oak trees that
had a great reputation for curing ague by a very simple
process. The sufferer was

The tall Hemlock reminds
us of the tragic part it once
played in Greek history.
Socrates, one of the greatest of

all the philosophers of Greece, was one day arrested and
charged with impiety and with unlawfully attempting
to reform the religion of the people. He was tried and
condemned to death and the sentence was carried out by
giving him to drink poison prepared from the Hemlock.

The leaves of the Hemlock are
green, glossy and of a neat cut, and
the smooth stems from which they
project have curious purple markings.
The plant is distinguishable by its
peculiar strong mouse-like
odour. It is an interesting
and peculiar fact that
though Hemlock is deadly
not only to  man but also to
horses, dogs, rabbits and
many other animals, it can
be eaten without any ill
consequences by donkeys,
sheep and goats ’
“ Lords and Ladies ”

Spindle, Yew,

escorted t o  one of these
venerable trees and placed
against it. A lock of his
hair was then grasped by a
second person and firmly
pegged into the tree. Sum-
moning up  sufficient cour-
age, the sufferer then
wrenched himself violently
free, leaving behind the
lock of hair and, so it was
fondly believed, the ague !
One wonders what these
trees looked like after many
years of such cures !

The remote country dis-
tricts of certain European
countries are still rich in
ancient beliefs of this nature.
In Bohemia it is still
possible to be told that
an excellent and certain
cure for fever is to arm
oneself with a hammer and

Deadly
Night-
shade

a wedge, proceed to some tree
and drive home into it the
wedge, solemnly repeating to
oneself meanwhile : '* There,
I knock you in that you may
no more come out to me ! ”

Generally speaking, however,
these interesting old super-
stitions have died out.

In this article we shall des-
cribe some of the more common
plants that grow in our hedge-
rows and woods and which, in
spite of their beauty, possess
poisonous qualities.
The Tall Hemlock

Woody
Night-
shade

Another plant that is
strongly poisonous is the
Wild Arum. In the bleak,
cold days of March, when
the countryside and the
woodlands are still a picture
of desolation and the wind
whistles eerily through the
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handled carefully, for the fruit
requires very little agitation for it
to fall off. While a forbidden
fruit to man, the at  tractive-looking
berries represent many royal feasts
to eager birds.
Woody Nightshade or “ Bitter-
sweet ”

The Woody Nightshade belongs
to the rank and file of common
hedgerow plants, and often may
be seen associating with the sturdier
hawthorn over which it riots in
the boldest manner. Being a
climbing plant, the Woody Night-
shade possesses weak stems and
has to rely upon some outside
source for support. The flowering

gaunt, leafless trees, the discerning
rambler through the woods will
discover here and there the queer
little shoots of this plant showing
through and above the ground
litter of decayed bracken and
leaves. Each optimistic shoot
comprises the leaves of a new
plant so carefully rolled together
that they resemble a tiny cylin-
drical rod. When quite clear of the
bracken the leafy cylinder bursts
through the top of its protecting
envelope. A little further upward
growth to clear the envelope, and
one by one the leaves gradually
uncurl.

The flower of ° Lords and
Ladies/’ as the Wild Arum is
popularly called, appears in May, and is unique among
British flowers. It appears after the manner of the
leaves and unfurls as a sort of pale green sheath, often
margined with a hint of purple. This lovely sheath,
which is one of the plant's most striking features,
partially enfolds a purple or red club-shaped object
called the “ spadix.”

At the base of the spadix is a chamber cleverly con-
structed of the bottom portion of the
sheath and containing two super-
imposed groups of tiny knobs.
Each knob is, in essence, an un-
developed flower, the upper group
being males and the lower group
females, so that one Wild Arum is
really a considerable number of
flowers. This mysterious chamber
is visited by a variety of pollen-
bearing insects, all of whom are
cleverly entrapped therein by the
flower until their cargo of pollen
has been shed on to the female
flower knobs.

Meanwhile the male flower knobs

period, which is fairly long, begins in June, and when the
five-petalled flowers first begin to unfold they look like
tiny purple stars. In the fully-developed flower the
petals are reflexed, that is turned back towards the stem,
and the yellow stamens standing together in the centre
appear like a small golden cone. The purple blossom of
later arrival contrasts pleasingly with the pretty clusters
of green, yellow, orange and crimson berries in the

various stages from immature to
ripe fruit. The berries have been
proved poisonous to  a certain extent
to children. A distinctive feature
of the plant is the two miniature
leaves at the base of each normal
leaf, as shown in the illustration.

Another name often given to the
Woody Nightshade is " Bitter-
sweet ” and this has arisen from a
characteristic of the bark, which
at first tastes bitter but later has an
agreeably sweet flavour. In this
country the shoots of the Woody
Nightshade are gathered, dried and
used beneficially for certain skinWhite Bryony

troubles, and also as a remedy for rheumatism.
The Black (or Garden) Nightshade is a non-climbing

relative of the Bittersweet. It is an herbaceous plant
to be found alike on cultivated land or waste areas, and
is more strongly poisonous than the Woody Nightshade.
The flowers are similar to those of the latter, but have
white petals, and the berries that form in due course
are round and black. The poisonous element is probably

the most formidable and effective
means of protection from violence
and depredation that  a plant can
possess, and it is worth noting
that,  in the majority of cases, the
poison is present only in those
portions of the plant that other-
wise would be undefended, such
as the leaves, flowers and fruit.
To some plants additional pro-
tection is afforded by the emission
of an unpleasant odour, as in
the case of the Hemlock leaves
already mentioned ; or by a
prickly surface such as that of
the Thorn Apple, one of the
poisonous plants that we shall
describe next month.

gradually ripen and ultimately break up, shedding their
pollen in turn on to the captive insects below. The
ring of downward sloping hairs at the base of the spadix,
providing a kind of verandah to the male and female
flowers, now withers and shrivels up. The pollen-
bearing insects that so cheerfully slid down into un-
expected captivity are now able to escape and to carry
their new load of pollen to another flower.

Although the male flower
knobs have disbanded, the fe-
males do not follow suit. On
the contrary, by about the close
of June, when the pale green
sheath and the spadix have both
withered away, the female flower
knobs come into prominence.
They can then be seen as a bunch
of sturdy berries, clustered around
what was once the lower half
of the stalk. Ripening steadily
throughout the long sunny days
of July, they slowly change from
green to yellow, yellow to orange,
and from orange to the familiar
bright red. The spikes of thickly
se.t vermilion berries must be
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Two of the Pneumatic Grain Elevators in the Port of London

by cranes on the quayside. This method was later
followed by the grab, which consisted of a double
sided scoop having a capacity of about 2 tons.
This also was handled by the quay cranes, a
special gear being provided for opening
and closing the grab.

In order to further speed up
the handling of grain special
elevators were next introduced
and are still in use. These ele-
vators consist of a continuous
belt, arranged vertically and _
provided with buckets at in-
tervals, and suspended and
balanced on an arm that pro-
jects from the quayside build-
ing. The discharge from the
elevator is run down a chute
into the building, where it is
conveyed by band conveyors to
the various stores.

In operation the foot of the
elevator is lowered by the arm
into the bulk grain, when it
dredges up  the grain, as in the
case of a dredger. With this
system, however, it is necessary
to *' trim ” a large proportion
of the grain in the ship—
often as much as 80%. This

LARGE quantities of grain, as well as rice, paddy,
pulse and seeds of various kinds, are imported
into this country every year from abroad. Con-

cerning the loading and unloading of this grain special
precautions have to be taken, which are laid down in
regulations under the Merchant Shipping Act. Not
only do these precautions relate to the shipping of
the cargo, but also to the risk of explosion, when stored.

The grain has to be stored in special hoppers, as
otherwise it would heat up and ferment, and this would,
of course, spoil it. When finely disintegrated particles
of carbon or hydro-carbons are present in a confined
space and in suspension in dry air, the conditions are
very favourable for a violent explosion. Such dangers
have to be taken into consideration by all engaged in
handling and storing grain, and more particularly so in
the modern method of handling grain in bulk. The
grain in being moved from one site to another is in
constant motion, and the friction between the individual
grains gives rise to minutely divided dust, to deal with
which special precautions are taken at the storage
warehouses.
Previous Methods of Handling Grain

In years gone by, grain was shipped in sacks, but
handling grain in this way was a very laborious process.
In these days sacks are seldom —if ever—used, and
most of the grain is treated in bulk and handled loose.
When bulk handling was first introduced, grain was
unloaded by shovel and skips (buckets) that were lifted
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evators at the Port of London
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is done by skilled men who handle a large plate having
an area of about 12 ft.  x 4 i t .  The plate is taken as
far from the foot of the elevator as possible and plunged
into the grain. Haulage wares are provided, and to these
power is applied so that the plate
moves to the foot of the elevator
and brings a heap of grain to the
same. The process, which is
known as " ploughing/' is con-
tinued until the hold is empty.

More recently an improved type
of elevator has been introduced,
depending upon pneumatic action,
and elevators of this kind are now
employed at
most ports for
d i s cha rg ing
g ra in  f rom
vessels to
the shore.
With this
type of

elevator long flexible pipes are lowered into the ship's
hold, and the grain to be discharged is sucked up and
delivered by a bucket elevator to the weighing-room.
Here it is weighed and discharged aft by means of a

belt conveyor, or, if so desired, is discharged to
port or starboard through adjustable

chutes. These pneumatic elevators
are built up to capacities of

400 to 500 tons per
hour both float-

ing, fixed
on

Elevator
Motor

Exhaust
Ct/cfone,J -J

80-0”Beam & 50-6 Free-Board
«*\f)'-Oidia ;

! 1: Light Draugh

Bucket
Itiuato

61-0' Beam & 28-0 'Free-Board
Light Draught

Grain Suction
Pipes

M IB Qp M 1-5

60-0

This figure, showing a side view of one of the Elevators, and the figure on the
next page are reproduced by courtesy of the Editor of “ The Engineer * ’
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heels of the twin pipe booms, is made of cast iron and is suspended
by wire ropes. Passing over sheaves at the top of the receiver,
these ropes are attached to winches on the deck Mow. The
tee-piece is free to move up and down the receiver, and travels
on rollers that engage with runner bars built on to  the receiver face.

Beneath the tee-piece there is a tubular extension
piece, terminating on a rectangular opening with a
rubber-jointed facing. On the  face of the receiver are
three corresponding openings to any of which the tee-
piece connection may be jointed. The first of these
openings is about 9 ft .  6 in. above deck level. Ten
feet higher is the second opening, shown in use in
the illustration reproduced on page 240, while 10 ft.
higher still is the top opening, which is only employed
for ships of high freeboard. Openings that are not
required are closed with rubber-faced doors by
toggle gear.

The joint between the tee-piece extension and the
receiver is made by means of a screw jack bar.
This is operated by a gypsy wheel and chain, and
may be worked from the deck.

The pipe heads are held in position by  wire ropes
passing over a sheave at the top of the receiver
and attached to a winch on the deck. Provision is
also made for an  auxiliary lift of about half-a-ton
on each boom, use being made of this when ex-
tending or dismantling the suction pipes. The
pipe handling and auxiliary lifts are controlled by
motor-driven winches with tramway type controllers.
The Receiver and Dust Cyclones

The grain receiver and the top exhaust cyclone
is a steel cylinder 6 ft. in diameter, standing 43 ft.
above deck level. It passes through the deck and
is guided by an angle socket at  that position. A
few feet above deck level a sloping diaphragm is
fitted inside the receiver, and communicates directly

with the rotary valve or air lock by a
rectangular duct through which the
grain passes. On the top of the receiver
is the superstructure for supporting the
Lifting and luffing gear sheaves. Inside
the receiver there is a closed duct open
at the bottom and jointed by cast iron
connecting pieces to the three openings
on the face of the receiver. Air is drawn
from near the top of the receiver by
means of an outside pipe, which passes
down to the cyclone dust separator
alongside the receiver.

This
is 8 ft.

quayside, or portable on rails.
I n  this article we are able to describe two new grain elevators

of the floating pneumatic type, that have been built to  the order
of the Port of London Authority. The vessels, which are named
the *' Legion ” and the " Phalanx/ 1 are identical in design, and
their machinery embodies several new features marking a distinct
departure from the earlier types of elevators.
General Features of Elevators

The elevating machinery is mounted on a pontoon somewhat
similar in design to the pontoons upon which block-setting cranes
are mounted. The following table gives the leading hull dimen-
sions of these pontoons :—

Length between perpendiculars
Breadth moulded
Breadth at bottom of pontoon
Depth moulded
Draught

60 ft,
31 ft .
28 ft.
II ft.
6 ft.

The average output of these grain elevators is
hour. Their machinery* consists of a two-cylinder double-acting
exhauster with a cylinder bore of 40 J in., a piston stroke of 15 in.,
and a normal speed of 188 revs, per minute. It  is driven by a
four-cylinder oil engine working on the two-stroke
principle and having a cylinder bore of 15 J in., a
piston stroke of 19 in., and a normal speed of 188 revs,
per minute. A 40 k.w. auxiliary electric generating
set, with a normal speed of 300 revs, per min., gives
a circuit voltage of 220 volts.

Although the machinery space is covered by a deck
house, facilities have been provided for lifting the
cylinder covers of the engine and the exhauster, and
withdrawing the pistons when necessary for cleaning
or for replacements

To facilitate towage the pontoon is provided with
a “ swim," both fore and aft, the after swim being
furnished with budget plates. At each end of the

across

6 in.
10 in.
110 tons per

machinery space, water-tight bulkheads extend
the pontoon, and are carried from the bottom up
to deck level. The hull is flush decked, and
the deck fittings include the necessary bollards
and fairleads for both towing and mooring
the plant. For manoeuvring the elevator a
nine brake-horse power electrically-driven
capstan is fitted on the forward deck.

Some eight tons of cast iron blocks are
placed in the bilges on the port side of the
hull to  balance the weight of the machinery
on the starboard side. I t  is interesting to note
that when all the fuel tanks are filled
and with no grain in the elevator,
the transverse metacentric height
of the structure is 3,843 ft. A figure
of 2.43 ft. for the condition when
the tanks are emptied and all parts
of the elevator filled with grain,
shows that the elevator has a large
reserve of stability
most unfavourable
loading.
The Grain-Handling

A special type of new design grain
receiver and suction pipe jibs are
employed in these elevators. There
are two main pipe booms, each of
which is 35 ft .  in length. The booms
taper from Win.  diameter at the
heel to 9 in. diameter at the head,
where a special bend is fitted. This
is formed of steel plates so designed
that the back may be renewed.
To each head there is attached a
short length of " armadillo " flexible
pipe 9 in. in diameter. This carries
at the lower extremity a Y piece,
from which depend two 6 in. grain
suction pipes that pass into the
ship's holds. The pipes are of both
rigid and flexible types with detach-
able joints and suction mouth-pieces.

The effective length of the four grain pipes may be altered in
any one of three ways (1) by luffing the main boom up and down ;
(2) by adding extra 10 ft. lengths of piping ; and (3) by altering
the position of the main pipe boom on the face of the receiver.
Three different positions are provided for, and this gives a total
range of 40 ft. without adding any extra suction pipes.

The main tee-piece or grain box, which carries the pivoted

Suction Pipe
Tee Piece

cyclone is of the usual type,
in diameter, 13 ft. in height, and
is supported on a high steel
gantry. The cyclone discharges
the dust through a rotary valve,
which valve forms a third part
of that used for discharging
the grain. At this point refer-
ence may be made to the small
exhaust cyclone at the top of
the receiver. This cyclone is
coupled to the discharge side of
the exhausting pump, and its
cone is connected by a pipe to
the bottom of the main receiver
through an adjustable valve.
This valve is set so that the
vacuum in the receiver causes
any dust collected in the cone
to be drawn down into the
lower part of the receiver and
mixed with the grain.

The advantage claimed for
the above arrangement of grain
pipes and receiver is that, while
the maximum required height
of pipes—40 ft.—is obtained, in
the case of small cargo vessels
the lowest position of the pipe

boom may be selected at a height of only 26 ft .  8 in. above the
water line. This position gives increased efficiency for the same
vacuum and a smaller amount of broken grain. The difference
in output is approximately 10 cwt. per hour for every foot of lift
on the face of the receiver. Another point is the large cubic
capacity of the receiver and the distance of over 25 ft. between
the point where the grain enters the receiver and the air suction

/Cyclone

even under the
conditions of

/teaGear

¥ Auxiliary

28-0

31-0-

Sectional end view of one of the Elevators
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of all dock craft when it is not required, is driven by a 5 h.p.
motor through enclosed gearing. It has a designed output of
150 tons per hour and the belt itself is covered with a canvas

hood to protect it from the weather. Ex-
tension chutes are provided for discharging
the grain both to port and to starboard,
when filling lighters with bulk grain.

When sacking the grain the work is
carried out on timber platforms, elbows
being fitted to the chutes so that the filling
of the sacks takes place at  a convenient
height for handling. The discharging ap-
paratus is so designed that the weighed
grain can be discharged simultaneously in
known quantities on both sides of the
vessel and also aft.

The ship is lighted throughout by elec-
tricity and large " bunch lights " are
fixed to each pipe boom on the super-
structure and also at each side of the weigh
room to facilitate work at night.
The Machinery Equipment

The main exhausting machinery is a
double-acting two-cylinder exhauster, driven
direct from a four-cylinder oil engine.
Both are mounted on a common bed-plate
fixed in the centre of the engine-room.
The engine is rated for an output of 230
b.h.p. at a speed of 188 revs, per minute,
and its four cylinders arc 15 |  in. in diameter
and have a stroke of 19 in. The engine
exhaust passes into a large silencer at the
back of the engine from whence it is dis-
charged through water-cooled exhaust pipes
to the main exhaust uptake.

The fuel pumps, governor and control
levers are placed at the end of the engine
bed-plate, where is also oil pump that
supplies forced lubrication to all bearings.

The cylinders of the air exhauster are
water-cooled, and arc each furnished with
forty-eight spring-loaded disc valves of
large diameter and relief valves are fitted
on the  discharge branches of the exhauster.

The p i s tons
are of a light
box s ec t i on ,
machined a 11
ove r ,  and
a re  f i t t ed
with two cast
i r on  p i s ton
rings. A flake
g raph i t e
lub r i ca to r  is
fixed on the
induc t ion
p ipe  fo r  t he
lub r i ca t i  on
of the main
cylinders of the
exhauster.

The  e x -
hausting un i t
i s  de s igned
for an over-
1 o a d capacity
of 275 b.h.p.
and a speed
range of 20%
above and 30%
below normal
speed .  Th i s
enables various
qualities of grain
and  different
discharge con-
ditions to be
dea l t  w i th .
P rov i s ion  is
made for chang-
ing the speed

of the engine while it is running, and at  all times the
speed is controlled from " no load ” to “ full load ” by
the governor.

connection. This distance gives less turbulence, and the tendency
for grain dust to be caught up and entrained in the induction
pipe is avoided. Glass windows are fitted at various points
on the receiver to permit of interior in-
spection when the plant is working.
The Rotary Valve and Bucket Conveyor

In the machinery room alongside the
receiver and beneath the dust cyclone is
the rotary valve or air lock. It  is designed
for a maximum output of 300 tons of grain
per hour, the extra capacity allowing for
gluts of grain or such obstacles as pieces of
timber that may pass through the valve.
In case of obstruction, the valve is reversed
electrically as soon as the motor driving it
is overlooked. To avoid shock when re-
versing a raw hide belt drive is used from
the 5 h.p. motor to the valve.

The valve works well, the average power
taken on maximum load being 3.33 b.h.p.,
and the greatest power taken a little over
4 h.p. The reversing gear has very rarely
been used.

The air lock discharges the grain directly
into the boot of a bucket elevator designed
for a maximum capacity of 180 tons per
hour. It is driven by a 15 b.h.p. motor
mounted on the elevator hood, cast iron
gearing enclosed in a steel casing being
employed. The elevator is fitted with
roller bearings and has two steel chains.
Inspection doors give access to  the  working
parts. On the top of the elevator platform
is a small davit which can be used to handle
and lower any part of the machinery* should
occasion for its use arise.
The Weigh Room and Discharging Apparatus

As shown in the diagram on page 241,
the weigh room is mounted on a latticed
steel structure erected over the machinery
space. In the centre of the room are eight
Avery 250 lb. automatic dust -tight scales
supported on steel bearers. Above the
scales is the
feeding hop-
per, which
forms part
of the roof
and has a
capacity of 6
tons. It  is
connected to
the s ca l e s
by  e igh t
chutes, each
fitted with a
control sluice
valve.

The grain
is fed into
the hopper
bythe bucket
elevator al-
ready men-
tioned, and
is again dis-
charged from
the scales
th rough
eight three-
way valves
constructed
of steel plate.
The valves
are operated
from the
deck, and by
means of
them the
we ighed
grain may
be discharged either to port or starboard on to a central hopper
that feeds the belt conveyor arranged aft.

The conveyor, which is pivoted and may be drawn up clear

End on view of Elevator sectioned in diagram on previous page
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The plant is capable of maintaining a
vacuum of 11 in. of mercury if so desired,
but under normal conditions of working
only 8 in. to 9 in. vacuum is necessary.
A vacuum breaker, consisting of two disc
valves which can be controlled by a hand
wheel from the engine platform, is pro-
vided to facilitate easy starting. The
necessary starting air bottles are fitted
and the running equipment includes
storage and ready-for-use fuel and lubri-
cating oil tanks, vacuum gauges, tacho-
meters, and a self-recording barograph.
The Elevators under Test

The auxiliary machinery includes a
main lighting and power-generating set,
consisting of a 60 b.h.p. single-cylinder
oil engine driving a 40k,w. 220-volt dynamo.
This machine is of the protected type,
and is constructed for a running speed of
300 revs, per minute. The current
generated is utilised for driving the main
bucket elevator ; port and starboard
pipe lifting winches ; winch for lifting
the tee-pieces ; deck capstans ; rotary
air locks, and the belt conveyor arranged
aft. A Rea veil starting-air compressor,
a bilge pump, a fuel oil pump, and a
ventilating fan are also fitted.

By the courtesy of the builders of these
elevators (East Ferry Road Engineering
Co. Ltd.), and of the Port of London
Authority, we are able to give the results
of a trial test.

Average Maximum
duty. duty.

Rate of discharge of grain (tons per
hour) ...................................... 113.1 133

Brake horse-power of air exhauster 201 220
Brake horse-power of air locks . . .  3.33 4.1
Brake horse-power of bucket elevator 12.30 14.3
Total brake horse-power or average duty 216.63 b.h.p.
Average exhauster power, per ton per hour 1.75 b.h.p.
Average per ton per hour, exhauster and

auxiliaries ...................................... 1.91 b.h.p.
Fuel oil consumption per ton per hour . . .  0.89 1b.
Lubricating oil consumption per ton per

hour . . .  . . .  . . .  . . .  . . .  0.069 lb.
It will probably be of interest to our

readers to learn something of the running
costs of such machines as these elevators.
On the tests, above referred to, the follow-
ing figures were obtained :—
Cost of fuel oil (at £6 per ton) per ton per

hour . . .  . . .  . . .  -.. . . .  0.57 pence
Cost of lubricating oil at 3/9 per gallon,

per ton, per hour . . .  . . .  . . .  0.34 , ,
Cost of running main engine only, per ton

per hour . ................................... . . .  0.91 , ,
Cost of running main engine and auxiliaries,

per ton per hour . . .  . . .  . . .  0.98 „
Total cost of discharging grain, per ton .. .  1.0 ,,

Since the above test was carried out, a
fuel oil of a cheaper grade, bought in
bulk at £3/10/- per, ton, has been used
and the total cost for both fuel and lubri-
cating oil has consequently been reduced
to 0.7d. per ton. An average figure for
last year was 40/- per day for the cost of
fuel and lubricating oil, or approximately
4/9 per 100 tons of grain discharged.

These results show a considerable saving
when compared with the outputs and
working costs of the steam-driven pneu-
matic grain elevators that are working in
the Port of London. These elevators
discharge an average output of grain of
from 80 to 90 tons per hour, and use about
5 tons of coal per day, which, at 26/- per
ton, amounts to a cost of about 19/- per
100 tons of grain discharged.

Other advantages claimed for the oil
engine-driven elevator are the saving on
engine-room staff and the quick starting.
Only one engineer and two greasers are
employed, as against one engineer, one
greaser and three firemen in the case of the
steam-driven elevators. The plant is
ready for service within two minutes of
the men coming on board.

Famous Trains—(continued from page 212)

been a sky-blue McIntosh or Pickersgill
4-4-0 ; to-day, as likely as not, we shall
find a Midland 3-cylinder 4-4-0 compound
backing on. Numbers of these engines
are now at work in Scotland, and to the
credit of the Scottish drivers be it said
that they are getting some of the best
work out of them that is seen on any part
of the L.M.S. system.

Here, too, the weary postal staff, who
have been working without intermission
from London throughout to Carlisle, re-
linquish their charge of the train and give
place to a bevy of Scottish sorters, who are
going to work the " Postal ” forward to
Glasgow and Aberdeen.

By this time we ought, by rights, to be
weary too, and the probability is that the
remainder of the journey will find us too
drowsy to take much notice of what is
going on. From Carlisle we head north-

hi this column the Editor replies to 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 will help the Editor if they will write
neatly in inA and on one side of the paper only.

D. Eyres (Wellington, N.Z.) — We got quite excited
over your letter telling us of earthquakes and floods.
Some people have all the fun ! When, however, you
wont on to suggest that the "Of," should tie in-
creased to 1,0()0 pages you upset us rather badly.
Since then we have not been able to sleep for trying
to work out how many articles would be required for
each issue, how many illustrations, ami how many
people we should require to prepare it all !

R. F. Hartnell (Queensland, Australia).— You are
quite right, England is a land of glorious scenery, and
of fascinating historical interest and we know vou
must have enjoyed your visit. You have our best
wishes for a safe and pleasant voyage home.

K. Stuart (Sheffield).—We cannot quite agree that
editors exist solely for the purpose of receiving com-
plaints, but we are always glad to receive criticisms,
especially in the case of readers who, as you say, feel
better after putting forward their little growl ! We
agree that the stamp articles recently have been on
the historical side, but after all, does not a good deal of
the fascination of stamp collecting lie in finding out
exactly what each stamp means ?

F. Kitchen (Netherfield).— We have received hundreds
of letters like yours expressing appreciation of the new
coloured Meccano. We were particularly interested
to hear that the boys in your village thought nothing
of Meccano until you let them build a model with
your set,  and that they immediately afterwards began
to worry their fathers to get them each a set for
Christmas !

Mr. F. E .  King (British Malaya).— It is very cheery
to hear that Meccano is establishing itself in your part
of the w’orld and that your friends speak so highly of
its reliability. We hope that your club to encourage
the hobby of model-building will be a success. If
you have any difficulty in obtaining Meccano parts
please let us know.

F. Arthur (Glasgow).—“ I've found great joy with
Meccano since Xmas and there's no doubt about i t .
Meccano is more than a toy.” You are quite right,
Frank. Even if we had any doubt about this our-
selves we should quickly be convinced by the hundreds
of letters expressing this opinion that we receive from
all over the world.

T. J .  Appaduray (Perak, F.M.S.)— Your continued
interest in the Guild and iti the Correspondence Club
is very encouraging. You have rather neglected us
lately but we hope you will write oftener in future.
This year the is going to be not only bigger
but better than ever. Many thanks for your good
wishes, which we sincerely reciprocate.

C. J. Longland (Tanganyika Territory).— We have
always been interested in lions at the Zoo, but lions
prowling about a t  night and eating people are quite
another matter I After reading your account we came
to the conclusion that England is not such a bad place
after all ! Your account of the thunderstorms you
have had is quite thrilling. Write again soon and tell
us more about your interesting country.

E. Rockingham-Shaw (Calcutta).—You appear Lo
have been experiencing a very busy time with an abcess
in your ear : riots and bloodshed amongst the Indians ;
men, animals, and birds dying from the heat and then
monsoons bursting on you I We hope that your
health is now restored and that tranquillity reigns
once more in Calcutta. We also trust that you have
now secured both a Leader and a room for your
Meccano Club.

E. Morgan (Gundagai, N.S.W.)—We wish wo had
space to deal with the many interesting things you
have written us about, Ernest—the floods in Gundagai,
your Boy Scout adventures, your successful Meccano
party, etc. We should like co hear more about your
factory and the machines you are making. We wish
yourself and your brother long years of Meccano fun.

G. A. Geach (Gateshead).—1* Why did the Germans
have an armistice ? Where are the Bugh and Fokker
aeroplanes made ? How many Handley- Page aero-
planes were ready to bomb Berlin at the end of the
war ? What is the best mechanical job for a boy now ?
In the Wee Bee I. is the “ I ” pronounced " eye ” or
” one ? ” Could you tell me how Rotor Ships work ? ”
What do vou do with all this information, George ?
Our Encyclopaedic Expert is doing his best for you
and will write you separately. Your three letters
were welcome and any others will be also.

= s

= Leading Dimensions of L.M.S. 4-cylinder =
= 4-6-0 Engines, “Claughton ” Type =

Cylinders (4), Diameter ............... 16  in.
= ,t Stroke 26 In,

Driving Wheels, Diameter ................ 6 ft. 9 in.
Heating Surface, Fire Tubes ................ 1,161 sq. ft. =

= „ „ Flue Tubes .............. 486 „
„ „ Firebox ................ 171 „ ■C
„ „ Superheater 414 „ =
w „ Total ................ 2,232 „ =

= Firegrate Area ............................ 30i „
Working Steam Pressure . . .  175 lb. per sq. in. =
Tractive Effort (at 85% wkg. press.) 24,445 lb. 2
Water Capacity of Tender . . .  3,000 gallons
Coal , ,  , ,  . . . 6 tons H

= Adhesion Weight of Engine ................ 59 „
=*Total Weight of Engine (in working =— order) ......................................... 771 „= Total Weight of Engine and Tender (full!116 ,t

ss
—Length of Engine and Tender (over =

Buffers) ............................ 63  ft. 5 in. —■-
.. ....... ...... tmiiii....p

wards into the mountains of the Scottish
Lowlands. Leaving at 3.3 a.m., we are
allowed only 44 mins, in which to cover the
39£ miles to Beattock, although much of
the distance is uphill at 1 in 200. The
stop at Beattock is compulsory, in order
that we may attach in rear one of the
banking engines kept there perpetually
in steam for the purpose of assisting
trains up the 10 miles at between 1 in 69
and 1 in 88 up to Summit, which is at no
less than 1,015 ft. above the sea.

After passing Beattock Summit all our
difficulties are at an end. We enter the
valley of the Clyde and follow it all the
way down to Glasgow, crossing the river
in all some six times. At Carstairs the
"Pos ta l”  is divided. Arriving there at
4.32 a.m., the Aberdeen portion leaves at
4.36, and then, calling at Stirling and
Perth only, reaches the “ Granite City ”
eight minutes before 8 a.m. The rear
portion is whisked away, with an engine
on the other end, to Edinburgh, and the
middle runs on down to Glasgow, coming to
rest in the Central Station, 401 J miles from
Euston, at 5.25 in the morning, in ample
time to allow of the delivery on some
Scottish breakfast table of the letter that
you posted in London the evening before,
after its adventurous journey on the
'* West Coast Postal.”
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A New “No. 2 Outfit”

Model-Building Competition
In this competition, which is the third of the new " Outfit ” series, we arc offering prizes for

the best models made entirely from a No. 2 Meccano Outfit. Models comprising parts that do
not appear in this Outfit will be disqualified. It is not necessary to use all the pails contained
in the Outfit. Those boys who possess larger sets need not abstain from competing, for their
entries are eligible providing only those parts which may be found in the  No. 2 Outfit arc used.

FOUR DIFFERENT SECTIONS
Prizes will be awarded for the models that the judges decide to be the best received, after due

consideration has been given to the originality of thought and constructive skill displayed in
every entry. Models possessing points of exceptional interest will be described in the Magazine
and if suitable they will also be included in forthcoming Instruction Manuals.

An interesting feature of the contest lies in the fact that all competitors will have at their
disposal an equal number of parts. Any type of model may be submitted provided that it is
the competitor’s own unaided work, both in design and construction.

Entries will be divided into the following sections :—Section A, for competitors over 16 years
of age. Section B, for competitors under 16 and over 12 years of age. Section C, for competitors
under 12 years of age. Section D, for competitors residing outside Great Britain.

LIST OF  PRIZES
Prizes will be  awarded for the three best entries FROM EACH SECTION as fallows :—-

FIRST PRIZE : Meccano products to the value of £3~3s.
SECOND PRIZE : Meccano products to the value of £2-2s.
THIRD PRIZE: Meccano products to the value of £l-ls .
Six PRIZES, each consisting of Meccano products to the value of 10/6.

Closing date for Sections A, B, and C : 30th April. Section D : 31st August, 1927.
We append a list of parts contained in the latest No. 2 Outfit, for the reference of competitors.

Contents of No. 2 Meccano Outfit
10 of No. 1 4 of No. 11 2 of No. 18* 1 of No. 34 I of No. 44
14 2 12 „ „ 12 1 „ 19 12 „ H 35 1 n » 45
2 n n 3 2 „ „ 12* 4 „ 'Irl' 20 1 » 36 8 .,, « 48*

12 „ 5 2 ,, ,, 15 4 n w 22 49 „ n 37 1 ,» ». 52
2 „ „ 6* 15* 2 „ 22* 6 ,, •f 37* 2 „ „ 54
4 „ „ 8 4 „ „ 16 1 H 23 12 „ 38 I |t 56
8 n „ 10 2 ,, „ 17 1 ,, * 24

2 of N
2 ,,

o. 126*
40 57

2 of No. 62

~ ,, „
6 „ „ 111C
I „ ,. 115
4 „ .. 125

INSTRUCTIONS
which the model is entered. Envelopes should' be~addressed
“ No. 2 ” Competition, Meccano Ltd., Binns Road, Liverpool.

Actual models should not be sent. A clear photograph
or drawing is all that is necessary. Photographs or drawings
of unsuccessful entries will be returned if a stamped addressed
envelope of the necessary size is enclosed with the entry.
It should be noted, however, that photographs of prize-
winning; models become the property of Meccano Limited.

IMPORTANT
Readers should send in clear photographs or good drawings

of their models, together with any explanations that may be
necessary, although the latter should be made as brief as
possible.

The following instructions must be followed closely
The competitor’s name and address must appear on the back
of each photograph or sheet of paper used, together with his
age, name of the competition (No. 2) and the Section in
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3 MECCANO E

STANDARD MECHANISMS
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Section XIIL Miscellaneous Appliances —(continued)
Below we conclude the series of articles that have appeared under the title of " Meccano Standard Mechanisms.** These Meccano
movements have been termed “ Standard Mechanisms "for the reason that they may be adapted with advantage to numerous Meccano
models—in most cases without any alteration, but in  some few instances with slight alterations to the standard movement. The
whole series now may be obtained i n  book form (Post free 1/1  id. ,  Overseas I /7  Id.) We  recommend those readers who have
shown so much interest in  the articles to keep a copy of the “ Standard Mechanisms ** Manual close at hand when model-building.

for it forms a reference book that all keen Meccano boys will appreciate.

A CRANKSHAFT having a stroke of 1* is included
in the Meccano system under part No. 134 (see
Suggestion No. 78, page 253 of this issue), but

obviously this accessory is not suitable for the larger
models of reciprocating engines or similar mechanisms.
It would be extremely difficult, even if
desirable, to introduce a standardised

S.M. 275—Crosshead
The construction of a crosshead calls for much care,

for a considerable amount of friction will be set up
between the various sliding surfaces
unless all the elements are properly
placed in their relative positions.

unit to serve as a crankshaft in
all Meccano models that require such
a part. On the other hand it is quite
a simple matter to build up a crank-
shaft to any specified design from
existing parts. A typical Meccano
crankshaft, complete with balanced
cranks, eccentric, etc., is shown in
S.M. 274, and this detail should serve
to indicate the manner in which
certain parts can be used to the best
advantage in order to construct a
strong and smoot lily working model
of a reciprocating engine.
S.M. 274—Built-up Crankshaft

The end bearing for the crankshaft
1 is formed by a Trunnion 2, Collars 3
being secured to the shaft on either
side of the bearing. Similar bearings
are provided at the centre of the

Special attention should be paid to
mounting the connecting rod in
correct line with the piston.

The crosshead shown in S.M. 275
is composed of a short Rod 6 loosely
mounted in Eye Pieces 4 and held in
place by Collars 7. A Fork Piece 5,
mounted on the end of the piston
rod 1, engages the transverse Rod 6,
whilst on the latter is secured a
Coupling 8 carrying the connecting
rod 2. Washers should be placed on
either side of the Coupling 8 to retain
it in the correct position in the centre
of the Fork Piece.

The Eye Pieces 4 engage the slide-
bars 3 (3|"  Strips) mounted in position
in the base of the engine. The
siide-bars, piston, and connecting-rod
bearings should be oiled occasion-
ally to ensure smooth running.

crankshaft and at its opposite end.
The crank arms are built up from Cranks 5 and 5a

bolted to opposite sides of two 2 | "  Triangular Plates 4,
which form a balance weight. The crank-pin 8 is
secured in the bosses of the inner Cranks 5a, and carries
the Coupling 9 secured to the
connecting rod 6. A Handrail
Support 10 screws into the
Coupling 9, but is spaced by
Washers 11 in order that its
shank shall not grip the crank-
pin. The Handrail Support is
removed to  admit oil through
the Coupling to the crank-pin
when lubricating the model.

The Eccentric 7 operates the
valve mechanism, its arm being
extended by a Strip 12, while
the Sprocket Chain 13 rotates
the engine governor as  can be
seen on reference to Standard

Readers are probably aware that the oscillating-
cylinder principle is applied to small steam engines,

pumps, etc., to obviate the use
of sliding valves. As the cylinder
turns upon its pivot, it auto-
matically uncovers first the inlet
port in the steam chest and then
the exhaust port. This arrange-
ment also dispenses with con-
necting rods and cross heads, for
the piston rod is attached direct
to the crank pin. S.M. 276
shows ho w two oscillating cylin-
ders may be connected to  a single
crank.

The cylinders 1 and 2 are
pivoted at their centres by means
of bolts and lock-nuts 10 (see
S.M. 263) and the piston rods 6

Mechanism 87. and 9 are journalled on the crank

S.M. 274

S.M. 276— Oscillating Cylinders
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S.M. 276

pin 5. The latter is secured in
the end of a Coupling 4 mounted
on the crankshaft 3. The piston
rod 6 is pivoted to the crank pin
by means of the Fork Piece 7,
while the piston 9 carries a
Coupling 8, through the trans-
verse hole of wrhich the crank
pin is journalled. Washers should
be placed between the Coupling
8 and the sides of the Fork Pieces.
S.M. 277—Walschaerts* Valve
Gear

S.M. 277 illustrates an in-
teresting model of Walschaerts’
valve gear and also shows a
typical Meccano connecting rod
gear which is applicable to most
types of locomotives.

The crosshead 1 is composed of
a Coupling mounted between Eye Pieces engaging slide
bars 2. A Strip Coupling mounted on the end of the
piston rod 3 carries the connecting rod 4 pivoted to the
crank pin in the centre driving wheel 5. The coupling
rod 6 is also journalled on this crank pin and on the crank
pins of the leading and trailing driving wheels, thus
impar t i ng  t he
mot ion  of t he
piston over the
three wheels.

The crank pins
consist of short
Rods  pas sed
through the driv-
ing wheels and
secured in Cranks
bolted to their
inner sides. A
Crank 7 rigidly
secured to the pin
of the centre
driving wheel 5
pivotally carries
the return crank
rod 8, and the
latter is pivoted to
the outer end of a
short Slotted Strip forming the base of the link 9, which
is constructed from 2 |"  Curved Strips (No. 90). The
link rocks about a pivot 10 and pushes to and fro the
radius rod 11, which is pivoted to the upper hole of the
combining lever 12. This lever 12 is journalled on a
short Rod secured in a Coupling 13 mounted on the end of
the piston valve rod sliding in the valve chest 13a, and is
connected pivotally to a guiding link 14. The latter is
pivoted to a Crank 15 secured to  a short Rod mounted in
the Strip Coupling on the end of the piston rod.
How a Locomotive is Reversed

It will now be seen that as the
wheel 5 rotates, the combining
lever 12, operated by the radius
rod 11 and guiding fink 14, imparts
a sliding movement to the val ve rod
13. The radius rod 11 is pivoted
at 16 by means of bolt and lock-
nuts to an Eye Piece, representing
the link block, sliding on the strip

opposite direction. The alteration to  the throw of
the radius rod also enables the driver to vary the amount
of steam which is supplied to the cylinder for each
stroke of the piston, for the inlet valve is held open
for a short or long period according to the extent of
the *' throw ” of the radius rod. This variation of

the steam supply
is knowm as the
" cut-off/’
S.M. 278—Auto-
matic Brake or
Reverse Device

This s imp le
apparatus may be
employed to oper-
ate automatically
a brake or rever-
s ing  gea r  i n
Meccano models
that are required

S.M. 277 to travel upon
rails. A Rod 1,

passed through the rails 2, carries a Crank 3 and
Coupling 4. The latter engages with a small projecting
lever arranged beneath the model, and thereby operates
the reversing or brake mechanisms. The web of the
Crank carries a nut, bolt and Washer 5 as additional
weight .

The apparatus is designed to affect only models
travelling in the direction of the arrow shown in the
illustration. A model moving in the contrary direction
strikes the Coupling 4 on the opposite side and the
Coupling, falling into a horizontal position, allows the
model to pass unaffected and is then returned to its
former position by the weighted Crank 3. If a lever of
this type is mounted at either end of a single length of

track, a Meccano model or Hornby
Loco may be allowed to travel
to and fro without outside super-
vision or aid, or fear of its over-
reaching the ends of the track.
The Cranks, or balance arms
of the two levers should be
set in opposite positions, of course.

We hope to describe in a future
issue an entirely revised model of
the Meccano Chassis.

9a of the link 9. The link block
is connected to a lever in the cab,
so that the driver may move it to
any position in the link that he
may desire. This connection is
not showm in the illustration, but
Meccano boys should find no
difficulty in devising a suitable
control movement.

By moving the block 16 towards
the pivot 10, the throw of the
radius rod 11 is diminished, until
it reaches its minimum when the
block 16 is at the centre of the
link 9. Further movement of the
block to any point above the
pivot 10 reverses the direction of
the valve rod 13, and consequently
reverses the order in which the
cylinder valves open, so causing
the locomotive to run in an
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About Ball Bearings
An Interes t ing  Visi t  to  the Hoffman Factory

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

THERE is no doubt that the introduction of ac-
curately made ” Ball Bearings ” has rendered
possible many engineering accomplishments,

which without them
would have, even to-day,
remained impossible.

Roller bearings have
their set place in
mechanical designs, but
they are of much more
limited application than
the ball bearing we
know so well.

Thirty years ago, hard
steel balls were running
in cone bearings in the
best bicycles. This was
one of the wide fields
of application, although
at that time it was
quite exceptional to find
them in other mechani-
cal work. To-day, they
are embodied in almost
everything that is built
to a high standard. We
arc able to give some
account of the actual
process of manufacture,
Manufacturing Co. Ltd.,

The next process is
grinding, the machines
being horizontal, simi-
lar to a lathe head
stock with a large face
plate, in which are a
number of grooves. The
balls are fed to the
grooves down a chute
with the necessary lubri-
cant and the whole pro-
cess is automatic. The
small ball on the left
hand side is in
rough ground state.

The glass tube hang-
ing in front of the
black square, contains
about one dozen balls
1/32" dia., which is the
smallest size made.
These are naturally of
limited application and
it is a remarkable fact
that they actually cost

more to produce than their weight in gold !
The largest size of ball made- is somewhere between

its

carried out by The Hoffman
from whom the following

as

interesting particulars
have been obtained.

In the first place,
let us take the manu-
facture of the balls.
All sizes up  to f" are
produced cold in
machines that receive
the end of a coil of
soft steel, cut off a
slug and jump this
up between dies. The
balls subsequently roll
down a chute at the
rate of 150 to 200 per
minute.

The accompanying
illustration shows on
the right hand side a
small ball in the state
in which it comes from
the machine in question.

Balls of t" diameter
and upwards are forged
hot. In this process,
the material is cut off into lengths as shown on the
extreme right of the illustration. These lengths are

four and five inches
diameter, and is used
for heavy gun mount-
ings. But whatever the
size, the process of fine
grinding, polishing and,
finally, finish polishing,
is very much the same,
and of course some-
where in between these
operations comes the
process of hardening.

All the balls are
made to 1 /10,000th
part of an inch limit
and though it is not
necessary to measure
each separate ball, every
ball is subject to a
most critical and final
examination.

The manufacture of
the ball races is ac-
complished in capstan
lathes, the outer and

| inner races being cut from 'a solid bar and each stage
| of the manufacture has to pass through a rigid examina-

A portion of the shop where ball races are inspected

heated to a bright red heat in a small furnace, and
forged round between cup shaped dies, until a ball
is formed as shown on the extreme left.
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by the interesting machines shown in the upper
illustration on this page.

The rivets that fasten the two sides of the cage to-
gether, having been placed in their respective holes,
are subject to an electric current. This is sufficient
to heat them until the ends can be closed by the small

snaps already in posi-
tion. The bow shaped
conductors which carry
the electric current for
this purpose, are clearly
shown in the photo-
graph.

Where the maximum
number of balls is re-
quired in a bearing,
a small notch is cut
in one side of both
the inner and outer
races and additional
ba l l s  a r e  i n se r t ed
through these notches.
The process of fitting
the brass cage is, of
course, similar.

The lower block on
this page illustrates a
show case filled with
a wonderful assortment

tion before passing on to another department. The
lower illustration on the previous page, shows a portion
of the shop where the races are made.

The measuring instruments employed for attain-
ing the microscopic degree of accuracy necessary for
a thoroughly satisfactory bearing are most ingenious.
In one of them the
infinitesimal degrees
above and below
1/10,OOOth of an inch
are shown on a large
open scale. In another
instrument, a column
of pink liquid runs up
a tube in the same
way as the mercury
ascends in a thermome-
ter, and the tiny
fractions of an inch
are read with all the
ease that one would
ascertain the tem-
perature.

The ring races are
of course hardened and
dealt with by grind-
ing in the finishing
operations in the same
manner as the balls.

of all sorts and sizes
of balls, ball races,

and practically everything to do with ball bearings.
Almost the whole area of the Hoffmann Manufac-

turing Co.'s fine works is one storey high, substantial
brick buildings with toplight. In a tour of the works,
it is only just possible to visualise the intricate system
of check, counter check and inter-departmental or-
ganization that is necessary to  produce an output

of such magnitude com-

upon a series of suitable machines, until at last hundreds
of inner and outer races and great basketsful of balls
finally reach the Assembly Department.

One of the most emphatic questions asked by every-
body is ° How do they get the balls in ? ” To do
this, the outer ring is laid flat on a table, the inner
ring placed inside and drawn out of centre until it
touches the inner sur-
face of the outer ring.
This leaves a wide space
in which several balls
can be dropped. The
balls are then worked
round at either side
of the centre ring, tend-
ing to force it more
and more into the cen tre.
At last, although the
race is not full of balls,
only one more can be
got in betwixt the inner
and the outer ring,
before the centre ring
is forced so much into
the centre that the
balls cannot be intro-
duced between them.
On counting up the
number of balls thus
introduced, it will be
found that the balls,
touching one another,
will reach exactly half round the circumference of
the race, with one ball more.

It remains now to fix the brass cage, and in doing
so the balls are naturally spaced equally distant round
the circumference of the race. The cages are intro-
duced from each side of the bearing, and riveted together

posed of so many parts.
The large number of

operatives work under
excellent conditions,
and an atmosphere of
smooth, orderly indus-
try reigns in each de-
partment —until the
lunch bell rings a t  J 2.0.
Our unfortunate repre-
sentative, clutching his
precious camera in both
arms, was then com-
pletely submerged by a
mass of girls charging
down the corridor!

In conclusion, it may
be added that ball bear-
ings were introduced
in  t he  f i r s t  p l ace
with a view to  diminish-
ing as far as  possible loss
of power through fric-
tion. The principle upon

which ball bearings are based, namely, the substitution
of rolling for sliding contact, is of immense antiquity.

This article is reprinted by permission of the Editor
of “The  Bombshell” the house-organ of Thos. Firth and
Sons Ltd., Sheffield, who have also kindly loaned us the
blocks to illustrate it .

A display case of ball bearings and ball races

The inner and outer
races are dealt with

Some of the electric machines that rivet ball cages
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A Motor Car that Runs Sideways
Vollor P. Williams, a Baltimore engineer,

has invented an auxiliary gear by the use
of which a motor car may be moved bodily
sideways. Four small, solid-tyred wheels
are carried on extra axles below the chassis
of the car, and are usually hidden by the
main wheels. By moving a lever a worm
gear is set in motion that causes the extra
wheels to descend until they touch the
ground, and a continuation of the move-
ment forces the car upwards until the
whole weight of the car is borne by them.
Movement of a second lever connects
the engine to these small wheels, and as
they are at right angles to the ordinary
ones the car is moved sideways.

Advantages gained by the use of this
system are many ; chiefly, easier parking
of cars in restricted spaces, and elimina-
tion of jacks when punctures are to be
repaired.

♦ * * ♦
A Bullet-Proof Petrol Tank

When an aeroplane crashes, there is
always a great risk of fire arising from the
spread of petrol if the tank bursts, and as
this almost always results in an explosion,
rescue is rendered practically impossible.
To avoid this a tank that is proof against
crashes and bullets has been invented.

The invention takes the form of a gela-
tinous material that can be melted and
cast round any form of petrol tank. The
latter is first coated with a layer of adhesive
varnish. The material is applied in a
layer half-an-inch thick, and adds some-
what to the weight of the tank. This is a
disadvantage, but the increased safety
more than compensates for this. At-
tempts to make a tank so coated leak by
firing revolver bullets into it failed, as did
other efforts in which it was thrown vio-
lently down on a stone floor, and in each
case the external application of a flame
after this violent treatment did not produce
a fire.

♦ * * *
A Fruit Testing Instrument

The usual way of testing the ripeness
of fruit is to press the latter between the
finger and thumb. This method not only
spoils the fruit by bruising it but is un-
certain in action.

Recently a new instrument was patented
for testing the ripeness of skin-fruits
mechanically. In this machine a small
piston is pressed into the fruit, the pressure
required to break the skin being recorded
on a scale. After a few- trials, the ripeness
of the fruit can be accurately estimated
from the recorded pressure. This instru-
ment is now in use on several large fruit
farms.

More Agony at the Dentist's
In order that the testing of our dental

nerves shall be an accurate mechanical
operation, another instrument of torture
has been placed at the disposal of the
dentist.

A glass rod extends from a holder and
has exposed electrical conductors at its
lower end. The operator places this rod
against the tooth to be tested and turns
on the current by means of a small finger
switch on the holder. By noticing the
reaction of the patient, the dentist can
estimate the vitality of the nerve. Coils
of varying resistance are included in the
holder and connected to various switch-
contacts so that a current appropriate
to the age and health of the patient can
be used.

* ♦ ♦ ♦
Time Saving Alarm

Hamilton, Lanarkshire, has the dis-
tinction of having the first loud-speaker
fire alarm installed in Scotland.

When the alarm is given by breaking
the glass, the door of the fire alarm box
flies open and direct telephone communica-
tion with the fire station is set up auto-
matically. The fireman on duty at the
station can then speak through the
amplifier at his end, and his voice will be
heard 12 or 14 feet from the box in the
street. Through an aperture in the box
the person giving the alarm will be able
to speak to the station and describe the
position of the fire, its nature and size,
so that proper equipment can be brought
and time saved.

* * * *
New Wall Plug

A new type of wall plug that appears to
possess certain definite advantages over
the familiar wood fibre plug, has recently
been placed on the market. It consists of
a thin strip of metal rolled in cylindrical
form and requires only an ordinary triangu-
lar pointed punch to drive it securely into
the hole prepared for it in the wall. A
lip-like overlap extends for two-thirds of
the length of the plug and merges into a
tube-like section at one end. This lip
ensures a tight fit when the plug is inserted
in the hole and, further, prevents the plug
from rotating when a screw is inserted.
The first turn of the screw expands the
tube-like end and drives the plug into a
position that in reality makes it into a
metal lining for the hole.

The firmest hold obtained with this type
of plug—it is known as the “ Metlex "—
is that provided by an ordinary wood
screw which cuts a well defined thread
inside the plug and can be removed and
replaced without impairing the efficiency
of the combination.

Traffic Control Lamp
A new wrist lamp for the use of police-

men on night point duty has been intro-
duced. An ordinary bulb, contained in a
casing something like a large watch is
secured to the wrist of the officer's signal-
ling arm, and is supplied with current by a
small pocket battery. Included in the
case is a quantity of mercury or quick
silver, so placed that its movement closes
the battery circuit when the policeman
raises his arm. Thus the light is switched
on and oil automatically as the policeman
gives the necessary traffic signals.

* * ♦ ♦
Electric Typewriter

A typewriter operated by a small motor"
is a most interesting departure from
ordinary principles. By means of care-
fully adjusted driving gear, the slightest
depression of a letter key of this typewriter
causes the motor to come into operation
and to conclude the work of typing that
particular letter.

The use of this invention will make
typing much easier. The average machine
requires a tapping pressure of about
10 ozs., the key being depressed through a
distance of about ; but the finger
pressure required with the new machine is
only Joz., the depression being only.
Further, all movements of the carriage are
effected by merely touching a bar, the
physical effort of shifting the carriage
being practically done away with.

Perhaps the most ingenious feature of
the machine, however, is the provision of
a pressure-regulating device, whereby all
the characters are printed on the paper
with a uniform pressure. This pressure
can be varied by means of the regulator
when copies of the original are required,
as many as twenty carbon copies being
possible with the maximum pressure.

* * * *
Motor Driven Wings

Many attempts have been made to
imitate the flight of birds, the best known
of these being that of Lilienthal at the
end of the nineteenth century. His
flight could be better described as a glide,
and it was while experimenting on these
lines that he lost his life.

The advent of small but powerful petrol
motors has led an Austrian inventor to
the production of a remarkable apparatus
for this purpose. The motor is contained
in a case strapped to the back of the flier,
and actuates two whirling helical screws
that give a lifting movement. In addition
it is geared to produce movements of two
large fabric wings in imitation of those of
the wings of a bird. The inventor has
succeeded in making short flights at a
height of 150 feet with his novel machine.
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A Fuel-Saving Kettle Sponge Rubber Making Speech Visible
One of the most profitable fields to which

inventors have turned their attention in
recent years has been that of domestic
appliances, and one of the most interesting
recent inventions of this type is a fiat
sided kettle, intended for use with the
double type of saucepan that is rapidly
becoming popular. The double sauce-
pan is semi-cylindrical in shape, so that
when two are placed together they have
a form similar to  the old-
fashioned cylindrical sauce-
pan, but with the advantage
that the two compartments
will cook different articles
over the same circular gas
ring. The new kettle is de-
signed so that it may be
placed between the two
halves of the detachable
saucepan and thus the three
utensils can be placed over
one ring.

This ingeniously shaped
kettle is known as the
" Bolton M kettle and is
fitted with a patent lid that
will not fall off, no matter
to what extent the kettle
is tilted. On the other hand
the lid requires no special
adjustment and comes away
quite easily when lifted.

* * ♦
Aerial Photography, at

35,000 ft.
A camera recently de-

signed by the Kodak Com-
pany for use by the Ameri-
can Army Air Service should
achieve records in the way
of effective long distance
photography. The camera
can take photographs that will clearly
record detail at an altitude of 35,000 ft.
or nearly seven miles 1 Special sensitized
film and a special light filter will be em-
ployed. The film will be wound on spools
each of which will provide material for 100
exposures, each exposure being upon a
strip of film nine inches square. Some
idea of the size of the camera will be
gained when it is stated that the lens
mount is nine inches in diameter !

* * ♦ *
Electricity from the Wind

A novel and effective windmill dynamo
combination that should prove of con-
siderable value to residents in small houses
situated at a distance from ordinary
electricity supply mains has recently been
produced in France.

The device consists of a wind rotor,
working on the turbine principle, and
rotating about a vertical axis. The rotor
is housed in an outer casing that functions
entirely independently from the axle of
the turbine and is equipped with a direc-
tional vane that swings the casing always
to face into the wind.

In a steady breeze of about six m.p.h,
current begins to flow* into the storage
batteries. In a wind of average strength
the output varies between 3 and 14 watts,
and in strong winds is alxmt 18 watts.
The actual output is regulated by three
spring vanes. Two are placed in the
mouth of the casing and regulate the
speed in heavy winds, while the third
acts as a brake on the turbine when the
wind velocity exceeds a certain pitch.

The fact that the stressing in speech
of any vowel calls for an increased mus-
cular effort of the jaw, the movement of
which actually can be made to reproduce
the spoken word in a written form, is the
basis of an invention by a Professor of
University College, London.

The invention consists of an instrument
that records on a photographic film a
graphic curve reproducing exactly the

sound and jaw movements,
from which it is possible
to read the actual spoken
words. The system of re-
cording consists of placing
the subject of the tests
in a darkened room and
attaching a pin-light to
his jaw. The film is then
set in motion and the
movements of the light
are recorded on it.

The instrument will prove
of use in all cases where
proof of coherent speech is
required. For example, a
drunken man when ar-
rested is usually required
by the police to repeat
certain words that are cal-
culated to prove a stumbling
block to anyone whose
speech is thickened by un-
due indulgence. Hitherto
the evidence of the police
officer as to the result of
such a test has had to be
accepted uncorroborated,
but the new form of speech
record will present a clear,
incontrovertible report. If
the words are spoken clearly
the rise and fall of the
sounds will be clearly de-

fined ; whereas if the speech is incoherent
the graph will show blurs for consonants
and only siightly-defined dips for vowels.

Old Inventions Re-discovered
In the "M.M.” for May last, the Editor

referred to the invention of flexible glass,
and narrated the sad fate of a Roman
inventor of a similar material 2,000 years
ago. But it seems that even the Roman
was not the original inventor, who must
have lived more than 5,000 years ago.
The authority for this statement is a
record of an early Arab explorer of the
tomb of Cheops, builder of pyramids. The
explorer was El Mamoum, son of Haroun-
al-Raschid, of '‘Arabian Nights’* fame,
who found in the tomb glass that could
be bent and not broken.

As if this were not enough, he also
found weapons that did not rust, so that
the Sheffield discovery of stainless steel
appears to have been forestalled I

No More Double Exposures
Amateur photographers will be par-

ticularly interested in the announcement
that a “ fool-proof " camera designed to
prevent a second exposure upon an already
exposed piece of film has recently been
patented by Mr. M. E. L. Christensen, a
Norwegian inventor. The camera in-
corporates a seli-locking device that
operates automatically after each ex-
posure and prevents the shutter from
again being used until the completion of
the action of winding a fresh strip of film
into place.

Curious Ideas of Inventors of the Past

Plans for many ingenious devices are filed away in the records at the Patent Office.
Our illustration shows an idea, conceived in 1888, for an elaborate awning to shade
carriage horses from the sun I The device was to be supported by the shafts and
the small drawing in the top left corner Indicates how the awning was to be folded

back, so as to be out of the way on sunless days

The use of sponge-rubber as a stuffing for
mattresses and cushions in place of the
spring and customary hair or wool has
been the subject of experiment by Hampton
& Sons Ltd., of London, during the past two
years. The cushions and mattresses are
built up of strips and sheets of pure rubber,
which are placed inside the usual type of
cover. Several air vents are provided in
the cover, but otherwise the appearance

of the rubber product is precisely similar
to that of other cushions and mattresses.

The sponge rubber provides a material
of superlative resiliency and after being
subjected to  local pressure for considerable
periods, the parts compressed resume their
previous level. Another important' virtue
is that sponge rubber is vermin-proof, for
vermin dislike rubber and avoid it most
carefully. ♦ * * *

A Permanent Paint
A Swiss scientist has produced a new

paint for use on iron structures, and claims
that the new pigment will afford a per-
manent and completely rustproof pro-
tection for metal.

The paint is produced by melting lead
in an electric furnace and blowing through
it air and certain gases. In this way is
formed a dross consisting of a mixture of
very fine particles of lead and yellow lead
oxide. When powdered and mixed with
specially prepared linseed oil, the mixture
is ready for application as paint, and it
has been found that actually large numbers
of the small lead particles leave the pig-
ment and penetrate the surface of the
iron object that has been painted. Pro-
longed exposure to  severe weather is stated
to have had absolutely no effect on articles
so painted.

♦ * * *
A synthetic form of resin that possesses

many of the characteristics of glass has
been produced by Dr. Pollak of Jena.
The resin is hardwearing, transparent and
being unsplinterable would appear to fill
the want for a glass of this type.
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(75)—Epicyclic Gear Clutch
(C. Potter, Streatham, S.W.16)

of the Pulley 7 and Contrate Wheel 8 are removed so that both
wheels are free to turn independently of the Rod 2. They are
secured together, however, by means of two Bolts, each of
which is equipped with three nuts, one immediately behind the
Pulley 7 and one on each side of the Contrate Wheel 8 .

The unit 7 and 8 is so placed upon the Rod that the teeth of
the Contrate Wheel 8 are in constant engagement with the
Pinions 4. The movement of the Wheel 7 is controlled by a friction

brake consisting of a
length of cord, one end
of which is tied to an
Angle Bracket 9 in the
base of the model and
the other end to a
Threaded Boss 10 mount-
ed on a Threaded Rod
journalled in a conveni-
ent position near the
wheel 7. This Rod
carries a hand wheel 11
and is prevented from
moving longitudinally in
its bearings by a pair
of Collars with set-
screws. I t  wall be seen
that this brake resembles
Standard Mechanism No.
86 {Strap and Screw
Brake).

If the brake is in the
" off " position that is
with cord slack, the
unit 7 and 8 is quite
free to revolve about
the Rod 2. Hence if
power is applied to the

Contrate Wheel 3 the Pinions 4 commence to turn upon their axles,
driving the Contrate Wheel 8 in an opposite direction, and no
movement is imparted to the Rod 2.

Suppose that the hand wheel 11 is rotated in a clockwise direc-
tion, so gradually applying a braking effect on the Pulley 7. The
Contrate Wheel 8 now becomes increasingly difficult to turn,
and the Pinions 4 commence to climb round its teeth, thereby
rotating the Coupling 5 and the Rod 2.

It  will be seen from the above that by means of this clutch the
power can be applied to the load very smoothly and without shock,
for the Rod 2 commences to rotate immediately the resistance on
the Pulley 7 becomes greater than the load (that is the resistance
on Rod 2). The speed of the latter Rod increases in proportion
to the increase in the resistance on Pulley 7 and the maximum
speed is reached when the movement of the Pulley ceases altogether.
It  should be noted that the arrangement of the gearing is similar
to that described under Suggestion No. 70 (Epicyclic Transmission
Gear) and a ratio of one in two is obtained when the unit 7 and 8
is immovable—that is, the Rod 2 rotates only once in every two
revolutions of Rod 1.

The type of brake used may vary, of course, according to the
requirements of the particular model in which the device is in-
corporated, but the screw*-operated brake is the best in nearly all
cases, for i t  permits of the gradual application of the retarding
effect.

When the clutch is "ou t "  0» next page, column 3)

AN efficient clutch movement that will permit the driving
power to be applied gradually to the load, or resistance
that is to be overcome, should form a valuable addition

to a large number of Meccano models.
During the past few months we have received very many

suggestions for frictional clutches with which this result may be
obtained, and we intend to deal with one or two in a special article
in the near future. The majority of the suggestions depend for
their action, however,
upon the friction created
between two revolving
surfaces, one of which
may be pressed against
the other with varying
force, and in order to
secure the best possible
results from such a de-
vice one of the frictional
surfaces should be of
some special material,
such as  rubber or leather,
as  in actual practice. On
the other hand there is
another form of clutch
that employs spur gear-
ing with which to obtain
the required results. This
is known as an epicyclic
or " planetary " gear
clutch, and C. Potter’s
model, which is here
illustrated shows that
it  can be reproduced
perfectly with standard
Meccano parts. pig. 75

As a rule, ordinary
straight-toothed gear wheels are used in actual practice. This
means that the Contrate Wheel 3 of the Meccano model would
be replaced by a gear wheel and the axles of the Pinions 4 would
be parallel to the shafts 1 and 2 instead of at  right-angles to them.
But this would necessitate the use of an internally-toothed gear
wheel of sufficient diameter to completely encircle the gear wheel
3 and its pinions, the outer teeth of which it would engage. It is
to obviate the necessity of such a part that the second Contrate
Wheel 8 has been introduced. Incidentally, this explanation
should make the description ” planetary *' more obvious, for the
movement of the pinions round the gear wheel is similar to the
“ Sun and Planet Motion ” described in the May (1926) Sug-
gestions Section.

Construction of the Model
Two Rods 1 and 2 are mounted in direct line with one another

in any suitable bearings. The Rod 1 is the primary, or driving
shaft and Rod 2 is the secondary, or driven shaft. The former is
gripped by the set-screw of a 1 A" Contrate Wheel 3, the teeth of
which engage with I"  Pinions 4 mounted on 1* Axle Rods secured
in the ends of a Coupling 5. The grub screws having been removed,
the Pinions are free to revolve on their axles, but they are held
in place by the Collars 6.

The Rod 2 passes through the bosses of a I I "  Pulley Wheel 7
and the second 1 A* Contrate Wheel 8, and its inner end is secured
in the centre transverse hole of the Coupling 5. The set-screws
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(78)—Connecting Rod End
Bearing

(76)—Meccano Bicycle Brake
(L. P, Storey, Clifton, Bristol)

plate 3, the Strips 9 move in a direction
away from the rear wheel, thereby applying
the brake blocks to the rim. The mechan-
ism shown in the drawing is duplicated on
the other side of the bicycle. Our con-
tributor covered the various parts of the
brake with insulating tape to prevent rust.

A very powerful spring is necessary at
11 and the Meccano Spring (Part No/ 43)
is therefore unsuitable. The spring used
in L. Storey's apparatus cost 8d., and no
doubt a similar one may be obtained from

We continue to receive from time to
time examples of the numerous practical
purposes to  which Meccano may be adapted.
One of the latest to be brought to our
notice consists of an  ingenious foot brake
fitted by  L. P.  Storey to  his Raleigh bicycle.

The designer describes this as " a
gradual brake, to be used in coasting
down long hills, when the
continued pressure of the 3
hand brakes tires the
hands.’* We hope it  is not
necessary to warn any
reader who decides to fit
a similar device to his
bicycle that very great care
should be taken in securing
the various parts, and all
nuts and bolts must be
screwed very rigidly in
position. y

The lever 1 (Fig. 76) is
in duplicate and in order to
obtain increased rigidity is
made up of six 5|* Strips.,
three Strips being placed
together on each side of the
bicycle frame bar and pivot-
ed by bolt and lock-nuts
(see Standard Mechanism
No. 262) to a Strip 2
clamped round the bar. A
2 |*x2J*  Flat Plate 3 is
bolted to a H*  Double
Angle Strip and is kept in
place by two 1 J* Strips 4.
This serves as the operating

We have received a number of queries
from readers regarding the construction
of a connecting rod for use in conjunction
with the Meccano Crankshaft (Part No.
134) . These queries appear to  be prompted
by the fact that the angles of the Crank-
shaft are too sharp to allow Couplings and
similar parts to be placed in the centre

of the crank. Fig. 78
shows a simple and realis-
tic * r big-end ” bearing, how-
ever, which should solve
our readers difficulties in
this connection.

I t  will be seen that the
bearing consists of two IV
Strips mounted on the
crank and bolted to a
Coupling 1 secured to the
end of the connecting rod
2, The Strips are held in
place by a i" Bolt 3 passing
completely through the end
of the Coupling, and by a
pair of set-screws 4, which
serve also to grip the con-
necting rod in the Coupling.
The position of the con-
necting rod in the centre
of the crank is maintained
by a Spring Clip 5 mounted
between two Washers.

A similar device sug-
gested by J . J ackson of
Thornton, Blackpool, makes
use of two 1" Triangular
Plates in place of 1 V

pedal and a x I* Double
Angle Strip 5 bolted to the plate forms the

Strips. The Plates are
on each side of a Couplingbolted one

heel-rest. 2 J* Strips 6 are bolted to each
set of 5V Strips I, and are kept in place by
two Strips.

A fourfold 2 J* Strip 7 (i.e., four 2J*
Strips placed together) is bolted to the
Raleigh brake clip 8 on each side of the
bicycle frame, and is connected to Strips

that carries in its centre transverse hole
a Pivot Bolt, the end of which is inserted
in the end of an ordinary Coupling (Part
No. 63) or a Strip Coupling (63b), so that
either an Axle Rod or a Strip can be used
as the connecting rod.

Fig, 76

any cycle or hardware dealer. The brake
blocks may be purchased for a few pence
each. If it is required at any time to
strengthen the spring 11, the position of
the clamp 13 on the bar may be raised.

Parts required :
14 of No. 2 1 of No. 48A
10 , .  „ 5

4 „ „ 6A
25 „ „ 37
5 „ „ 37A
3 ., „ 48

1 ,. „ 72
2 Brake Blocks
1 Strong Spring
Small piece of

Copper Wire

(77)—Friction Grip Tongs
(P. Harrad, Prestwich, Manchester)

In the July 1926 we described
a Meccano friction grip, or lever grip tongs,
of the type used in block-setting cranes.
We have now received a suggestion for a
similar device that is both simple in design
and efficient in operation. The apparatus
is illustrated on this page and it  will be seen
that it may easily be attached to any
Meccano crane.

Each arm of the " tongs *’ consists of a
3J* Strip and a 21* Curved Strip (large
radius) overlapped two holes and bolted
together. Each “ jaw ” consists of a 1*
Triangular Plate 1 bolted to a pair of
Angle Brackets secured one on each side
of the Curved Strip. All the bolts 2 are
secured by lock-nuts to allow for free
movement of the various parts of the
tongs.

Miniature stone blocks, weighted boxes,
etc., may be lifted with this apparatus,
provided that their width is not too great
to pass between the jaws 1. There is no
fear of the load slipping out of the grasp
of the tongs, for the grip of the jaws
increases in proportion to the weight of the
load to be lifted.

(75) Epicyclic Gear Clutch—
(Coft/murJ from previous page]

with the brake fully released, the Rod 2
will still show a tendency to revolve if it is
quite free in its bearings. This is due to
friction in the gearing, which induces the
Pinions to  travel round the Contrate Wheel
8 rather than rotate the latter about the
Rod 2. The tendency disappears, how-
ever, when the device is coupled up to a
model, etc., for the resistance on Rod 2
is then usually greater than the friction
between the gears.

The various moving parts of the clutch
should be kept well oiled.

6Thy a link 9 (three 51" Strips placed
together) and at the junction between
Strips 7 and 9 a brake block 10 is secured
as shown in the drawing. The brake is
normally held in the '* oft ” position by a
powerful spring 11 attached to a 1 x J*
Double Angle Strip, which connects the
two sets of Strips 6 together, and fastened
at the other end by a piece of copper wire
12 attached to a 51" Strip 13 clasped round
the frame bar.

When pressure is exerted by the heel on
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In Reply
In  these columns we reply to suggestions regarding improvements or additions to the Meccano and Hornbv Train

systems. H'u receive many hundreds of such suggestions every week, and consequently we are able to publish only ideas
that show particular interest or ingenuity. Every idea, however, whether acknowledged in  these columns or not, is care-
fully examined and considered.

Suggested Meccano Improvements
SPECIAL MECCANO SETS.— We are unable to

adopt your suggestion concerning the supply of
Meccano Outfits containing a set of parts to build
some particular model, such as the Loom or Motor
Chassis, etc., as one of the most important attributes
of the Meccano system lies in the fact that almost
any number of models may be built with the same
parts. The contents of the present Outfits have been
compiled after many years of experiment with a view
to obtaining a collection of parts possessing the
greatest possible number of adaptations. (Reply
io J . R. Thomas, Newport, Mon.)

REPRINTING THE MAGAZINE.—We regret it is
quite impossible to reprint back numbers of the
“Af.M.” so that readers may complete their files, for
we should have to  sell some 50,000
copies or so of any one issue so reprinted
before we could hope to cover the enor-
mous expense involved. We endeavour
to supply early copies from our own files
when specially requested, but of course
these stocks soon become exhausted and
there are now several issues of which
copies are quite unobtainable. There
is only one really efficient precaution to
take against the misfortune of incom-
plete Magazine files—i.e order your
copies in advance ! (Reply to R.  G. Slade,
London, S.E.23).

BINDERS FOR MANUALS.—There
would be little demand for spring-back
binders designed to receive the Meccano
Instruction Manuals. A more satisfactory
method by which the object you have in
mind may be attained would be the
addition of stiff covers to the Manuals,
but w’e fear we are unable to adopt it
since economy in cost of publication must
be one of our chief considerations. (Reply
to George Maynard, Toronto).

Suggested New
Meccano Parts

NEW COLOURED PARTS.—We note
your proposal regarding the introduction
of plates coloured to represent brickwork,
blocks of stone, etc., but we fear that the
adaptability of such parts would be too
limited to permit of their introduction.
(Reply Io Colin Aeland, Rockdale, N.S.W.)

MECCANO SWITCHES.—We regret
we are unable to adopt your suggestion
for the introduction of special switches
as separate Meccano parts. The types
of switches required in model- building
are very numerous and it is a simple
matter to construct one to any desired
design from existing parts. See Sugges-
tions Nos. 64 and 65 (Knife Switch and
Contact Button) in the November 1926
“Jf.Af.” (Reply to D. R. Heeramaneck,
New Gamdevi, Bombay).

LONGER THREADED PINS.— We
have found few instances where a Thread-
ed Pin with a longer screwed portion is required, but
we have made a note of your remarks. (Reply to E. IV.
Amos, Goodmayes, and' L. Ison, Northcote, Victoria).

SPROCKET WHEELS.—A Sprocket Wheel
having a diameter of would present no important
advantage over the existing J* size. In addition, a
considerable amount of friction would be created by
bending the chain round so small a circumference.
(Reply to Raymond Russell, Taranaki, N.Z.)

NEW CHAIN.—The design of a " silent ” chain
to engage the teeth of Meccano Gear Wheels is scarcely
practicable, for the links would have to be very small
indeed. You do not describe the particular chain
you have in mind, but we doubt whether it is possible
or even desirable to design a miniature chain drive
to run more silently than the existing Sprocket Chain
geanng. (Reply to Raymond Russell, Taranaki, N.Z.)

DEEPER GROOVES FOR PULLEYS.—We doubt
whether any advantage would be obtained by in-
creasing the depth of the grooves in all the pulleys.
There are a few exceptional cases, of course, where
a very deep groove is required for a guide pulley or
sheave, and in this connection we would refer you
io Standard Mechanism Nos. 39a and 155. (Reply to
Cl i fford CaswelI, Feat herstone).

2J*x2J* FLANGED PLATE.— As pointed out in a
previous issue, this part may easily be constructed
from a 2$*x2i* Flat Plate and two 24* Angle Girders.
Its introduction, therefore, would tend to complicate
the system unnecessarily. (Reply to Bernard Partridge,
Thornton Heath).

CURVED ANGLE GIRDERS.—We regret the
adaptability of curved Angle Girders is not sufficient
to warrant their introduction. (Reply to B. Lang,
Doncaster).

NEW EYE PIECE.—We have experienced no demand
for an Eye Piece shaped to receive a Meccano zXngle
Girder instead of an ordinary strip, and we think
that the uses of such a part would be very limited.
(Reply to George Cowell, Preston).

DOUBLE CONE PULLEY.—We are unable to
discover any particular advantage that would accrue
from the introduction of a double Cone Pulley. In the
event of such a part being required, it would be quite
simple to substitute two of the existing Cone Pullevs
(Part No. 123). (Reply to O. P. Dinnick, London, IF.)

BEVELLED DOG CLUTCHES.— We shall consider
the suggestion that the teeth in the Dog Clutch should
be bevelled slightly a t  their edges to facilitate their
engagement when the clutch segments are brought
together. (Reply to George Bowdler, Kidderminster).

SLOTTED STRIPS.— We shall look into the possi-
bilities of your suggested Strip having a slot cut through
the greater part of its length. (Reply to C. N.  Beattie,

CURVED PLATES.— We are interested
in your proposals regarding the manu-
facture of curved plates so designed
that three or four may be bolted together
to form boilers, etc. Probably you will
have noticed from previous issues that
the question of tubular elements, such as
cylinders, boilers, gun barrels, etc., is
receiving our constant attention. (Reply
to f .  C. Lenthall, Diss, Norfolk).

CARDBOARD ACCESSORIES. — We
do not favour the introduction of card-
board sheets printed in colours to repre-
sent doors, windows, etc., as these would
lack the strength and realism of the
present Meccano system. We agree
that such accessories might improve
the appearance of certain models, but
we think Meccano boys would prefer in
these cases to manufacture the card-
board pieces for themselves. (Reply to
G. E. Everist, Croydon).

NEW SPANNER.— We were very
interested to receive the specimen of
the new spanner that you have designed.
This is undoubtedly a useful part '  but
i ts  functions appear to be covered already
by the existing Meccano Box Spanner
(part No 34b, price 3d.), which is fitted
a t  each end with a groove to receive the
nuts and a hole through which the shank
of the bolt may pass. (Reply to D. R.
Mainwaring, Auckland, N.Z.)

NUMBER PLATES.— Your sugges-
tion regarding the manufacture of minia-
ture number plates for model motor cars
is interesting, but these parts would not
serve any really useful purpose. We
may mention that realistic number plates
may be punched out with the name-
stamping machines found on most
station platforms. (Reply to G. L.
IPt/son, Melton Mowbray).

BENDING MECCANO STRIPS.—
We note your remarks concerning the
introduction of permanently curved
strips fcr use in the construction of arches,
etc. This innovation would complicate
the system to a great extent, however,
and there are now comparatively few
models in which some of the existing
curved parts cannot be used to avoid

bending the ordinary strips. If you are unable to
straighten properly any part after bending, a good
plan is to place it on a hard flat surface, such as a
slab of stone or iron, and tap smartly but gently with
a hammer until the part is returned to its normal
condition. (Reply to Frank J .  Harris, Bridgend,
Glam.)

IMPROVED FLANGED PLATES.— We consider
that if elongated holes were substituted for the present
round holes in the flanges of Parts No. 52 and 52a, etc.,
these Plates would lose many important attributes.
(Reply to S. Riley, Stowmarket).

BRASS RACK STRIPS.— A brass Rack Strip would
not be more efficient than the existing steel part.
On the other hand its cost of production would be
much greater and therefore its introduction cannot be
recommended. (Reply to L. Hollyoak, Earlsdon,
Coventry).

IMPROVED LOADED HOOKS.— Your suggestion
that the small connecting links attached to the Loaded
Hooks should be extended, so that they may tie bolted
between two Strips, is interesting, and will receive
further attention. (Reply to G. H. Wallis, Hull).

| A MECCANO PELTON WHEEL

This very original model secured an award for Lindsay Mair, of Khan- =
E dallah, Wellington, in the 1926 New Zealand Model-building Competition, =
= a report of which appeared in last month’s "A/.A/.”
H ' I t  will be observed that the wheel is constructed from a series of 2|* =
= Curved Strips connected to the hub (a Bush Wheel! by 2J* or 3* Strips. a
E The buckets are represented by Angle Brackets bolted round the cir- E
= cumference of the wheel, and the " supply pipe " is composed of Angle =
= Girders ending in a " nozzle ” consisting of an Axle Rod secured in a
E Coupling.

The valve-operating wheel, by means of which the flow of water is =
= regulated, is indicated by the 1* Pulley shown in the foreground.

.. ....
RATCHET COUPLING.— Your suggestion for a

ratchet unit, of somewhat similar design to the Dog
Clutch, has been noted for careful consideration a t
a later date. (Reply to George Bawdier, Kidderminster).

IMPROVED 1* PULLEY WHEEL.— We note that
you support the suggestion regarding the introduction
of larger holes in the I* loose Pulleys so that Meccano
bolts may be passed through them. We find there
are several difficulties to be overcome in order to adopt
this suggestion, but we shall keep it in mind. (Reply
to Henry Fagg, Millon, Otago, N.Z.)

SEMICIRCULAR CONTRATE WHEELS.—In reply
to your suggestion regarding the introduction of a
semicircular Contrate Wheel, or a Contrate Wheel
having teeth cut in one half of its circumference, we
would refer you to our remarks on the above sug-
gestion for a “ One-sided Toothed Wheel.” (Reply
io George Waters, Derby, and L. fohnstone, Blackhill,
Co. Durham),

CLUTCH.—-We regret your proposed clutch unit
is too elaborate to adopt a t  present. We have numerous
schemes on hand, however, regarding different types of
Meccano clutches and we hope to make an announce-
ment concerning them in the near future. (Reply io
f .  Dippy, Bexley).
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Suggested Hornby Train Improvements
EXTENDED KEY-SHAFT FOR LOCOS.—We

appreciate the points you raise in support of your
suggestion re fitting a squared key-shaft on each 'side
of a loco. You will understand, however, that the
alteration would entail very great expense, and we
doubt whether the resulting gain would tie sufficient
to warrant the outlay. (Reply to J . W.  Evans, London,
IF.6).

LUMINOUS PAINT FOR LAMPS.—Your sug-
gestion is novel, but the luminous paint would take
effect only in complete darkness, and we do not
think many Hornby enthusiasts would care to run
their trains under such circumstances, (Reply to
Frank Crompton, Esquimalt, B.C.)

GAUGE 1 TRACK.— I t  is not our intention to pro-
duce Gauge 1 track at the moment, as the small
demand for this size does not justify the manufacturing
outlay. (Reply to A .  Simpson, Bury).

IMPROVED METROPOLITAN
LOCOS.— We fear the addition
to the electric Metropolitan loco
of two four-wheeled bogies and
the provision of a flexible drive to
one axle would increase the cost
of the loco very greatly, without
materially improving its efficiency.
(Reply to Ralph Brown, Foxrock,
co. Dublin).

OUTSIDE CYLINDERS FOR
TANK LOCOS.— A similar objec-
tion to that raised against the
above suggestion (re “ Improved
Metropolitan Locos ’’) applies also
to your proposal regarding the
addition of outside cylinders to
the No. 2 Tank loco. We believe
that, as a rule, the cylinders of an
actual 4—1-4 tank engine are
placed within the frames. (Reply
to G. E. Harrison, Glasnevin, and
G. Trobridge, Johannesburg).

ELECTRIC TURNTABLE.—
We assume that you refer to a
turntable fitted with a central
“ live ” rail to enable it to be
used in conjunction with electric
trains ; this suggestion is under
consideration already. On the
other hand, if it is an electrics lly-
operated turntable that you have
in mind, we regret that the cost of
production of such an accessory
would prohibit its addition to the
system (Reply to L. Hole, Bexhill-
on- Sea)

SOUTH AFRICAN-TYPE LOCO.
—We are interested in your
description of a South African-
type freight engine, but we fear
its introduction cannot be con-
sidered at present as the demand
would be too small. (Reply to
J.  E. Phelps, Johannesburg).

SIGNAL ARMS.— Hornby Sig-
nal Arms may be purchased separ-
ately in either “ home " or “ dis-
tant ” patterns, price 3d, each.
(Reply to G. L.  IFifww, Melton
Mowbray).

GRADIENT INDICATORS.—
We think there would be little
demand for these accessories
(Reply to IF. Machill, Moss Side,
Manchester, and E S .  Milk, Han-
worth, Manchester)

ALTERATION TO SNOW
PLOUGH.—We note your sug-
gestion to the effect that the
scoop and shield of the Hornby
Snow Plough should be detachable
to enable the wagon to be used
when required as an ordinary
covered goods vehicle. If we were
to adopt this suggestion, however,
it would be necessary to make
the plough itself detachable, and
we do not think the alteration

is desirable. (Reply to C. / -  /2. Boyce, Mellon
Mowbray).

RAILWAY ACCESSORIES.— As you will see from
our latest Hornby Book of Trains, practically all the
accessories you mention have now been introduced
into our system. We are considering the intro-
duction of some of the remaining ones in the near
future. (Reply to G. Summers, Sydney, New South
lFa/£$, Australia).

OIL STATION LAMPS.—Your suggestion for the
introduction of oil-burning lamps has been made
before by one or two readers, but we do not think that
the illumination of the Hornby track and stations by
this method would be an improvement on the use of
electric lamps. (Reply io S. Reid, Glasgow}.

MODEL GASOMETER.—Your suggestion is very
interesting but there would be little demand for a
miniature gasometer. Although this accessory would
look well if used in conjunction with very large lay-
outs, it would serve no really useful purpose. (Reply
to H.  IF. Jac&mb, Godaiming).

MINIATURE MERCHANDISE —We note your
suggestions regarding the introduction of Small crates,
barrels, and packing cases, etc., for use in connection
with the goods trains. Such accessories may very
easily be manufactured at home, however, from pieces
of thin wood or cardboard. The Meccano Miniature
Loaded Sacks (Part No. 122) will also be found very
useful for loading Hornby trucks. (Reply to H. M.
MacFarlane, Plymouth}.

ALTERATION TO GUARD’S VAN. —We shall
consider your proposal concerning the removal of
the central post in the double doors of the Guard’s
Van, to permit easier access to the interior of the
van. (Reply to Leonard A; arson,
Herhill] .

LIGHTING THE STATION.—
The addition to the lUrnby Station
of a holder for a small electric bulb
would increase the cost of the
station, and not every Hornby
enthusiast requires to light his
station electrically. On the other
hand, i t  is a simple matter to fit
one or two Meccano lamp holders
in the interior of the station if
desired. We shall consider your
suggestion to the effect that the
roof of the station should lie mount-
ed on hinges. (Reply to K. E.
Boons, Sherborne}.

NUMBERS ON LOCOS.— We
note your remarks re the provision
of three or more different numbers
for each class of loco, but we fear
this would complicate matters
considerably, and would also in-
crease the cost of manufacture.
(Reply to W.  R. Tomkins, London,
S.W.I&).

NEW STATIONS.—We arc giv-
ing careful consideration to  your
suggestions regarding new and
improved stations and shall deal
with them more fully at a later
date. (Reply to IF. R. Tomkins,
London, 5.  IF.16).

ELECTRICAL LEVEL CROSS-
ING.— We are interested in your
suggestion concerning the intro-
duction of a Level Crossing fitted
at each end with a small section of
’•* live ” rati, the sections being
connected electrically by an insu-
lated wire passing beneath the
Crossing. When we stated in the
November 1926 “Af-M." that the
impetus of the train must be relied
upon to carry it over a Level
Crossing in an electrical track, it
was taken for granted that the
ends of the conductor rails on
each side of the crossing would
be connected by a wire, and since
it is quite a simple matter to effect
this connection we doubt whether
it would be worth our while to
introduce the special accessory
that you describe. (Reply to J .  IF.
Ball, Rickmansworih).

TRAINS IN OLD COLOURS.—
We do not think it would be
advisable to supply trains in the
colours prevailing prior to the
amalgamations. They would be
far behind the limes and for that
reason would not be at all popular
with Hornby enthusiasts. (Reply
to L.  Shorne, IFtgan).

3H.-RAD1US RAILS.—We note
your suggestions regarding the
introduction of curved rails to
form circles of 6 ft. diameter. An
objection, however, lies in the
fact that many Hornby enthusiasts are not in a
position to devote to their railway the amount of
space that would be required by a layout using curved
rails of this size. (Reply to Masoa Yoshida, Tokio,
Japan, and S ,  W.  J .  Keddie, Parkstonc).

DEFECTIVE GOVERNOR.—It seems to us that
the governor on your Hornby engine has become de-
fective. I t  should control the speed of the engine
to ensure it keeping to the track without load.
(Reply to G. Thompson, Bradford}.

SPEED CONTROLLER.—We fear that the space
in our locos is rather too confined for the fitting of a
speed controller, although possibly something on the
lines of a gramophone controller might be feasible
on the larger t ype. (Reply io R.  S.  Williamson, Swansea).

| A NEW NAVAL QUICK-FIRING GUN |

We illustrate the realistic model with which Raymond Stokes, of Stanley, Liverpool,
obtained Second Prize in the 1926 “ No. 4 Outfit ” Model-building Competition.

The vertical 4 J* Rod forming the axis about which the gun pivots is free to turn
in the boss of the 3" Pullt-v Wheel 1 and is held in place by a Flanged Wheel 2 and
a 1* Pulley Wheel beneath the wheel 1. Two Double Angle Strips 3, spaced apart
by a Double Bracket, are mounted upon this vertical Rod and held in place by a
Collar secured to its upper end. Two 2p  Curved Strips overlapped four holes are
bolted to  each of the Double Angle Strips 3, and their upper holes form bearings for
a short Rod passing through the ends of further Double Angle Strips 4 and carrying
a hand wheel 5. Two Spring Clips arc mounted on the Rod inside the Strips 4 to
secure it to the pivoting portion oi the gun, the elevation of which may be altered
on turning the wheel 5.

The Strips 4 are bolted to the end of a 21* x 1" Double Angle Strip 6 and the same
bolt secures an Angle Bracket, which, in turn, is bolted to the 2 |*x |*  Double Angle
Strip 7. The Rod 8 passes through the end holes of the Strips 4 and 7 and is held
in place by two Collars. On the top of the Strip 6 is bolted a 34* Double Angle
Strip 13, the upturned ends of which form the sighting apertures. The bolt 14
secures a Double Bracket and an Angle Bracket, the latter, together with one of the
holes in the Strip 6, forming bearings for the barrel 9.

A I* Angle Bracket 15, bolted beneath the Strip 6, and the end of the Strip 7
provide bearings for the short Rod carrying a 1* Sprocket Wheel and I" Pinion 16.
Two I* x I* Angle Brackets 10 form bearings for a 2* Rod carrying the hand wheel 11.
This Rod is fitted with a J* Contrate Wheel which engages with the Pinion 16. On
rotation oi the wheel 1 1, the small Sprocket Wheel actuates the Sprocket Chain 12,
which represents the cartridge belt.
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RAIL MOTOR TRAIN.— We doubt whether a rail
motor train of the type used by some Railway Com-
panies for light local services would prove a popular
addition to the Hornby System. (Reply to C. d ,
Surrey, Guildford},

OVERHEAD WIRE FOR ELECTRIC TRAINS.—
As explained in the “A/.A/.” for February 1925, it
would be a costly matter to adapt the Hornby Electric
Trains to run from an overhead wire on account of the
extra gear necessary—such as the trolley, or panto-
graph, and wayside standards, etc. The alteration
would also make the preparation of layouts a more
difficult and lengthy process. We are unable to
agree that this alteration would facilitate the con-
version of ordinary Hornby Trains to electrical
working, for an electric motor would still have to be
substituted for the clockwork mechanism . f the engine,
and the cost of the standards, etc., would probably
equal that of the electrical rails (Reply to Ronald
Brotherton, Grbnscar, Huddersfield).

No. 2 STOCK FOR SMALL RADIUS RAILS. — We
note your suggestions regarding various alterations
to the Trolley ’ Wagons and other 41 No. 2”  rolling
stock So that they may be used on 1 ft. radius Curves.
These alterations would spoil the design of the vehicles,
however, and we think most Hornby enthusiasts would
prefer to adapt their track to suit the existing No. 2
rolling stock, rather than purchase special vehicles.
If you have a quantity of 1 ft. radius curves that you
wish to incorporate in a layout it is a good plan to use
them in a small branch line or siding reserved for
No, I Locos and rolling stock only. The main line
would comprise curves of 2 ft. radius only, of course,
and al! types of Hornby rolling stock could be run over
that portion of the layout. (Reply to M. English,
London, S.E.'d).

meccanoindex.co.uk



THE MECCANO MAGAZINE256
1111111111111111111011111111111111111111111111111111111111111111111111111111111

Results of

I Meccano Model-Building Contests |
By Frank Hornby
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Overseas “Originality” Competition
IT will be remembered that the “ Originality ” Competition was

announced with a view to testing our readers' skill in devising
Meccano models of a novel character, or alternatively, models

possessing unique adaptations of the standard Meccano parts.
Our overseas readers responded to the test exceptionally well,
and the majority of the models submitted in Section B of this
contest are most interesting. Some idea of the extraordinary
variety in the entries will be obtained from the illustrations repro-
duced herewith, which show three typical prize-winning models.
The accompanying brief descriptions of other notable entries
may serve also as a further indication of the class of work submitted.

throwing out of centre a weight placed vertically above the axis
of the gate. This weight now exerts a contra moment, which
increases with the opening of the gate until the highest admissible
flood level is reached, when the opening moment is equal to the
closing moment and the gate offers no resistance to the flowing
water.

The model was built by H. K. and C. L. Begemann while they
were living in the Dutch East Indies, and the photograph shows
the Meccano water gate amid realistic surroundings. I t  will
be observed that the necessary weights are provided by iron
bars bolted to the Meccano framework.

The Second and Third Prizes
The Second Prize was awarded to Huntley R.

Harris for a very interesting model of a South African
grain elevator. The three large bins that receive
the grain in this model are formed from sheets of
stout cardboard and are equipped with doors through
which the grain may be discharged. Endless bucket
conveyors of a similar type to Standard Mechanism
No. 182 are used to carry the grain to the top of the
model, where it is distributed by travelling belts
to the various bins.

John Wray submitted a particularly neat Meccano
micrometer with which extremely accurate measure-
ments may be taken. One of the best features of

The Meccano Automatic Water Gate at work in the Dutch East Indies.
This model secured First Prize for H. K. and C. L. Begemann

The complete list of successful entrants is as follows :—
First Prize (cheque for £3-3s.) jointly awarded to H. K. S. P. and C. L.Begemann,

171 Kleverparkweg, Haarlem, Holland. Second Prize (cheque for £2-2s.) :
Huntley R. Harris, P.O. Box 84. Ficksburg, O.F.S. Third Prize (cheque for
£l-ls.) : John Wray, 94 Lucerne Road, Remuera, Auckland, N. Zealand.

Prizes of 10/6 each : R. O. Jukes, S. Canterbury, New Zealand ; Frederick
Glass, E. de Pernambuco, Brazil ; D S. Ogg, Queensland, Australia ; Frank
Van Buick, Paris, X!  ; K. Yoshida, Tokyo, Japan ; Herman van Doorn,
Utrecht, Holland.
The following competitors, who are amongst those gaming Certificates of

Merit, have been selected as deserving special mention :—
Raymond W. Russell, Taranaki, New Zealand ; Alan Stuart, Sliema, Malta
Walter Fagg, Milton, Otago, New Zealand ; W. E. Chearv, Forestville, S. Aus-
tralia ; William Isbister, Sydney, N.S.W. ; Billy Swift, Westmount, Montreal,
Canada ; William Welsh, Ottawa, Canada ; J .  W. Keiser, Haarlem, Holland ;
C. O. Nanton, Port-of-Spain, Trinidad, B.W.I. ; S Budge, St.  Sampsons, Guernsey;
Charles Hilder, Toronto, Canada ; P. Stoddart, Buenos Ayres, Argentina ; P.
Renault, Paris ; J. Harrison, Cape Town, S.A.

this model consists of the provision of a small electric bulb,
which lights immediately " contact" is made with the object to be
measured. The various readings are indicated by dials, which
show differences down to thousandths of an inch, and much
ingenuity is shown by the methods adopted to obviate "p l ay"
in the bearings and between different parts of the model.
Farming Up-to-Date

A very fine model of " cow bails with milk-room " secured a
prize for Robert O. Jukes. The model is illustrated herewith and
it will be seen that it is not only complete with the very latest
mechanical appliances known to dairy farming, but also contains
a couple of cows ’ It must be said, however, that the latter are
not very robust in appearance, since they consist principally of
a few Perforated Strips 1

The cows are provided with teat-cups connected by means
of plaited cord (representing rubber tubes) to the pipes (Axle
Rods) leading to the separator in the milk-room. Lengths of

Meccano Automatic Water Gate
The First Prize-winning model is the joint work of two brothers,

and is of extremely simple design. It is in the form of an auto-
matic water gate, and is of particular interest in view of the fact
that the branch of engineering activity that it represents—
Hydraulics—has not hitherto been dealt with in Meccano.

The gate is of a type first introduced about the year 1910,
although the principle was invented by Mr. Doell, an engineer,
as far back as 1887. It consists essentially of an arrangement
of weighted levers placed about the axis of the gate in such a
way that the latter is normally held closed. On the water rising
above the full supply level, however, its volume overcomes the
counterbalancing effect of the weights and opens the gate, thereby
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a Contrate Wheel, and a Worm se-
cured to the axle of the Contrate Wlieel
engages with a 57-teeth Gear Wheel.
The pointer is secured directly to the
shaft of the latter, and moves over a
scale marked out to indicate the distance

in yards. Further
measurement is
obtained by tak-
ing the drive from
the pointer-shaft
through a large
reduc t ion  -gear,
formed by Con-
t r a t e  gea r ing ,
etc., to a second
pointer moving
over another cir-
cular scale marked
in multiples of the
first and register-
ing distances up
to about three
miles.

When it is re-
quired to return
the pointers to
zero they may be
released by com-
pressing a spring
on the shaft of
the first pointer,

which normally holds the Gear Wheel
in engagement with the Worm.

A New “No.  1 Outfit**
Model-Building Competition

In our last issue we offered prizes for the’best models
built entirely from Outfit No. 1. This competition
closes for home readers at the end of the present
month, and for overseas readers on 30th Julv. Would-
be competitors who have not yet sent in their entries
should do so, therefore, without delav. Models
comprising parts that do not appear in the No. 1
Outfit will be disqualified. It is not necessarv to use
all the parts contained in the Outfit. Those readers
who possess larger sets may compete, provided that
they use only those parts contained in a No. 1 Outfit.

Entries will be divided into the foUowing sections :—
Section A, for competitors over 16 years of age.
Section B, for competitors over 12 and under 16
years. Section C, fcr competitors under 12 years
of age. Section D, for competitors residing outside
Great Britain. Prizes will be awarded for the three
best entries from each Section as follows :—FiRsr
PRIZE : Meccano products to the value of £3-3s.
SECOND PRIZE : Meccano products to value £2-2s.

TniRD PRUE : Meccano products to value
£1-Is. Six PRIZES each consisting of
Meccano products to value 10/6.

Important Instructions
Actual models should not be sent.

All that is required is a clear photograph
or good drawing, together with any ex-
planations thay may be desirable, although
the latter should be made as brief as
possible. The following instructions must
be followed closely :—The competitor’s
name and address must appear on the
back of each photograph or sheet of
paper used, together with his age, name
of the competition (*’ No. 1 ”) and the
Section in which the model is entered.
Envelopes should be addressed “ No. 1 ”
Competition, Mecca noJJLtd., Binns Road,
Liverpool.

New Zealand (1927)
Model-Building

Competition
We wish to draw the attention of all

readers who reside in New Zealand to the
splendid competition that has been organ-
ised by Browning, Ifwersen Ltd., for 1927.
Entries in this competition will be divided
into several sections according to the
ages of the competitors. Many handsome
prizes, consisting of Meccano or Hornby

Train goods to be chosen by the winners, are offered
for entries showing particular merit. The contest
is limited to New Zealand Meccano boys, and all
entries must be received not later than 4.30 p.m.
June 30th next. Would-be competitors may obtain
their entry forms and all necessary particulars from
their Meccano dealers or direct from Browning,
Ifwersen Ltd., P.O. Box 129, Auckland, N.Z.

Sprocket Chain are placed round the
cows while they are in the bails. The
milk-room contains a vacuum pump and
pulsator, with which the mechanical
milking apparatus is operated ; these are
driven by a 4-volt Motor. A " vacuum
tank,” consisting
of a number of
Wheel Flanges, is
fitted above the
pump.

Other refine-
ments of the model
include Wearn's
drive, with which
a driving belt is
kept tight auto-
matically ; milk
vat ; trough, con-
sisting of an
Angle Girder lead-
ing from the skim-
med milk spout
of the separator
to a milk barrel
placed outside the
milk-room ; re-
leaser, etc., etc.
The motor drives
the separator by
means of over-
head belt gearing.
The entire model is lit by electricity and
forms an excellent demonstration of
the advent of science to dairy-farming.
“ King Angryface ”

H. C. van Doorn sent in the very
amusing model that forms the subject
of our third illustration. He
has named the awe-inspiring
figure shown therein “ King
Angryface ” and I certainly agree
that this title suits the gentle-
man's expression very well !
Readers will notice from the
smaller photograph, or '* close-
up,” that excellent use has been
made of Propeller Blades and
Curved Strips in designing His
Majesty’s unprepossessing fea-
tures. I hope none of my readers
will seize the opportunity afforded
by a model of this description to
deliver a severe shock to their
sisters or younger brothers by
suddenly confronting them with
the spectre-like figure, which,
incidentally, stands 5 ft. 6 ins.
in height. I, for one, would not
like to meet ” King Angryface ”
in a dark corner unexpectedly 1

Frederick Glass submitted a
most original model of a racing-
skiff or skulling boat, complete
with oars. The keel and hull
of the boat are constructed from
Angle Girders, and an excellent
stream-line effect is obtained by
the skilful use of a number of ordinary
strips for the sides, bows, and stern.
Racing Skiff

The most interesting features of the
model lie in the design of the seats, rudder,
outriggers and oars. The cox’s seat
is formed from two Trunnions, bolted
together and secured to the sides of the
boat, but the oarman’s seat consists of
two Corner Brackets overlapped one hole,
and bolted to two Eye Pieces sliding on
a 5|# Slotted Strip secured longitudinally
in the hull of the boat. Each outrigger
consists of a and a Strip extending
outward from the side of the boat, their
outer ends meeting and forming a support

for the rowlock (a Double Bent Strip) .
The latter is secured in position by bolt
and lock-nuts. The rudder is formed
by an Architrave pivoted to a T Axle
Rod by means of Flat Brackets and
Collars, the latter being secured to the

Cow Bails and Milk-room, by R.  0.  Jukes. (Cash Prize)

brackets by means of their set-screws.
The oars are composed of 1 IF  Axle Rods
secured by Handrail Supports to Pro-
peller Blades, which aptly represent the
blades of the oars.

The model submitted by D. S. Ogg
is in the form of a practical measuring

machine that, if wheeled along by hand,
will indicate in yards the distance travelled.
The wheel that rests upon the ground
and transmits motion to the indicating
pointers is built up from eight Channel
Segments secured to the boss (a Face
Plate) by a series of Angle Girders. A

Pinion on the axle of this wheel drives
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□
Re-laying Railway Track by Machine

The Wonderful Morris Track-Layers

□□□□□□□□□□□
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old materials have to be transferred by hand no less than
seven times in all, the total weight of the new and old
materials being between 700 and 800 tons per mile.

These disadvantages are now overcome by the Morris
Track-laying System, by which each mile of track is
treated as so many units of assembled track, both as
regards new track to be laid and old track to be taken up.

Fo r

IT is an extraordinary thing that there has been
practically no change in the method of re-laying
permanent way during the century that has passed

since the first British railway was opened. I t  is true
that the materials used have been greatly improved in
quality and design, but although there has been an
upward tendency in the weight of the materials used
and in

th i s
pu r -
pose ,
and to
elimin -
ate as
much
work as
possible
on the
s i t e ,

a central depot is arranged. This is equipped with a
15-ton (or higher capacity) electric overhead crane, so
that all materials are loaded and unloaded in bulk by
power and the assembling of the track is thus carried
out under modern shop conditions.

All new track is assembled, with the assistance of
crane power, in complete units, fully fastened, and
loaded in bulk by power on the materials-train for
laying at the site by the Track-layers. The old track
in its assembled condition is dealt with in the reverse

the
lengt  h
of rails
—owing
to e ver-
increas-
i n g
ax l e
loads—
the
original
method of re-laying has not been materially improved
upon to this day.

Notwithstanding the employment in most cases of
highly efficient material-trains and re-laying gangs,
the method of handling individually so many thousands
of separate units per track-mile re-laid must of necessity
render the handling costs extremely high under modern
labour conditions.

This old method of re-laying may be briefly described
as follows, and while no doubt there are variations in

[Herbert Morris Ltd.The Track-laying Train

some instances, yet the description may be taken as order on its arrival at the depot. In regard to speed
broadly typical. First, the materials are delivered and
discharged by hand into Store, where they await
the requisition of the Engineer. Then materials
ordered by the Engineer for renewal-of-track
purposes are loaded up  on a materials-train —
again by hand —taken to the site of the work and
discharged to await arrival of the re-laying gangs.

Up to this point the material for each mile of
track—consisting of unassembled rails, chairs,
sleepers and fastenings, and weighing somewhere
in the neighbourhood of 400 tons-—has been dealt
with by hand three times and
must be dealt with four times
in the course of actual re-laying. (

The old track is
removed from
the road by
hand, loaded
up in <a wagon
by hand, and
discharged
the depot by
hand for distri-
bution, for sale,
or for re-use.
Thus in order to
re-lay any length
of permanent
wav the new and

of working, it has been found in actual practice that a
15-ton capacity overhead crane will deal with the
loading and unloading of materials at the following
rates :— Unloading new sleepers in bulk, 1,500 per

hour. Loading old sleepers in bulk, 1,500 per
hour. Unloading new rails in bulk, 240 tons

per hour. Loading old rails in bulk, 220
tons per hour. Loading assembled new

track, 900 L-yards per hour. Unload-
ing assembled old track, 800 L-

yards per hour.
On arrival

train at the
of the materials-
site of re-laying,

the Track-layer
is at once ready
to come into
operation for
the purpose of
unloading and
laying the as-
sembled units
of new track,
and  s imu l -
taneously back-
loading the still
assembled units
of old track on
the  s ame
wagons. Our

at

Courtesy ofa [Herbert Morris Ltd.
One man is able to work faster with the Track-layer than the whole of a track-laying gang using the old

method, even though the gang may be efficient and well drilled
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first illustration gives a general idea of the make-up
of the entire train when coupled to the Track-layer
including the train- trolley and power van.

On account of the differing widths and heights of
load-gauges existing in various parts of the world,
alterations in the detail design of the train -tiolley,
trolley -
r a i l s
and
con-
nec t -
i n  g
l i nks
between
the
wagons
are in-
volved.
The
s t and -
a rd
designs
have
been
develop-
e d t o
pe rm  i t
of varia-
tion to
su i t
t he
c o n -

operations commence immediately. The time taken
from the stopping of the train in this section until the
first length of old track is lifted by the crane does not
exceed five minutes.

While the first section of completely assembled old
track is being lifted by the Track-layer, the train-trolley

h a s
p ro -
ceeded
to the
leading
loaded
t ruck .
It has
con -
veyed
the
f i r s t
tier of
assem-
b 1 e d
n e w
t r ack
to the
Track -
l aye r ,
t h e
in  t e r -
change
be -
tween
old and

Courtesy o/] Herbert Morris Lid.
The Cantilever Trolley picking up a length of old track to be loaded on to the train

new track taking place under the rear cantilever of
the Track-layer.

On the new section of track being lowered into place,
the whole train moves forward one rail-length over the
old track while the train-trolley at the same time
deposits the old section of track on the loading wagon.
This simple operation is repeated until all the new track
has been laid and the train simultaneously back-loaded
with the old track units.

ditions of practically all railways. The train-trolley runs
on rails bracketed from each side of the wagons,
suitably hinged-sections providing the connection be-
tween the ends of the wagons, and compensating for
curves and for the sway and relative movement between
adjoining wagons. These hinged sections can be
folded up  out of the way for travelling or when the
train is to be divided.

A generating-set to supply electric power to the
Track-layer and train-tiolley, may be installed in
front brake van, immediately adjoining the locomotive.
The electric supply is carried the full
length of the train through piotected
conductor bars, one on each side of the
trucks, wdth suitable flexible connectors
between trucks. The power generally
consists of a 50 h.p. high-speed
steam-engine and dynamo, driven
by steam direct from the boiler of
the locomotive. This ensures
reliable power and very effec-
tive electric lighting on a large
scale so that  re-laying work
may be carried on at night.
An alternative method is to
employ an internal combustion
engine for direct-driving the
generator.

In pi act ice, the only prelimin-
ary work carried out on the site,
previous to actual re-laying, is the
clearing out of the ballast between
the old sleepers. When the train stops
in the section at the point where re-
laying is to commence, the crane trailer-
truck and rear brake-van are un-
coupled from the train, and re-laying

The speed of re-laying is generally from 120 to 150
yards per hour where 45 f t .  rails are being laid, and irres-

pective of the length of the old rails. Where
60 ft. new rails are being laid, however, a

speed of 200 yards per hour or over
can be obtained.

When the re-laying is completed the
Track-layer and train-trolley are

left in any convenient siding at
the end of the section, and the

matcrials-train returns to the
depot for unloading and re-
loading. The time taken to
unload and reload the materials-
train, by the overhead electric
crane, is about two hours
and the train is then ready
once more for despatch.
From the foregoing description

it will be seen that by this new
method it is not necessary for the

materials to be dealt with by hand.
Instead they are handled always in

bulk and by electric power. Also
that all the old material has been

____  cleared off the ground and the only
Courtesy oj}  _____________\Herbsrt Morris Lid. 1 ? wor fc t ft a t  r ema [1IS to J one  a t

Showing the connecting link (in closed position) n . f „
for the rail of the Train-trolley Si t e  OL IHC r e l ay ing  {Continued on  page 265;

the
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g One of the Greatest Engineering Feats of Modern Times
Remodelling a London Station =

z
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

ONE of the most important and intricate tasks of the whole
of the electrification scheme of the Southern Railway,
and one of the greatest engineering feats of modern times,

was involved in the re-modelling of Cannon Street Station, which
took place last summer.

To undertake this work the station was entirely closed, in
acco rdance
with the  pre-
a r r anged
programme,
from 3 p.m.
on  Sa tu r -
day ,  5 th
J line until
4 a.m. Mon-
day ,  2 8 th
June. Dur-
ing these 22
days  t he
Company’ s
eng inee r s
took com-
plete pos-
session and
effected a
comple t e
transforma-
tion of the
whole of the
network of
the lines in
the station
and on the
bridge. The
p l a t fo rms
were  r e -
modelled,the
signal box,
which fo r -
merly span-

and 250 other grades attached to the Engineer’s Department
were employed at Cannon Street on the alterations. During
the period of transition it would have been difficult to recognise
the station and rail approaches from the old Cannon Street with
its trains running in and out every minute.

Rails were being torn up ; platforms demolished ; new lines
were lead-
ing to no-
where ; the
great No. 1
signal box
in dismant-
ling looked a
mass of scrap
i ron  and
scrap tim ber,
As one spec-
tator put it,
the place in
general re-
sembled a
war  t ime
railhead suf-
fering badly
from a dose
of high ex-
p lo s ive
shells ' How-
e v e r, t he
whole of the
work was
carried out
to  schedule,
and on Mon-
day, 28th
June, the
station, with
its new run-
ning roads,
remodel led
p l a t  f o rms,
and new sig-

nalling system, was re-opened without fuss or ceremony, to take
its place as one of the  chief termini of the greatest suburban
electric system in the world.

It had long been recognised that Cannon Street Station was
out-of-date, and in order to cope successfully with the ever-
increasing suburban traffic brought by the electrification, very
great alterations would have to be made to the running roads
and platforms.

In the past, the lines were laid out to conform with the re-
quirements of 50 years ago, bearing
in mind particularly the old prac-
tice of reversing trains at Cannon
Street, so as to serve that station and
Charing Cross. Trains coming in from
Charing Cross were able to cross on
the bridge t o  a midway or eastern
platform, and then leave again to-
wards London Bridge more or less
on the eastern side, while trains arriv-
ing from London Bridge were, as far
as possible, crossed to a western plat-
form to give them an approximately
clear path for the continuation journey
to Charing Cross. The discontinuance
of this practice during recent years,
and the systematisation of traffic as-
sociated with the method of “ parallel ”
working, considerably simplified the
difficulties in preparing the new lay-
out.

There are now four lines to and

The men at work removing old material and bringing in newe, 7, Looking towards London Bridge,width of the
bridge, dismantled, and a hundred-and-one other tasks per-
formed. It  is interesting to record that the whole of the work was
carried out according to plan, and without the slightest hitch.

Some months beforehand the new track, destined for Cannon
Street, had been laid out in a field alongside the goods yard ad-
joining New Cross Gate Station, in readiness for removal when
the time came. A total length of approximately 1 ,000 ft. of
lay-out was thus assembled complete to every detail including
the fitting of point motors, electric conductor rails, signalling
and power cables, etc. Here it was
thoroughly tested, and every section
indexed and numbered ready for taking
up piecemeal for transportation to
Cannon Street to replace the old track.

In connection with this latter task,
an important point had to be reckoned
with-—that of metal expansion. Whereas
the track was laid on cold earth in
January, the new sections were going
down on a metal bridge in warm weather.
This meant that each section would
expand to some extent. Over the
whole bridge it was calculated for an
expansion factor of 6 in. to be dealt
with and this was allowed for section
by section. Datum-line points were
fixed all along the bridge, and the
track and points were corrected for
each section by triangulation as the
work proceeded.

Five hundred permanent-way men A gang at work, placing new lines into position
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is now a new station signal cabin at the bridge end of No. 8 plat-
form. This is power-operated, and much smaller and more
convenient than the one it replaced. Instead of 332 manual levers

from London Bridge—down, down, up, up—and with one ex-
ception (viz,, up-local line to No. I Platform) all the platforms
can be served from or to each of the in and out roads.
The transfer
of locomo-
tives from
the western
side to Ewer
S t r ee t  o r
Cha r ing
Cross can be
done on the
western sid-
ings without
fouling the
runn ing
lines.

All four
l i ne s  a r e
equ ipped
for electric
traction, but
t he  t r ack
rou te s  t o -
wards Plat-
forms 6, 7
and 8, when
l eav ing
those serv-
ing the other
p la t fo rms ,
have  no t
been  l a id
wi th  c o n -
ductor rails.
Towards
Cha r ing

to operate
(245 in No.
I Box and
87 in No. 2)
t he re  a r e
now on ly
140.

The new
electric light
system was
sign  a Hi ng
brought into
use in place
of the former
se  m aphore
sys t em.
The  p r i n -
ciple of the
s igna l  l i ng
and electric
power work-
ing of the
po in t s  a t
Cannon
Street and
Cha r ing
Cross is now
exactly the
same as that
of the in-
s t a 1 l a t  ion
between HoL
b o r n and
E lephan t

Cross two Photographs]
lines open
out into three, joining the route from London Bridge to Charing
Cross, these connections being available for the movements of
engines and empty carriage trains, as has been the case for some
time past. There are 77 sets of
points in the whole of the new
layout as against 101 in the old
layout.

The platforms at Cannon Street
Station are now numbered from
the eastwards (Nos. 1 to 8) instead
of from the west as formerly, when
there were nine platfonus num-
bering 1 to 9. The old Platform
No. 4, which was short, and could
therefore only be used for trains
of suitable length, is done away
with. Platforms No. 1 , 2, 3, 4
and 5, are used only for electric
trains, No. 5 is also used for steam
traffic, and Nos. 6, 7 and 8, for
steam trains only. Ali the plat-
forms have been widened and
lengthened, none being less than
20 ft. in width. The lengths vary
from 570 ft. to 748 ft.

In the old layout very little
space was provided for light engine
movements, and engines waiting to
take out arriving trains often had
to be held on a running line. Al-
though, owing to the electrification,
need for engine accommodation is
now not so great and ntore room is
available under the new layout.
The situation is further improved
by reason of the fact that formerly
at the south end of the bridge it was
necessary to provide engine ac-
commodation on the western side
only. The old engine shed on the
eastern side, towards Borough Market
Junction, was therefore done away
with altogether, and its site used
for a sub-station.

[Courtesy s.  Ply. and Castle
but the ap-

paratus is different and of an improved type.
The closing of Cannon Street naturally had the effect of throwing

a large volume of passenger traffic upon London Bridge Station.
Normally, London Bridge (eastern
section) has 10,000 passengers and
Cannon Street 22,000 from 7 a.m.
to 10 a.in. Despite the Company’s
advice to passengers for the City
to travel on to Charing Cross
instead of overcrowding Loudon
Bridge, comparatively few did so,
and London Bridge had an average
of 26,000 " rush-hour ,r passengers
to deal with every morning of
the closing. As each incoming train
emptied, the platforms became a
mass of humanity anxious not to be
delayed en route to business.

During the three hours men-
tioned, 81 train arrivals had to
be dealt with at London Bridge
(eastern section) daily ; 23 ter-
minated there, and 58 went on
to Charing Cross. At the latter
station also, it can readily be ap-
preciated much extra work was
entailed, over 6,000 extra pas-
sengers using this terminus every
morning during the rush hours,
the number of train arrivals per
hour during this period being 26
instead of 15.

The preparatory work for the
reconstruction was commenced as far
back as January last year, when, as
mentioned in the April a
large girder measuring 140 ft. in
length and weighing 72 tons was
placed in position in the bridge over
the river to permit the subsequent
re-arrangement of the tracks. This
smart engineering feat occupied less
than 36 hours.

The manner in which the whole

New Lines being laid and (on the left) one of the old platforms demolished

A photograph taken from the roof of Cannon Street Station,
showing the new layout, looking towards London Bridge

The old elevated signal box (No, 1), which, spanning all the
metals on the bridge, formerly controlled the traffic with the
co-operation of the smaller No. 2 Lox, was removed, and there

of the task in connection with the Cannon Street remodelling
was schemed out and carried to  a successful conclusion reflected
the greatest credit on ail concerned in the work.
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New 2004on Floating Crane
Built in Holland for the Harbour at Le Havre
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C

THE fine floating crane illustrated above was de-
livered a short time ago to the Harbour authorities
at Le Havre, that  busy French port through

which many troops and great quantities of munitions
passed during the War.

The crane was built at Schiedam in Holland, by
Werf Gusto, Firma A. F .  Smulders, which firm it may
be mentioned, built the “ Mammoth,” the 200-ton
floating crane belonging to the Mersey Docks and
Harbour Board and located at Liverpool.

The new 200-ton crane is of very similar design and
appearance to the " Mammoth,” which has already
been described in these pages. It  is able to hoist a
load of 200 tons to a height of 160 ft. above the water-
line at a distance of 95 ft. from the centre line of the
crane. Alternatively, it is able to hoist a load of 150
tons at a distance of 130 ft .  from the centre line of
the crane.
Details of Crane Framework

The jib rests on the pivot bearing of a tower rigidly
fixed to the deck of the pontoon.

There are two main blocks, each capable of handling

a load up to 100 tons or when coupled together, will
hoist a load of 200 tons. Two trolleys, capable of
travelling along the whole of the crane-jib, also may
be used either independently or coupled together.
The hoisting speed of the two main blocks is 4.5 ft .  per
minute, and the speed of the trolleys 30 ft. per minute.

The crane framework may be divided into two sec-
tions (1) the lower platform, on which the winch-room
is situated, and (2) the upper platform, on which the
crane-jib is carried by means of two pins. Upper
and lower platforms are connected by a strong steel
structure. At the aft side of the tower are the screwed
rods controlling the derricking movement of the crane-
jib. Here also is the counterweight for balancing
the jib.

On the lower platform are fitted the roller bearings
on which the tower revolves. The crane can slew
a complete circle in about six minutes.
Electrical Brakes make all Operations Safe

In the winch cabin are arranged the two 100- ton
hoisting winches, the two 30-ton hoisting and travelling
winches for the trolleys, and, in addition, the gear for

meccanoindex.co.uk



THE MECCANO MAGAZINE 263

(d) excellent safety devices and (e) no shocks and con-
sequently no damage to the construction work.

The pontoon is divided into several watertight compart-
ments and the after-deck is specially strengthened to

carry loads of 200
tons. In the pontoon
itself are the dyna-
mos, driven by a
triple expansion
steam engine with
surface condensers.
Steam is supplied by
a boiler with a work-
ing pressure of 147
lbs. per sq.  in. This
also supplies four
steam capstans and
one steam windlass.
The pontoon, winch
and driver’s cabin
are all provided
with electric light-
ing from a separate
s t eam dynamo .
Cabins for officers
and crew, galleys,
l amp- rooms ,
lavatories, also coal-
bunke r s ,  wa te r -
tanks, stove-rooms,
etc., are built on
deck  o r  in  t he
pontoon.

The crane was towed from Schiedam to Le Havre
without the jib being dismounted, sheer-legs being fixed,
as shown in the photograph on the preceding page,
to make the crane sea-worthy. These sheer-legs
were, of course, removed as soon as the voyage was
completed.

slewing and der ricking.
All winches are provided with strong electrical brakes

and all movements of the crane—such as lifting, derrick-
ing, slewing and travelling—are operated by the crane-
d r ive r  from the
cab in  s i t ua t ed
unde r  t he  j i b .
F rom he re  t he
driver has an un-
interrupted and
clear view of all
operations.

Only three men
are required for
operating the crane,
viz. : engine driver,
deck hand and
crane driver, and
the operating of
the crane is ex-
tremely simple and
abso lu t e ly  safe.
The loads can be
dealt with with the
greatest ease and
security from the
lowest speed imagin-
able to the highest
speed admissible,
without any change
in the transmission
gearing.

This is achieved
by means of a special switching system, which has also
other advantages, including :—(a) definite speed at a
definite position of the controller ; (b) the regulation of
very low current, and therefore scarcely any loss of
energy ; (c) no interruption in the main current, and no
wear of contacts and maintenance for the same reason ;

Photos courtesy] [Werf Gusto, Firms, .4. F.  Smulders
The new Crane picks up a heavy barge with ease

the piston ascended with the rapidity of
a hammer-blow, in spite of a suspended
burden of 18 lb. The descent of the
piston when steam was again admitted
into the cylinder was equally speedy.
Improvements in Spite of Difficulties

The roughly-made model thus more
than justified its creation and Watt turned
eagerly to the construction of a bigger
and better one. There was not sufficient
room for this to be built in the small
cellar and a more commodious apartment
was acquired in part of a building once
used as a pottery factory. There, in
company with an assistant mechanic
named John Gardiner, the young inventor
worked zealously on his new engine.

No mechanic who felt capable of boring
out a cylinder could be found in the city,
and Watt was dependent upon a metal
worker or “ whitesmith," who hammered
this important part out of sheet iron,
soldering it at the joints. The cylinder
for the new engine admitted of a two-
foot stroke of the piston and was about
five inches in diameter. In order to
keep the cylinder hot during the brief
periods preceding each admission of
steam Watt contrived a *' steam jacket."
The cylinder was inverted and enclosed
in a casing of wood large enough to leave a
cavity between its inner wall and the
cylinder, this cavity being filled with steam
when the engine was set to work. The
piston was passed through an aperture in

Lives of Famous Inventors -
(ConfOrwcd from page 227)

working model became a matter of im-
mediate importance. There was no room
in the already crowded workshop to carry
out this work and therefore Watt rented
an old cellar where he laboured on the
construction of his model. Difficulties
in plenty beset him, for he found that it
was easier to plan than to  erect. His
sheer inventiveness gave him added
trouble, for he was continually pausing
in the work of construction while he
sought to  embody in the engine some new
idea that had suddenly occurred to him.
Thus was he often led into complications
that proved of no practical benefit to the
model and served only to hinder its com-
pletion the more.

Watt was unable to find workmen
skilled enough to  carry out his designs
and the clumsy and often inaccurate handi-
work of those upon whom he had to rely
for the making of the cylinders and other
large parts filled him with despair. As a
result of this crude workmanship, when
at length the engine was tried out many
cracks and faulty joints were revealed by
the steam, which openly hissed out of them,
giving the model the appearance of some
weird monster of evil ! When steam was
drawn off and the condenser cocks shut,

the bottom of the casing and thence
through a steam-tight stuffing box. the
packing in this being lubricated with oil.

At the end of two strenuous months the
model was completed. Its success on
trial was greatly marred, however, by the
excessive leakage of steam through faulty
joints and by bad workmanship generallv,
the numerous Haws in the cylinder detract-
ing seriously from the value of the pro-
tecting steam jacket.

Vigilant Vanmen
Whilst a G.W.R. carman was making a delivery

in Manchester recently, and whilst the vanguard
had run forward to stop the horse, which had moved
onwards, a parcel containing six dozen wristlet
watches was stolen from the lorry. The vanguard
noticed the theft and shouted to the carman, who
immediately gave chase, leaving the horse and van
in charge of a Midland Railway carman who was at
the same premises.

The carman overtook the thief and knocked the
stolen parcel out of his hand, which was recovered
by the vanguard, whilst the carman endeavoured
to close with the thief. The latter, however, suc-
ceeded in getting away after bulling the carman in the
face, smashing his artificial teeth and injuring bis
thumb.

When the carman and vanguard were in the same
vicinity about three weeks later, the latter observed
a man whom he recognised as the thief, and promptly
informed the carman, who had him challenged and
taken into custody by a City constable.

There was a sequel in the Manchester City Police
Court when the thief, who proved to be an old offender,
was sent to gaol for six months.

The carman and vanguard have been awarded
gratuities for their vigilance and prompt action,
and the former has been compensated for the damage
to his teeth.—“ G.W./?. Magazine.'*
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L_ l□□Loco that Won £1,000 Prize
An Interesting Electric Loco for Use in Collieries
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The Colliery Loco about to be loaded up

RATHER more than three years ago Mr. Charles
. Markham of Chesterfield, offered a prize of £1,000

for a colliery loco to be used underground to
replace ponies for hauling coal tubs. Ten locos were
entered and five were
selected for tests that were
carried out at the Bro ds-
worth Main Colliery, Don-
caster.

As a result of those tests
the prize was awarded to
the “ Union ” patent electric
storage battery loco, designed and constructed by
Messrs. Joseph Booth & Bros. Ltd., of Rodley, near
Leeds. Since the competition the general design
has been somewhat altered and improved.

The loco is of 2 ft .  gauge with a wheelbase of 2 ft.  3 in.,
the wheel diameters being 22| in. and the road clearance
between the wheels above the top of
the rails 5¾ in. The overall length
is 10 ft., the width and height each
being 3 ft.  6 in. The loco has a start-
ing pull of 2,000 lb. and is capable
of hauling five tons on the level at a
speed of approximately 6 m.p.h. or
twenty tons at 3 m.p.h.

Special attention has been paid to
securing the utmost accessibility.
The battery cells are mounted in
groups in hardwood crates and housed
in flame-proof mild steel boxes. These
boxes are supported on rollers mounted
in the loco frame and locked in position
by two pivoted bars, one on each
side of the loco and running the full
length of the boxes, each being securely

clamped by a single-hinged bolt.
The cables are taken in and out of the boxes by

quick releasing plugs. When the battery becomes
discharged all that is necessary is to release the plugs

and the one clamping nut,
pivot the locking bar over
and roll the battery oft*
the machine. A fully charged
battery can then be rolled
into position, the whole
operation occupying less
than five minutes. The

removal of the battery lays open for inspection the
whole of the mechanism.

Power is derived from a motor of robust proportions
placed at the opposite end of the loco from the driver
and is transmitted through two flexible couplings
and cardan shaft to a high-efficiency free coasting

worm and wheel on the axle nearest
to the driver. Powerful brake gear
operating on the rims of all four
wheels is fitted and sanding equip-
ment is provided for each wheel,
the sand being conducted to the
rails through rubber pipes that cannot
be damaged by derailment or by
contact with any projecting object.

The loco is composed of two units,
mechanical and electrical respectively.
The mechanical unit consists of the
two axles and brake gear mounted
on an inner frame, and the electrical
unit of an outer frame carrying
the motor, controller, resistance, cir-
cuit braker and all electric cables.
When overhaul becomes necessaryThe "cab/* showing control levers
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This article describes a new colliery locomotive of the type that is rapidly
gaining favour for use underground. The use of these small locomotives
will eliminate, at any rate to a certain extent, the use of pit ponies. Owing
to the unnatural life they necessarily have to lead, these creatures have always
been the subject of considerable sympathy from those interested in the well-

being of animals.
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compensate these fine little animals for the loss of
their natural surroundings.

Large numbers of these pit ponies are obtained from
the New Forest, where they run wild. Every now
and then there are organised " round-ups ” by the
Owners of these herds and the high-spirited little
creatures captured are sold for work in the mines.

During the strike last year, when the demand for
new pit ponies did not exist, the ponies captured in
the New Forest were sold for other uses, and the price
they fetched was sometimes as low as £3 apiece or
even less. At this price they were worth buying for

the sake of their
hides alone and it
is believed that
large numbers of
these charming
little creatures
were sold for
slaughter for this
purpose.

Incidentally it
may be remarked
that coal strikes
have their pleas-
ant side, at any
rate as far as

pit ponies are concerned. When the pits are closed all
the ponies are brought to the surface and they may then
be seen grazing in the fields around the pit-heads or gam-
bolling in the summer sunshine, thoroughly enjoying
life and quite happy in the fresh air and daylight again.

We all hope that the introduction of the new colliery
locomotive into the mines may be speeded up, so
that many, if not all, the ponies at present employed
may be given their freedom and the trapping of the
New Forest ponies for work in the mines may no
longer be necessary.

the two units can be separated by unskilled labour,
no severance of electrical connections being involved.

The spring- mounted draw-hooks and buffers are
worthy of special note as they reduce the shock to loco
and battery when starting and stopping. Another
advantage of the spring draw-hook is that the strain
on the links connecting the loaded tubs is greatly reduced.

Great care has been taken to produce a thoroughly
flame-proof con-
struction. The
electrical units
are equ ipped
with flame-proof
terminal boxes,
fixed insulated
studs being pro-
vided for carry-
ing the conductors
from the terminal
boxes into the
main housings.
This is necessary
because of dan-
ger of explosion.

All material
liable to catch
fire or to be
affected by excessive heat is thoroughly encased and
if any part should take fire it would be impossible
for the flame to reach the external air.

The introduction of these colliery locomotives should
ultimately render unnecessary the use of ponies, now
employed in most mines for hauling the coal tubs.
Thousands of these pit ponies in this country alone are
condemned to live hundreds of feet below the ground
and in total darkness. Although it is pleasing to
know that they are treated kindly and are housed in
clean stables, and well fed, none of these facts can

The Load in position on the Loco

Re-laying Railway Track—
(Continued from page 259)

is the packing of the sleepers—that is the
completion of ballasting.

By  the new method the saving in labour
has in actual practice amounted to about
50% as compared with the old method,
and there is obviously much less risk of
injury to men—a very important item—-
or of damage to material.

The Track-layer necessitates possession
of the road for its most effective operation,
but as it  operates quite as well by night
as by day, being very efficiently illuminated,
there must be few places on any railway
at which it  cannot be used. In any case,
where the Track-layer is used, the saving
in cost is great enough to justify special
arrangements even at the expense of some
temporary traffic inconvenience.

The old re-laying methods necessitate
restricted speed with consequent traffic
delays, for, in some cases, several weeks.
The new method does not require more
than two or three days' speed restriction,
and is generally efficient within retaining
walls, tunnels and between platform walls.

It  has been proved that the distribution
of new materials and the collection of all
old materials at a central materials-depot
not only greatly facilitates the canying
out of re-laying programmes, but also
ensures a much closer supervision over the
selection of those portions of released track
that are to be re-used for re-laying on
secondary lines and sidings. It is also to
be noted that since no materials are at any

were laid. A large dinner is stated to have
been nearty provided at the ' Peacock ; ’
a carriage and four bands of music ordered ;
wagons painted blue, and horses proffered
to draw the coal into the town.

“ But alas I instead of the triumph so
confidently anticipated, the brilliant bubble
suddenly burst. I t  was discovered that a
cruel hoax had been perpetrated. The
workmen, fearing the consequences, betook
themselves to flight and on their arrival
at  Birmingham wrote a letter confessing
that, in the absence of Mr. Whitehouse,
they had themselves introduced into the
boring the coal which had been found I ”

Nowadays, happily, a knowledge of the
geological formation of a district largely
eliminates the risk of such deception suc-
ceeding in its purpose. Boring operations
have become more a matter of confirming
the existence of coal measures already
prophesied by geologists. The accurate
geological maps published in this and other
countries are valuable aids to prospecting
for minerals, and since their inception have
been the means of saving much futile
boring. Prospectors to-day are able to
commence boring operations with a fair
certainty of finding what they seek.

time lying along the line the store-keeping
work is very much simplified. It is, of

| course, obvious that this machine will as
effectively re-lay second-hand track as
new track. Such second-hand track may
be re-laid on secondary lines or sidings
while still in the original, assembled con-
dition, or may be built up from selected
second-hand material in the central depot.

We have to  thank Herbert Morris Limited
of Loughborough for supplying the illus-
trations and for supplying the information
on which the article is based.

The Story of Coal - continued from page 205)

on being set agoing was christened ' The
Wonder.' About Christmas 1838 the
shaft had been carried down to a depth of
about 900 ft .  at  an expenditure of
£11,534 9s. 0d., and everybody was on the
tip-toe of expectation. The opinion was
general that Mr. Whitehouse, the superin-
tendent, bad bored through a vein of coal
seven feet thick.

“ Those who were not fortunate enough
to hold shares blamed themselves for their
folly ; those who held them began to
calculate upon the great source of wealth
they would one day enjoy.”

Some of the people sold their shares for
double the price they bought them at .

‘‘ One of the largest shareholders made a
bet of 100 to 5 that a wagon load of coal,
dug out of the company’s pit, would
be exhibited on the market hill on a
certain Monday, and many other bets

I MECCANO WRITING PADS are supplied
in two sizes, each consisting of 50 printed sheets
of tiit ted paper with cover. Prices— Large,
1 / -  each, and small, 6d, each (post free), from
Meccano Ltd., Binns Road, Liverpool.
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Wonderful New Air Camera
Automatically Recording All Details of Photograph

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a □□
□□

□□
□□

□□
□a

□□
□□

□□
□□

□□
I

THAT the new
science of
a i r photo-

graphy, born with
the war, did not
d i e  w i th  t he
Armistice, is very
evident from an
in spec t ion  of a
new air camera to
be used for the
air survey con-
tract that is about
t o  be  ca r r i ed
out in Northern
Rhodesia. This
interesting piece
of apparatus was
demonstrated in
London by  the
Aircraft Operating
Company, before
the Delegates of the
Dominion Confer-
ence, at the request
of SirSamuel Hoare,
the Secretary of
State for Air.

at which the
aeroplane was fly-
ing ; the angle of
inclination to the
ground beneath ;
a serial number ;
the scale ; type of
aeroplane used—in
fact all the in-
formation likely
to be of assistance
for surveying or
map-making. Amid
all this data it
is strange, how-
ever, that no pro-
vision is made for
i n  d i  o a  t i ng  the
points of the com-
pass. This is not
absolutely neces-
sary, perhaps, for
in most cases the
shadows cast on
the ground, taken
in conjunction with
the time, will
a f fo rd  sufficient

The Eagle Air Camera, as it is called, will take single
views, mosaics, oblique, and stereoscopic views. With
a single loading exposures may be made at exactly
the correct inter-
val of time. It  is
thus possible for
the consecutive
pictures to be made
to match correct-
ly and to form a
continuous strip
map extending
over a distance of
from 100 to 500
miles. The photo-
graphs measure
7 in. by 7 in. The
films are panchro-
matic and each is
9 in. in width and
65 ft. in length,
there being thus
sufficient film for
100 exposures.

On every nega-
tive is recorded
not only the date
but also the exact
hour, minute and
second  o f e x -
posure ; the height

indication of the direction of north and south.
Exposure details are recorded automatically when

the exposure is made, and the various operations of
the camera —such as setting the shutter, wind-
ing the film, etc.—are all controlled from a small

switchboard.
Th i s  sw i t ch -

boa rd ,  u sua l ly
mounted in the
p i lo t ' s  cockp i t ,
is no larger than
a cigar box. It
indicates to the
p i lo t  t ha t  t he
va r ious  move -
men t s  of t he
camera are work-
ing correctly. It
also carries a red
lamp, not unlike
the tail lamp of a
motor car, to warn
the pilot that a
pho tog raph  i s
about to be taken,
so that he may
keep the aeroplane
as steady as pos-
sible during the ex-
posure.

The body of theThe Camera mounted in a fuselage

The Eagle Automatic Electric Camera
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unexplored territory, every precaution has been taken
against stoppages. Normally the mechanism is driven
by a 12-volt electric motor, but should the current
fail, the mechanism can be driven by an air propeller
and, failing that, by hand.

The method of supporting the camera in the aeroplane
is such that it
may be set a t
any  des i r ed
angle to correct
the changing
position of the
ae rop lane  t o
the horizontal.
The  camera
may also be
rotated in its
suppor t s  t o
allow for drift
due to a side
wind.

The weight
of the camera
va r i e s  f rom
41 lb. to 51 lb.
acco rd ing  t o
the  s i ze  o f
l ens  f i t t ed ,
while the other
compone  n t s
weigh  abou t
401b .  ; spa re
magazines, with
100 - exposure
f i lm ,  we igh
14 lb. each. The
price of this
camera is, we
u n de r s t  a n  d ,

£250, and several are already in use by the Royal Air
Force, by whom it is known as the “ Service Type
F/8T

The Eagle Air Camera may be said to mark a
distinct advance in air photographic survey, for it will
enable large tracts of country to be mapped accurately
at a cost comparing most favourably with ground
surveys and with an immense saving of time. I t  is
satisfactory to know that,  with regard to air photography
at least, British firms have established a lead that in
all probability will shortly be followed throughout the
world.

camera, which carries the lens cone, gear-box, instru-
ment box, focal plane shutter and magazine, is made
entirely of aluminium. A recess is provided in the
top of the body to accommodate the film register plate,
which is of specially selected glass provided with the
necessary collimating points.

The  f i lm
magaz ine  i s
also made of
aluminium and
is attached by
spring clips to
the  camera
body. Several
spare loaded
magazines may
be carried in
the aeroplane
and may be
attached whilst
in flight. A
separate com-
pa r tmen t  of
the magazine
con ta ins  the
gear ing,  t he
counter indi-
cating the num-
be r  of ex -
posures made,
and the indi-
ca to r  t ha t
shows at a
glance when
the film maga-
zine is func-
t ion ing  cor -
rectly. The
frame carrying
the film spools is provided with a pressure pad, mechani-
cally operated when the film is stationary, to hold
the film flat in the focal plate at the moment of exposure.

The lens cone is adapted to take any lens from 7 in.
to 20 in. focal length. The standard lenses supplied
have an aperture of F.4.5. The focal plane shutter
is set to give an exposure of l/90th of a second, varia-
tions of exposure being made by means of an iris dia-
phragm. The actinic value of the exposure at " open ”
aperture, however, is ample for a good negative on
a day of low light value.

As the camera was originally designed for mapping

Specimen view (Chichester) taken by the new Camera, showing record of details in margin on right

again, he clambers under her cross-head
guides and motion , giving a drop of oil here,
and feeling the heat of something there.

The mails have been loaded, the passen-
gers have entrained, and the doors are
slammed. A vast plume of white steam
surges into the foggy atmosphere. The
steam blast rumbles through the chimney.
The station lights gleam wanly on name-
plate and splashers. The guard's whistle
goes, answered with a shriek by the engine.
The fireman starts her going gently, and
the driver swings up to the footplate
majestically, unhurried, as the great
engine throbs from the platform.

Caldicoi Castle threshes away into the
murky night, pulling so strongly that her
red breath pulses and flashes from the
fire-door. The great string of human
freighted coaches slips by, and is gone.—
G. W. G. in the *' G.TF.l?. Magazine.”

giant draws to rest. Her long train of
fine solid -looking coaches stands behind
her. Windows are steamed over, and give
dim glimpses of occupants sleeping and
reading. A fascinating suggestion of white
cloth, flowers, and glassware comes from
the great dining car.

The splendidly massive Caldwot Castle
stands resting, and gathering strength
for the next race through the sleeping
countryside. What a figure of romance
she is. Bred of long lines of steel grey-
hounds, she stands, the culmination of
locomotive construction. From bogies to
powerful funnel, from cylinders to sizzling
safety valves, and from huge boiler to cab,
she is a thoroughbred.

The driver descends from his cab, a
greasy figure with oil-can and waste.
While his mighty steed stands, as it were,
pawing the ground and anxious to be off

The Night Mail
I t  is night and the long platforms are

deserted but for a few travellers, who
walk about with their collars turned well
up. Few porters are to be seen. The
glaring lamps illuminate patches of stone,
and leave queer, flickering shadows behind
columns and comers.

A t iny signal arm, tucked under the
glass roof, drops and its red changes to
green. Porters appear with baggage,
postmen with trucks of mail-bags. The
passengers gather up their armfuls of
luggage and gaze with expectant eyes
at the far end of the station.

From the blackness there an engine
.appears, gliding swiftly out of the gloom.
The two bright buffer-lamps betoken the
express. With a vast simmering of steam,
and a grind of brake metal, the green
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With the Secretary
Further Exhibition Models

In last month’s notes I drew attention to the possibilities of
the Silhouettograph and Meccanograph models when used at
Exhibitions. I would also suggest that the humorous side of
Meccano should not be forgotten on these occasions. Club Leaders
and secretaries will no doubt remember the extensive series of
models described under the title “ Discoveries in Meccanoland "
and " Adventures in Meccanoland ”
in our issues during 1925 and 1926,
the last two articles in the series appear-
ing in the February and March, maga-
zines of last year.

Those models will, I am sure, amuse
visitors very greatly. Older people
will be vastly amused at  the antics of
the disappearing Meccanitian and
Major McCahno is certainly worthy of
introduction along with the smallest
inhabitant of Meccanoland. Younger
people also will be eager to attempt
to score a penalty goal against the
Meccano goal-keeper, and will no doubt
be willing to pay a small fee for the
privilege.

An Editor in  Hospital
No, i t  is not the Editor of the “ J / .A/.”

Great sighs of relief 1 I t  is Robert G.
Middleton, the editor of the Magazine
of his Meccano Club, Birmingham,
who has written to me from the eye
hospital where he is undergoing treat-
ment.

I mention him here as an illustration
of a way in which enthusiasm for
Meccano can be of value in the some-
what depressing atmosphere of a
hospital. This energetic editor keeps
the nurses amused with the aid of
the jokes in the "ALAL M and runs
little competitions among the younger
patients in his ward for small prizes
provided by himself. In addition to
this he finds time to make up a few
jokes to send along for the “ wFi reside
Fun " pages.

Nurses and patients alike will find
themselves a little duller when Robert
Middleton leaves. Nevertheless I
wish him a speedy recovery and return to his normal activities*

Club Work in  Canada
I have recently heard from the Secretary of the Winnipeg

division of the Manitoba Meccano Club, and have found his letter
ven-' interesting. It  is obviously a very live Club and possesses
one feature that appears to me worthy of introduction into many
other clubs. This is the formation of an engineering committee.
There are four members of this committee, and its purpose is

to construct and explain models in the Meccano Standard
Mechanisms Manual for the benefit, presumably, of the Club
members in general.

Thoroughness is obviously the guiding note of this Club. By
the time that the members have worked their way through the
Manual they will be well on their way to being fully fledged en-
gineers and I will warn Mr. Hornby that he may expect a flood
of Prize-winning models from Winnipeg in the near future.

A New Meccano Guild Map
It  x\nll interest Club Secretaries and

Leaders to hear that a new Meccano
Guild map has been prepared. The
first edition of this map was found to
be of great value in many ways, es-
pecially in the arrangement of inter-
club functions, such as football or
cricket matches, or joint excursions.
On the new map every town or city in
which there is a Meccano club is
marked with a black circle, and a
separate list gives the names of the
clubs in those places where there are
two or more.

I t  is hoped also that the map will
be of assistance to the “ lone '* member
or to the new Meccano boy who wishes
to join a club in his district, and as the
address of ant’’ club may be obtained
from Headquarters the map may be
regarded as a complete guide to the
Meccano clubs of the British Isles.

Incidentally, the completion of this
map proved to be a greater task than
that of the similar one published in
the "M.M."  in January, 1925, as the
number of clubs has increased greatly
in the interval. The map will be
ready on March 8th, and will be sent
to any reader on receipt of an addressed
envelope bearing a halfpenny stamp.
A tree copy will be supplied to every
Meccano Club.

Proposed Clubs
Attempts are being made to form

Meccano Clubs in the following places,
and boys interested in becoming members
should communicate with the pro-
moters, whose names and addresses
are given :—

LONDON—  RoTHERHiTHE  : John II. Chandler, 116. Neptune Street,
Rotherhithe, S.E.16.

LONDON  — BALH  AM : G. Masters, 89, Cam bray Road, Balham, S. W.11.
LONDON—E.15 : S. Clarke, 73, Gurney Road, London, E.15.
COWDENBEATH— John Paul, Ashburn, Cardenden, Fifeshire.
BARRY—D. B. Lloyd, 12, Clifton Street, Barry, Cardiff.
1-IoLBEACH— W. Clarke, 6, The Tenters, Holbeach, Lincs.
TREK  ARRIS— G. P. Edwards, 66, Fell Street, Treharris.
Sr .  HELENS—T.  ’Ripley, 214, Greenfield Road, St. Helens.
DURHAM—*Clifiord Turnbull, 10, Whinney Hill, Durham City.

Sir Walter Raleigh and Jackie Coogan together at Exeter I Our
photograph shows a group at the Carnival Exhibition recently

held by the Exeter M,C.
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West Bridgford M.C.—The club roll is rapidly
increasing and it has been decided to discontinue re-
cruiting for a time. A large Exhibition has been held,
at which about 150 boys and 250 adults attended.
Club roll : 40. Leader : Mr. N. C. Whitehead,
Y.M.C A., I o-idon Road, Nottingham.

Cranham M.C. —Games Evenings are popular and
Raffia work is found interesting, some excellent
Serviette Rings having been made. New members
will be made very welcome. Club roll : 7. 5«nrf<rry :
J .  C. Cheshire, Post Office, Cranham, Essex.

Exeter M.C.—The most notable event is the starting
of a Magazine entitled " The White Triangle." A
copy of the first issue has been received a t  Head-
quarters and is an excellent number. Several o# the
members contributed items and the printing was done
by H. V. Bratling. A big model of a Motor Train has

been built. The chassis was
construct'd in the new colour-
ed Meccano by the " Meccano
Section." I t  was then handed
to the " Fretwork Section "
who constructed the body
work, and finally passed to
the “ Electrical Section " who
lilted the electric lights. A
recent lecture by R. Youldon,
a member of the Electrical
Section, on " Magnets," proved
very interesting. Club roil :
255. Sub. Leader and Sec-
retary . Mr. L. G. Lcndon,
" Homeside," 72, Old Tiverton
Road, Exeter.

Haslingden Secondary School
M.C.— Lectures are now very
popular. Dr. G. H. Tupling
gave a lecture on " Th*-
History of the Cotton Trade,”
which was greatly enjoyed,
and an address on " The
Manufactuie of Yarn,” by
Mr. W. Tattersail, aroused
great interest. The lecturer
snowed many samples of yarn
in the various stages of manu-
facture. An Exhibition in
the club-room proved very
successful. A large Hornby
lavout was a great attraction,
and a Windmill in coloured
parts and a Motor Chassis
were loaned from Head-
quarters. Club roll : 36.
Secretary : Kenneth G. Tup-
ling, 16, Alexandra Terrace,
Haslingden.Rossendale 1 ancs.,

Withington (Manchester
M.C.—A Contractors’ Night
proved a great success. Two
boys, K. Cradduck and E.
Saunsburv, were elected
" Contractors,” each at the
head of a gang of " work-
men." Rival plans were
drawn up for a bridge to be
constructed between two
tables. These plans were
submitted to the Leader, who
selected Craddock’s plan as

being the more suitable. The Annual Club Party held
at the home of the Leader proved very successful
A Stamp Evening has b en arranged and Model-bund-
ing lakes a prominent position in the syllabus. Club
roll : 11. Sec retary : Kenneth Cradduck, 36, Mauldeth
Road West, Withington, Manchester.

Edgeley (Stockport) M.C.—The fifth anniversary
of the club was celebrated recently and enjoyed by all.
An interesting Competition has been organised for
Indoor Games and is proving very popular. The
new session, it is hoped, will be a record one. Club
roil : 9. Secretary : L. Broadhurst, 29, Glanvor
Road, Stockport.

Ashburton School M.C.— Membership is open to boys
other than memtiers of Ashburton School, and appli-
cants should write to the Leader. At a recent meeting
four tables were set as Aerodromes. One of the
older members was appointed " Foreman of each
" Aerodrome,” with four younger boys as Engineers.
They carried out orders wrell, and Aeroplanes. Zeppelins,
and Searchlights were built. It is proposed to hold
a similar evening shortly substituting “ Railway
Stations" for "Aerodromes,” and using Hornby
Trains. Club roll: 20. Leader and
Miss C. R. Bolt, 131, Anerley Road, London, S.E.20.

Mutley Grammar School M.C.—Good progress is
reported. In alternate weeks members bring models
to the club-room, and many good models are ex-
hibited. This club would like to open up correspond-
ence with any other club with the object of stimulating
mutual interest. Secretary : Kenneth Wills, 8,
Beechwood Avenue, Mutley, Plymouth.

St. Albans M.C.— Having obtained a better club-
room, meetings are now well attended and the member-
ship shows a steady increase. One of the rules is that
if any member fails to attend for three consecutive
weeks for any cause other than illness he will be
suspended. Model-bit Iding is a popular feature and
Model-building Evenings have been arranged for the
new session. One of the members is making cases to
contain a membership card and a subscription card.
These are to be sold and the profit placed to  club funds.
Club roll : 15. Secretary :
H. M. Upward, 19a, Worley
Road, St, Albans, Herts.

South Park M.C.—Several
interesting Lantern Lectures
have been delivered and great-
ly enjoyed. ” South Africa "
was the subject of one lecture
and another dealt with “ The
Isle of Man.” A recent Ex-
hibition proved highly success-
ful and Taylor and Kendrick
have been specially mentioned
for their good work, the
former contributing a very
efficient Tie-press and the
latter a Clock. Club roll ; 28.
Secretary : D. Clayton, 39,
Gordon Road, Ilford,

Middlesbrough M.C.— Has
been divided into two sec-
tions known respectively by
the now familiar names,
" Nuts ” and “ Bolts." A.
Bradley was elected as Sub-
Leader for the " Bolts ” and
W. H. Appleyard for the
" Nuts." The Annual Club
Party was attended by 24
members who greatly enjoyed
the evening. The club-room
was decorated and tea was
provided, several ladies very
kindly giving their assistance.
The President, Mr. W. H.
Spiers, gave an interesting
talk on " The History of
Stcarn and Pumping En-
gines," Preparations are on
foot for an exhibition, which
the Captain of Middlesbrough
Football Club, Mr. Wm.
Birrell, has promised to open.
He will be supported by Mr.
G. Camsell, the Middlesbrough
centre forward. A “ Lecture
Night " is to be held every
month in future. Club roll :
44. Secretary ; A. Bradley,
23, Laurel Street, Middles-
brough.

St. Saviours (Tonbridge)
M.C.— The popular Leader,
Captain Parrott, unfortunately has been obliged to
resign, and he will be succeeded by Mr. W. S. Smith.
Meetings are well attended and a recent Lecture on
" A Man and his Cat ” was appreciated. The club
have adopted Henry Ford’s motto : " Everything
can be done better than it is being done." Club roll :
15- Secretary : C. F. Copper, 91, Shipbounic Road,
Tonbridge.

Bcccles Excelsior M.C.—Good progress is reported.
Ihe Rev. H. Hardy Holder has been appointed Presi-
dent and with his help it is hoped to start a club
Magazine, Au Exhibition incorporated in the Congre-
gational Sunday Schoo) Flower Show was to be held
during last month, and a prize awarded for the best
mouci exhibited. A Social is being organised and
each member will be asked to bring a friend who
possesses a Meccano outfit. It is hoped in this wav
to recruit more members to the club. Future activities
include Games Evenings, Painting and Meccano
Model building. Club roll : 24. Se-cniarv : B. J.
Andrews, 30, Station Road, Beccles, Suffolk.

Tenterden M.C.—Several interesting Lectures have
been delivered and are greatly enjoyed. Model-
building is popular and several Games Evenings have
been held. An Exhibition has been arranged. Club
roll : 29, Leader : Mr. H. Clare, Tenterden.
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Annan Meccano Club

Annan Meccano Club was affiliated with the Guild in May 1926. Mr. J .  Gibbons undertook the
Leadership at the outset, and he has succeeded in fully maintaining the enthusiasm of the members
and in carrying through an excellent and varied syllabus. Lectures by members form a very

popular feature and a recently organised stamp section is progressing satisfactorily.
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Derby M.C.—The membership is rapidly increasing
and meetings are well attended. A very interesting
Lecture was delivered by the secretary on " Pyro
technics," and this was very much enjoyed. Other
lectures have been given by various gentlemen in-
terested in the club. Organised Walks are proving
very popular among the members, who attend regularly.
Club roll : 4 1. Secretary : P, H. Speed, S, Findern
Street, Derby.

St. Annes (Bristol) M.C.—Owing to the Vicar being
obliged to leave the parish this club is without a club-
room, but it is hoped to secure a suitable room very
Soon. Fretwork is becoming a popular feature of the
syllabus and Fretwork Evenings have been arranged
for future meetings. Club roll: 23. Secretary : J .
Davis, 45, Arlington Road, St. Annes Park, Bristol.

Southport M.C.—A Parents' Night and Exhibition
proved very successful, demonstrations being given of
Hornby Trains, Printing, Stamps and Fretwork. There
was also a large collection of models. Games Evenings
are popular, and tugs-of-war were held between the
different sections. An interesting Lantern Lecture
loaned by the L.M.S. Rlv. Co., entitled " A Day in
London," was delivered by the secretary, and a number
of parents and friends attended. Two other lantern
lectures entitled " The Story of London’s Under-
ground " and The Story of London’s Omnibus,"
kindly loaned by (he London Underground Railway
Company, have been secured for future meetings.
Club roll : 18. Srcrdnry : W. E. Williamson, 10,
Delamere Road, Ainsdale.

Rhos-on-Sea M.C.— A patron of the club gave i n
interesting talk to the members on his experiences in
the Navy, and caused much amusement by his des-
cription of “ Crossing the Line " on a voyage to
Hong Kong. A good paper was read to the club by
R. Boase on . "  A Cup Final.” The club Magazine is
now to be issued fortnightly. A very thrilling serial
story is l>eing published in this journal and is entitled
"The  Eagles Claw." Club roll: 26. Secretary :
G. E. Mellor, " Bradda," A Hanson Road, Rhos-on-Sea.
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Here’s “ Sunny Jim,” showing us in his own inimitable way, that “ Force,” the perfectly balanced
food, is quick to serve as well. Shake the flakes from packet to plates, add hot milk. Hey

Presto ! breakfast is served. And a real man’s breakfast i t  is. Strength-
ening and sustaining, satisfying. “Force”  stands foremost

among fine foods. It’s the world’s best wheat — whole
Canadian Wheat—made so you'll like it. It’s cooked, it’s

malted, it’s toasted. The whole wheat flakes provide a
reserve of energy instantly available. That’s the

advantage of a perfectly balanced food 1
There’s no waste. All you buy you

use. Buy a packet
t o  - day .

FREE
SAMPLE
OF “ HOLFORCE”
J/ have not already tried Hoiforce
Squares of Nourishment made from Force,
fill t n  your name ami address and post to Sunny
Jim,  197, Gt, Portland Street, London, W,  I
Name __  _________________________
A ddress ________

FREE
SAMPLE

OF “FORCE”
If you have yet to taste Force,” fill in

your name and address and forward to Sunny
Jim, 197, Gt. Portland Street, London, W.1
Name __________ _ _______________
Address ....... -

PLEASE USE BLOCK LETTERS PLEASE USE BLOCK LETTERS

meccanoindex.co.uk



THE MECCANO MAGAZINE 271

Competition Pape
DRAWLINES

Readers will find ft advisable
to draw the pencil outline in
very lightly first ; then it may
be gone over carefully in ink,
and any mistakes corrected.
Any number of entries may be
submitted, and a piece of paper,
7 ' x8 ’( ruled into half-inch
squares will be found just as
easy to work from as tbc
original blank, and will no:
entail cutting up the “ALM.”
Place your pencil in the centre
of G3 and draw continuous
straight lines through the
following squares. Remember
the word “FROM" means

begin a FRESH LINE.
FROM
G3 to D2
D2 to C2
C2 to A 5
AS to A10
A 10 to B12
B12 to D13
D13 to G12
G12 to J12
J12 to Mil
MJ 1 to 09
09  to 06
06  to M4
M4 to J3
J3 to  G3
G3 to D4
D4 to C5
C5 to C8
C8 to Bl I
Bl I to G12

FROM
J 5 to K7
K7 to K8
KB to J 10
J 10 to LB
L8 to L7
L7 to J5
FROM
G3 to top left

corner of G3
to centre of
G2

G2 to bottom
right corner
of J 2 to
centre of J3

FROM
G12 to top

right comer
of G12 to
centre of
G13

G13 to bottom
left corner
of J13 to
centreof J I 2

FROM
G2 to H3
FROM
G13 to H12
FROM
M5 to Nf>
N6 to N9
N9 to MIO
FROM
Bottom

corner
M1 to
right corner
of L3

FROM
M4 to bottom

right comer
of PS

left
of

top
FROM
1.6 to JS
J5  to KS
FROM
1.9 to JIO
J lUtoKlO

FROM
Top left corner of LI 2

to bottom right
comer of MI4

young and
to compete
competitio n
no entrance
Meccano
va lue  o f
12/6  and 5/-

Every reader
old is eligible
in this novel
and there is
fee. Prizes of
goods to the
£2/2, £1 /1 ,
will be awarded
solutions and in addition there will be a number of
consolation prizes.

Entries will be judged by the Editor in consultation
with “Uncle Em."  Their decision is final and no corres-
pondence can be entered into regarding the competition.

Solutions must be addressed to " Drawlines, Meccano
Magazine, Binns Road, Liverpool ” and sent to reach
this office not later than 31st March. Overseas closing
date, 30th June.

respectively to the four most successful

The  wonde r fu l
popularity that at-
tended the"  Meccano
Boy ” cartoon build-
ing contest, organised
in our December
number by " Uncle
Em," the popular
wireless cartoonist of
6 K.H., the Hull
station of the B.B.C.,
has led us to decide
to organise a similar
contest ourselves,
" Uncle Em  " pro-
viding the cartoon.
The selection of a
suitable subject was
easy I The Meccano
Boy's father ! After
idl, the " dear old
dad " is just as keen
on Meccano as the
younges t  of ou r
readers.

" Uncle Em  "has
made a very careful
study of the fathers
of several Meccano
boys who are known
to him and by analys-
ing their faces he has
drawn up what he
believes to be a
face truly represen-
tative of those jolly
fathers of happy
Meccano Boys.
What You Have To

10 11 19  13 14

A A

BB

e e
D p

E

6

H

J

K
L
N
N
0

7 8 9 10  11  12  13  14

FROM
L5 to J4
J4 to  top right

corner of 1.6
to centre of
1.6

1.6 to J7
J7 to J8
JS  to L9
1.9 to top left

comer of 1.9
to centre of
JH

JU to L10

THE MECCANO BOY'S " DAD  ”
FROM FROM FROM
07 to bottom 08 to bottom Ml 1 to  bottom

left corner right corner left comer
of P7 of P8 of PIO

DO

You can build up this'clever picture simply by following
very carefully the instructions given below and on
the right hand side of the picture. The blank picture,
you will note, consists of a number of squares lettered
A to P from the top to the bottom of the picture, and
numbered 1 to 14 across. Each square is known by a
letter and a number: thus, B5 means the fifth square
along in row B.

Unless the instructions state otherwise each line is
drawn straight from the centre of the square mentioned
to the centre of the square next mentioned. Each line
is continuous, straight from point to point until the
word “from ’* is reached. That indicates that an
entirely new line is to be started from the square that
is next mentioned. When the picture is completed, the
hair must be shaded in carefully and that portion of the
mouth in squares L7 and L8 must also be shaded.
Remember to check your drawing over before inking in.

THICKER LINES
FROM FROM
Bottom left F8 to E9

comer of E4 E9 to E l i
to centre of E l l  to bottom
E4 right corner

E4 to E6 of E l l
E6  to F7
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FROM THE LIMERICKS
COMPETITION

A GOOD BARGAIN
" Can you read that bottom line ? ”

inquired the optician.
No, suh,” said the negro customer.

“ These glasses will fix you so that you
can read it.” The negro brightened up
at this.

“ Dat’s more’n I expected, boss,” he
said, ” An eddication and a pair ob glasses
all for five shillin’. I nebber learned to
read I " * ♦ ♦ *

“ Hallo, old man, never saw you walking
so fast before. Where are you going?”

A fellow just stole my bike, and went
off down this road.”

But surely you don’t expect to over-
take him afoot ? ”

“ Don’t I ? Why, he forgot to take the
repair kit with him I ”

♦ * * ♦
Customer : “Hi  I You’re giving me too

much bone with that beef.”
Butcher: “ I’m not giving it. You’re

paying for it  ! ”
* ♦ * *

Sentry : “ Halt ! Who goes there ? ”
Colonel (angrily) : “ Blockhead ! Fool I ”
Sentry : “ Advance blockhead and fool,

and give the countersign I ”
* * * *

SLIDES A. & M,

There was a young lady of Harwich,
Who once wrote an essay on marwich.
She said “ All you do
Is to swear to be true.
And then you drive home in a carwich.”A MATTER OF TIME

Two recruits stationed at a fort over-
looking the sea were examining one of
the fort guns. One suggested that they
should let it off, adding that nobody would
be any the wiser. They loaded the gun,
one of them holding a bucket over the
muzzle to drown the sound. The gun was
fired and the shell and the bucket, with
the soldier in tow went flying gaily out
to sea. An officer immediately rushed up
to the remaining soldier to inquire the
cause of the commotion.

Where’s Murphy?” he yelled.
” Sure, sorr, he’s gone for a bucket of

water 1 ” coolly remarked the recruit.
How long will he be ? ” roared the

officer.
“ Well,” came the answer, “ if he comes

back as quick as he went, he's due any
minute 1 ”

Officer : “ Don’t you know you’re not
supposed to talk while at attention.”

Cadet : “ No ”
Officer: “ No, wha t?”
Cadet : “ No talking.”

ADDING INSULT TO INJURY

A Yankee was talking to a London
boatman in a London fog.

Yankee : " Say 1 Call this a fog ? Why.
in New York when there is a fog you
cannot see your hand before you 1 ”

Londoner : “ What of it ? I once sat
in a boat on the fog, when suddenly it
lifted and dropped me in the river! ”

♦* * ♦ ♦

Policeman (to motorist whom he has
pulled up for speeding) : ” Wot's yer
number ? ”

Motorist : “ A.D. 11.”
Policeman : “ I want yer number, and

not the year she was built.”
♦ * * *

” Georgie, I shouldn’t slide down the
bannisters like that.”

“Wouldn’t you, grandma? Show me
how you’d do it.”

* ♦ * *

Commercial Traveller: “ I got
orders from that firm to-day.”

Boss : “ Good. What were they ? ”
Commercial Traveller : ” Get out and

stay out I ”

twoMISUNDERSTOOD

* ♦ * *
HONESTY !

Two friends were having a mild argu-
ment as to whether honesty was or was not
the best policy.

“ Can you give me a concrete instance,”
said Smith, ” where you have reaped any
benefit from being honest ? ”

" Yes ! ” replied Brown, “ I can. When
leaving the tram recently I tendered the
conductor a coin, saying, ' You have
omitted to collect my penny fare,' when 1
could easily have left the car without
paying.”

“ Surely you are not going to tell me he
rewarded you with a shilling ! ” said
Smith sarcastically.

" Well, not exactly,” replied his friend,
“ but he gave me 5d. change for a three-
penny bit I ”

Teacher: “ johnny, how many collars
do you wear a week ? ”

Please, miss, don’t you mean how
many weeks do 1 wear a collar.”

* * * *
In introducing a noted missionary to

his congregation, a coloured preacher in
one of the Southern States said : “ Dis
noted preacher, brethren, is one of the
greatest men ob de age. He knows de
unknowable, can do the undoable, and
can unscrew de unscrutable.”

A Scotsman, noticing a bald-headed
chemist, inquired if he had any hair
restorer. ” Why, yes. here’s an article
that makes hair grow in 24 hours.”

” Aweel,” said the Scot, ” ye can gie the
top o' your head a rub wi’ it, and 1'11 look
back in the morn and see if you’re telling
the truth.”

♦ ♦ ♦ *
Q. Who was the father of the Black

Prince ?
A. Old King Cole.

♦ * ♦ ♦
Q. What stands all day on one leg with

its heart on its head ?
A. A cabbage.
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A GOOD SHOT! ALMOST PURE WATEROUTCLASSED
A young man was showing a sweet

girl his fine collection of East African
trophies. Among them was a fine buffalo
head which the girl particularly admired.

” What a wonderful head 1 ” said the
girl. “ How did you get that  ? Was
he very savage ? ”

” Oh, yes I ” replied the young man.
” I had the dickens of a time with that
buffalo 1 Never had such a morning in
my life 1 I shot it in my pyjamas.”

44 Good heavens I ” murmured the young
thing. “ How did it get into them ? ”

44 How much cider did you make this
year ? ” asked one farmer of another,
who had offered him a sample for trial.

" Fifteen barrels,” was the answer.
The other took another sip and said :

” Well, I reckon if you had another
apple you could have made sixteen 1 ”

* * * *

A lady stood on the pier and began
chatting with the aged man with a mop.
44 What are all those ships just going
ou t?"  she asked.

” Trawlers, miss.”
” And just look at

the way those birds
are following them.”

" They’re gulls, wait-
ing to pick up the
waste food thrown over-
board.”

** But there are no
seagulls flying after that
funny-looking boat 1 ”

” ’Tain’t no use, miss,
replied the aged man,
44 that’s a Scotch boat!”

* ♦ *
Diner : 44 Waiter,

there’s a button in
this soup.”

Waiter (formerly a
compositor) : 44 Very
sorry, sir- Printer’s
error-—should be mut-
ton I ”

* * *
They were experts,

but chiefly in the art
of bragging. At that
particular moment they
were discussing their
own wonderful feats
as vocalists. 44 Why,”
said the American, ” the
first time I sang in
public I was simply
showered with flowers.
Enough in fact, to
start a florist’s.”

“ That’s nothing.”
said Pat. 44 The first
toime that  I sang was
at an open-air concert,
and the audience was
so delighted they pre-
sented me with a
house.”

44 A house,” scoffed
the American. 4 You
must be off your head!”

44 Faith, and it’s
t r ue !”  s a id  Pa t .
44 They presented me
with a house, but
begorra, it was a brick
at a toime 1 ”

♦ ♦ ♦
Visitor : 44 Who is

the responsible man in
this firm ? ”

A Yorkshireman had never been to the
races, so he thought he would have a trip
to York. Just before the first race,
being next to the rails and getting crushed,
he climbed over on to the course to get
a better view.

The race starting, he made tracks
along the course, the horses following
hot after him. A policeman, seeing
his plight, dragged him out of danger.

“ Why didn’t you jump the rails,
when you saw the horses gaining on
you ? ” asked the policeman.

** Jump the rails ? ”
cried the man. 44 Why,
Ah couldn’t beat ’em
on’t flat, never mind
ower t1 hurdles I ”

* ♦ *
During a dense fog

thesteamboat slackened
speed. A traveller,
anxious to get ahead,
spoke to the helmsman,
asking why they were
going so slowly.

“ Too much fog.
Can’t see the river I ”
came the laconic reply.

“ But you can see
the stars overhead 1 ”

“ Yes 1 ” replied the
helmsman, “ but we
ain’t going that way
until the boiler bursts!”

♦ * ♦
Blobbs : “ There goes

old Slapdash the artist,
1 think his work is
trash.”

Biaggs : 44 He came
round to my place
with one of his land-
scapes, and asked me
for a title. 1 said
4 HOME.’ ”

“Home!  why
home ? ”

“Oh l  because there’s
no place like it 1 ”

♦ * *
Two Irishmen who

were old friends met
in the street one day.

“ Sure, I met a man
last week, and bedad
I’d have sworn it was
yourself,” said one.

44 And wasn’t it ? ”
asked the other.

44 Divil a bit 1 ” re-
plied the first. 44 But
he was your very image
barrin’ he was a trifle
grey. I suppose you
haven't a twin brother
a few years older than
yourself ? ”

[Sinlhui H'agon Co. Ltd.Cftur/fty]
An Oxford Street flower seller has been seen trading from a saloon ear—-Vide “The Motor"

Office Boy : 44 I don’t know who the
responsible party is, but I get al! the
blame.”

♦ ♦ * *
44 I say, you see that murky-looking

fellow on the other side of the road ? ”
44 Yes. What about him ? ”
44 Well, he goes about advising people

to sleep with their windows wide open.”
44 Quack doctor, I suppose ? ”
44 Oh, no, he’s a burglar 1 ”

In court the lawyer turned to the op-
posing counsel and said angrily : 44 You
are the biggest idiot I ever saw in my life.”

Whereupon the judge gravely remarked :44 Silence, sir, please do not forget that
1 am present.”

* * * *
Keeper : 44 Hi boy I You can’t catch

fish here without a permit.”
Boy : 44 Oh, shut up I I’m getting on

all right with a worm.”

44 Now,” said the teacher at the end of
her talk on music, 44 What is harmonising,
Percy ? ”

44 The stuff you put on the top of cakes,
miss.”

* * * *

Well-meaning old lady : 44 Thank you
so much for your song, my dear. When
I shut my eyes and listened to your
singing I seemed to hear the dear old gate
at home creaking in the wind.”
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10  UNUSED COLONIALS
150  UNPICKED STAMPS
50  DIFFERENT WAR, ETC. FREE!FREE TO YOU

A big 72-page Stamp and Album
list, including an illustrated
” INTRODUCTION TO STAMP
COLLECTING.” You must not

miss this. Write to-day.
writing, please ask for a

Gibbons Approval Sheet, stating
the countries you collect. We send

at once.

STANLEY GIBBONS LTD.,
(Dept. S. 15)

391 STRAND, LONDON, W.C.2.

We consider this packet the best we have yet offered. 210 fine stamps incl. 10 beautiful Colonials from
Guadeloupe, Tchad, Wallis Isles and Fortuna, Gaboon, Madagascar, Niger Territory, New Caledonia, Ou
bangui, Tunis, Guiana, Stamps depicting animals, natives, and beautiful scenic views. Also a further 150
assorted stamps, more colonials, and 50 all different, inch scarce War, Peace and interesting overprinted

stamps. Free and Post Free, Send Postcard only requesting this fine parcel, guide, and approvals.
L ISBURN & TOWNSEND.  LONDON ROAD.  L IVERPOOL

Free !  50  Different Brit ish Colonials
This wonderful gift packet contains 2 Jamaica (pictorial), 5 Australia. 1 Malav (tiger), 10 Canada, 1 Cochin
(rajah), I Deccan, 4 Ceylon, I Gold Coast, 1 Nigeria, 1 Travencore, 4 New Zealand, I Queensland, 1 Straits,
5 Union South Africa (including new issue), 9 Irish (set with high values), ABSOLUTELY FREE TO
GENUINE COLLECTORS REQUESTING APPROVALS. Also those sending 3d. for postage, etc. receive

fine set of 100 unused German, all different.
SPECIAL OFFERS.—50 diff. French Colonials, 7d. ; 100 diff., 1 /6 ;  50 diff. Portuguese Colonials, 7d.

J. BURTON, 31, Onslow Road, Fairfield, LIVERPOOL

FREE
24 Attractive Novelties and New Issues, including
Algeria (scarce provisional 1926), and set of 3
(pictorials 1926), Brunei (river scene, native
canoe and houses), Newfoundland (View, Twin
Hills, Tors Cove), Jugo Slavia (new values and
types), Belgium, Holland, Hyderabad, Portugal
(new colours), Trengganu (1926), Turks and
Caicos Islands (1926) (melocactus plant), 2 Union
of South Africa (ship) and (springbok’s head),
etc., etc. For 30 days (Colonies 60 days) we
present the above picturesque Collection of
genuine stamps Gratis to every Stamp Collector
sending l |d .  for cost of postage only (Abroad2£d.)

Mention New Year Packet,

N ISSUES

E COLOURS

W VALUES

are to be found in the “ DIAMOND PACKET ”
which contains 1,000 UNSORTED STAMPS from

Convents abroad
1 packet, 1 /3  ; 2 packets, 2/5 ; 3 packets, 3/6 ; 4 packets, 4/6 ; 5 packets, 5/6.

All post free (abroad 3d. per packet extra).
O. NERUSH, Importer (Dept. E), 2-22, CATHCART HILL, LONDON, N.I9.

■ GREAT ■
HALF-PRICE

STAMP SALE
LIST SALE BARGAINS FREE.

Grand New Year Packet
Contains 6 Travencore, 3 Cochin, 7

6K large Indian, forming grand lot 16
I ]  INDIAN STAMPS including 5R. and
wl  10R„ King Edward 1R. official,
2 Cyprus, Jamaica 6, I / -  Q.V. (sure.),
Panama, ZONE CANAL, 10 CHINA, the
stamps of the moment, and other in-
teresting items, the lot only 6d. post free,

also with each packet

FREE A New Year’s Gift FREE

NELSON T .  H ILL IER
The Stamp Exchange and Mart,■ HORSMONDEN ■■

ENGLAND. fegNH

PACKETS (Postage Extra)
100 Postage... 3d. 25 Telegraph 3d.
150 „ 6d. 30 ,, .... 4d.
200 „ 9d. 35 „ . . .  6d.
250 1/- 40 „ . . .  8d.
300 ............ 1/6 45 „ . . .  lOd.
350 „ 2/- 50 „ . . .  1 /2
400 „ . . . 2/9 55 „ . . .  1/6
450 ............ 3/6 60 ,, . . .  1/10
500 ............ 5/- 65 „ . . .  2 /3
100 Revenue I A 25 Law .. .  4d.
150 2/- 30 „ . . .  6d.
200 „ 3/- 35 „ . . .  9d.
250 „ 4/- 40 „ . . .  1/-
300 5/- 45 „ . . .  1 /6
350 „ 6/- 50 „ . . .  2/-

Ask for our PRICE LIST of Sets, Packets, Albums,
etc. Gratis and Post Free anywhere,

IMPORTANT. Just Ready. 43rd Edition, 1927.

ILLUSTRATED CATALOGUE AND
GUIDE TO STAMP COLLECTING
Over lOOpages. Full of information and Bargains.
Post Free 6d. We present free with our catalogue
a set of 10 new Mozambique stamps (all pictorial).

Established 18S0.
Sheets of Postage or Fiscal in separate

Countries.
ERRINGTON & MARTIN LTD.

LONDON, E.9
J. RUSSELL

Chetwynd, Shanklin Drive, Westcliff-on-Sea

13 Mozambique Company Free.
To all sending 2d. (Overseas 3d.) for postage of
my new 64 -page Price List of Packets and Sets
from Id. up, Albums from 1 / -  to £4, Books
about stamps from 6d. up, Outfits and Acces-
sories of all kinds, fully illustrated, will be sent
the above 13 different Mozambique Company
stamps. This is a beautiful set, mostly in two
colours, and depicts East African Natives, Ivory,
Tobacco, Cotton, Coffee and Maize crops, View
of the Port of Beira, Native Village, Coat of
Arms with Elephant Supporters, etc. Ask for
the No. 2 Packet, and don't forget the Postage.
In addition, for RESPONSIBLE approval
applicants only, 2 TRINIDAD (large stamps)

F REE,
THIS IS A SNIP—ONLY ONE PACKET TO

EACH APPLICANT.
If you don’t want the Packet, send a postcard

for the Price Litt— You want that.
EDWARD SANDELL, 10-11. FETTER LANE,

LONDON. E.C.4.

ALL  D IFF .
GENUINE
STAMPS1000 FREE PICTORIALS FREE

20 grand pictorials including Germany (aero-
planes), Jugo-Slav (chain breaker), Mozambique
(pictorials), French Colts, and other good varieties.
Just send a p.c, requesting approvals and this
gift will be sent by return. Beginners’ Album

holds 2,000 stamps, 1 /3  post free.
L. C. JONES

¢1. West Street, Bourne, Lincs.

This is a collection of 1,000
DIFFERENT STAMPS from a
GREAT MANY COUNTRIES.
Even if yon already have a large
collection you will probably find
many hundreds you have not got.
THERE IS NO CATCH—Just a
straightforward offer of a FINE
VARIETY of PE R FECT,
GENUINE STAMPS at the

price of a bag of mixed.

BARGAIN
PRICE

3/-
Postage

l id .  extra. QUALITY  PACKET FREE
To applicants for my famous id, approvals.
100 different Stamps, including B. Colonials,
S. American, Chinese, etc. Without approvals this
packet may be had for 6d. post free. — S. H.
Fleming, St. Winifreds, Christleton Rd., Chester.

PHIL IP  J .  DYKE
122, GLADSTONE RD., WIMBLEDON, S.W.19

18  AIR POST AND TRIANGULAR STAMPS FREE
A WONDERFUL PACKET OF GOOD CLASS STAMPS ONLY including EUCADOR (Pictorial), NEWFOUNDLAND (Caribou),
VENEZUELA (re-engraved), GRAND L1BAN & SYRIA (unused pictorials), PALESTINE (fine), POLAND (new issue), UNION
OF S. AFRICA (bi-coloured pictorials), MALAY (Tiger), CHINA (Famine stamp), HUNGARY (War, etc.), NIGER (new issue),
INDO-CHINA (bi-coloured), CZECHOSLOVAKIA (pictorial), CEYLON (obsolete), MOZAMBIQUE (pictorial), etc. Post Free 4 Ad. only

and in addition I will present FREE to all who ask to see my Approval Sheets a WONDERFUL GIFT OF

18  A IR  POST AEROPLANE DESIGN AND TRIANGULAR STAMPS

H.  C .  WATKINS  (M.  Dept.) ,  GRANVILLE  ROAD,  BARNET
PACKET

Send addresses of Stamp Collec-
ting Friends and receive an

extra Set Free.
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EARLY DAYS FOR THE UNITED STATES
By R.  Kay Gresswell

" AV 7E hold . . . that all men are created equal ; that
W they are endowed by their Creator with certain un-

alienable rights ; that among these are life, liberty and

this the American people obtained an attitude by which they
seemed to look down on the Old World as from a pedestal, as
much as to say : " We are not one of you. We are different.

pursuit of happiness ; that to secure these rights Your affairs are not our affairs. But we are inter-
governments are instituted among men, deriving their
just powers from the consent of the governed ; that
whenever any form of government becomes destructive
of these ends it  is the right of the people to alter or
abolish it.

These are words taken from the Declaration of
Independence that was drawn up by Thomas Jefferson
and accepted by the Second Continental Congress on
the 4th July 1776, as we related last month. The fine
thoughts expressed by these words gave courage to
many faltering inhabitants of America who were

hesitating whether to remain
loyal to England or to join with
the rebels and try to win a
glorious freedom.

“ We hold that all men are created
equal endowed with unalienable rights ;
among these are liberty. . / ’  That
was the essence of the whole matter.
These men and women ob-
jected to being downtrodden
by an  overbearing, would-be-
all-powerful, and unsympa-
thetic government thousands of
miles away. That was the

spirit of the revolt and can we wonder at  their deter-
mination to win these rights that meant so much for
them ?

Yet these same people who spoke so freely of every
man's ** unalienable right " of “ liberty " saw no
inconsistency in their actions when they whipped their

ested in watching you old folk play at  politics and
war.’*

This attitude lasted for a long time and remnants
of it may even be thought by some to remain to-day
in America’s dealings with Europe. In the 18th
and early 19th centuries with their slow locomotion
and communication of news, this isolation from the
world may have been possible and even advisable,
but to-day , when a man in England can telephone
to his friends in New York, such isolation is obviously
impossible. America is just as much concerned
with European affairs as is
Europe itself.
The New Constitution

A convention was called in 1787 and
it met at Philadelphia with the object
of drawing up the Constitution of the
new country. Washington was in the

chair and the delegates were
a very able set of men. There
were many discussions and
several times there was nearly
a deadlock on the question
as to whether there should be Washington
two houses of government with the states with large
populations most powerful or whether there should
be instead one house only with each state equally
powerful irrespective of its population.

A compromise was the final solution and i t  was
decided that there should be two houses, in one of

Washington

Washington

slaves and treated them as animals ! But of that we
shall say more later when we come to the great anti-
slave war that shook the United States to its very foundations.
The War Brought to an end

The American War of Independence lasted until Lord Cornwallis,
the officer in charge of the English troops in America,
was defeated a t  Yorktown in 1781. After this there
was no more fighting. The English government was
forced to submit and negotiations were begun between
the two countries as to the terms of peace. Benjamin
Franklin and John Adams were two of the American
negotiators and very favourable terms were granted to
them, with the result that peace was formally ratified
on the 3rd September 1783.

The  Un i t ed  S t a t e s o f
America now set about con-
solidating its position a t  home,
removing the ravages of war
and making itself more firmly
established on a commercial
basis. The country was fortunate in
the fact that i t  had need to import
scarcely any goods from other countries,
being almost entirely self-supporting in
respect of foodstuffs, clothing and other
articles of necessity and comfort. This
made it possible for it  to shut itself out
from the world of European politics

and to deal only with itself, which made the country much easier
to control, as would be expected, but it  caused i t  to acquire a
somewhat exaggerated sense of its own importance. Through

which, called the Senate, each state should have equal
voting power, and in the other the states with greater

population should have greater voting power.
This Constitution was referred to the various states for their

approval and it  was decided that, if nine of the thirteen states
accepted it, i t  should be considered a settled matter.

Eleven states eventually ratified it, the two re-
jecting it being North Carolina and Rhode Island.
However, a sufficient majority had been obtained
and Congress proceeded to fix the dates for the choice
of electors and for the choice of president and vice-
president. The latter date was the 4th March 1789,
and ever since this date has been observed as the one
on which presidents have retired from their office.
Washington Elected President

On this day  George Washing-
ton was unanimously elected
the first President of the United
States of America and John
Adams, who became President

in 1796, was elected vice-President. There
was never any doubt as to who should
be the first President and no one thought
of voting for any person other than
Washington. He was unanimously
elected for a second term in 1792 and
i t  was only through his positive refusal
to hold the office again in 1796 that he
was not elected again in that year.

There occurs a number of fine though
augural speech made in New York about six weeks after he had

Franklin

Franklin

;s in Washington's in-
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AM AZING OFFER ! 500 Good Stamps, 7 id.  Gift of
100.—Turner, 54, Tully S t . ,  Broughton, Manchester.

100 DIFFERENT STAMPS FREE. Send for Id .
approvals.—Cox. 135. Cambridge Road, Seven Kings.

FK.EE. 15U different Stamps  incluuing Si in t Nyassa
and other rare Stamps to those applicants for my
approvals.— N. Lodge, 25, Aston Street, Oxford.______

PRIVATE COLLECTIONS being made into cheap
approvals. Lovely Sets Free.—Asher, Loughboro’
Road. West Bridgford, Nottingham.

LOOK BOYS. SEND FOR Al  APPROVALS,
some very rare stamps. Apply to— Tames Wilson,
Newmains, Keir, Thornhill, Dumfriesshire.

50 CLEANED STAMPS FREE for Jd. and Id. ap-
provals.— Miss Williamson, IS, Victoria Park, Dover.

~“100 DIFFERENT, including Falkland, Cayman,
Dominica, Sarawak, Kedah, Zanzibar, t tc . ,  4d.—
“ Phi1a telle." 54, Claremont Road, Westcliff, Essex.

100 FREE t o  applicants for my id .-Id.  approvals.—
D. Lillie, Overdale, Findon, nr. Worthing.__________

STAMPS AT BARGAIN PRICES. Send for my cheap
approyals.—Lewis, 8 ,  Osborne Road, Romford. _____

75 SLPER1OR STAMPS FREE. Extra  value. Ap-
proval*.— Porter, 20, SydnerRd.,  Stoke Newington,NIG.

300 STAMPS FOR 6d. (Abroad 1 / - ) ,  including Air-
post, Triangular, Old India, Nigeria, New South Wales,
Gold Coast,  etc. White, Engine Lane, Lye, Stourbridge,

JUNIOR STAMP COLLECTOR’S should try my  jd.
A pprovals.— S. R.  Catt,  2<>, Brunswick Road, Ipswich.

100  D IFFERENT STAMPS FREE
to applicants for approvals who enclose l i d .
postage. Many Stamps a t  1 / I2 th  Catalogue
Price. E. L. DAVIES,

3, Clapton Road, Meadows, Nottingham.

Competition Results
Lynx Eye Contest

Any secret hope that  we may have cherished of
confounding our readers with the aid of the mystery
fragments used in this competition, was very speedilv
dispelled and  i t  became quickly evident that  our
readers generally s tudy the advertisement columns
just as closely as those devoted to literary matter .
The entries were extremely heavy.

Only five of the puzzle pictures counted in the
judging. A fragment of Franber & Co.’s December
advertisement was used but the article from which
it was taken was not illustrated in the January ad-
vertisement so that  the picture was disregarded.

The remaining five solutions were as follows:  —1,
E.  J .  Riley Ltd.; carpet under billiard table. 2 ,  Force ;
Sunny Jim’s pigtail. 4, W. E,  Appleby & Co. ; portion
of lower wing of aeroplane. 5, Lines Bros. Ltd.  ;
framing of trademark. 6, Worboys and  Smart ; por-
tion of side of “ Super " model engine.

The prizes were awarded to the following :— t .  W.
LEITCH (Greenock) : 2. E .  DAY (Shepherds Bush,
W.12) ; 3 A. N .  READ (Faringdon, Berks.)

Consolation Prizes: T .  BouNDY (Birkenhead);
S.  A. GREGORY (Seven Kings, Essex) ; W. F.  HENSON
(Derby) ; A. E.  JERROMES (Birmingham) ; P. Luc.A
(Stockport) ; T .  PRENTICE (Eastbourne) • I I  R.
STORER (Scarborough) ; B. THOMSON (Newport)

January Stamp Contest
In this contest readers were required to design an

air post s tamp for the use of “ Meccanoland ” and a
considerable amount of designing skill was displayed.
The entries were by far the greatest in number that we
have ever had submitted to a s t amp contest and as
was to be expected in such conditions, the competition
was very keen.

The winning design is a splendid representation
of a biplane flying along a valley bordered by  hills.
The colouring, crimson on a white ground, is extremely
effective. The s tamp value, 3d., appears in figures
in four corner tablets and  in words in the side tablets.
The words “ Air Post " appear in a tablet across the
top of Lhe s tamp and the name of the issuing country
“ Meccanoland ” in a similar tablet a t  the foot of the
stamp.  The lettering is excellently drawn and lhe
colouring is in conformity with the general scheme.

At a later date we hope to reproduce a number of
the  best efforts.

The prizes were awarded as  follows :—1.  W FOSTER
(Widnes) ; 2. R. BATESON (Harrogate) ; 3 .  C. H.OADLEY
(Penge, S.E.20). Extra prize; B. HARGREAVES
(South port). Honourable Mention : A. BuRNHAM
(Shepherds Bush) ; J .  CAMBRIDGE (Dover) ; A.  P.
CoRT (Blackburn) ; N. EDGAR (Blaydon-on-Tvne) ;
G.  F.  MATHER (Frodsham) ; A. H .  S .  N.EGAW (Belfast) ;
R.  W.  SANDERS (Cardiff) ; C. J .  SNOW (Streatham Hill).

“ I f  I Were Editor” Essay
Some extremely interesting suggestions were offered

by entrants Lo this contest but until a thorough in-
vestigation of their possibilities has been made, it is
not possible to  comment a t  length. Every point put
forward is being carefully examined, but it is, of
course, too early to say  whether the ideas will be
adopted. First Prizes : Section A, G. A. ADAMSON
(Caterham) ; Section B, L. DAY (Walsall). Second
Prizes : Section A, H .  S. FiSHER (Slow-on-the -Wold} ;
Section B, R. WYETH (Red hill). Consolation Prizes:
Section A, G. S. MARSH (Blackpool) ; Section B,  J .  K.
THOMPSON (Dover); J .  B. ScRONCROFT (Torquay);
D. MASSEY (Bexhill-on-Sea).

January Puzzles
The solutions to this set of puzzles appeared last

month and those competitors who met with difficulty
will, by now, have discovered their errors. The
prizes are awarded to the following competitors:—
1. E .  J .  DicKiE (Muswell Hill, N.10) ; 2. W.  TYE
(Ipswich); G. D .  CoxiiEAD (Wanstead, E .U) .  Con
solation prizes : C .  N .  BRATTIE (Lewes) ; A. YousG
(Dundee).

1 ,111  Try the Cheapest and Best 1 ,111
Method of adding to your collection.

When you buy PACKETS you buy DUPLICATES.
I will send you a book of 1,111 different stamps
from which you may select any 100 for 3/-.

BUY ONLY THOSE YOU REQUIRE.

1 111  H HARDY, . . 111 • 1 1 1 285, Archway Road, London, N.6- < > 1 1 1

ZOO PACKET 7d.
N. BORNEO, Rhinoceros; 4 Persia, 1903;
China, dragon ; Tanganyika, giraffe; 2 Sudan,
camel (large and small) ; West Australia, swan ;
2 Poland, eagle ; Mexico ; Newfoundland,
caribou ; 7 Finland, lion ; New Zealand, Victory;
4 Malay, tiger ; Orange Riv. Col., etc. ; 40 cliff,
all showing animals or birds, 7d. post free.

W.  E. WILLIAMSON,
55. Nunhead Grove, London, S.E.15.

‘WONDER’  including Armenia, Antioquia,
PACKET Persia, Georgia, Alexandria,

Servia, Montenegro, 4 Hayti
' 00  , and grand set 30 Danzig,

Dirr. Mint e tc., 1/2 Post F ree—  only
*1 . “ supplied to Approval Sheet

Post 2d. Extra. Applicants.

FELIX SYKES, NEW BARNET
11 1 Different Used and Unused British Colonials,
including Bermuda, Cochin, Fiji, Gwalior, Johore,
Kelantan, Kenya, Leewards, Mauritius, Mont-
serrat, Nabha, Newfoundland, New Hebrides,
Tra  vancore, Turks Isles, Victoria, Zanzibar,
etc. , etc. A Wonderful Bargain. Post Free 1 /11.
Special Offer. 25 different unused British
Colonials, no rubbish included, post free 1/11.
Send to-day for one or  both of these bargains.

J. & F. RYDER,
38, Clifford Street, Brooks’s Bar, Manchester.

A Free Packet Worth Having !
Jus t  write for my cheap approvals (pictorials,
British Colonials and sets). Other Magnificent
Packets quite Free to Purchasers. If you want
a wonderful parcel of British Colonial and
Foreign Stamps  send 2/- now. Staggering Value.
Money Back if not entirely satisfied. What
can be fairer ? 100 British Colonials for 9d.

H.  J. HUGGINS,
22,  BRAMFIELD ROAD, BAITERSEA, S .W. l l .

FREE
6d. JAMAICA, 1922. Watermark
This large attractive used Stamp shows the
Town and Harbour of Port Royal as it  appeared
about the year 1850. Will be sent FREE to
all genuine applicants for my approval sheets

enclosing postage.
JOS. H. GAZE, D1DSBURY, MANCHESTER

SARDIN IAN PACKET FREE
A grand packet of 25 Different Stamps, containing
Sardinia unused, a fine Set of 4 Algeria 1926, Transvaal
1896 Id .  Unused, a tine stamp, Kenya and Uganda 20c.
Epirus Flag Issue, Persia 1889, a fine pictorial Libya
unused, Eritrea, Porto Rico head, Monaco new issue,
Syria pictorial, Cape Verde, French Guiana pictorial,
Ivory Coast pictorial, Madagascar pictorial, Reunion
pictorial, etc., etc., to all asking to see my famous
Approval Sheets and enclosing 2d. for Postage and

Packing (Abroad 3d’.
S.  HAMMOND, 2 ,  CHESHAM FIELDS, BURY.

STAMP COLLECTIONS PURCHASED.The
MYSTIC PACKET
IMPROVING QUALITY, INCREASING VARIETY

HAVE YOU HAD YOURS?

MANY “ M.M." readers send repeat orders
for these famous *’ Mystery " packets

containing 1,000 Unknown Stamps, just as
received from Bankers, Shippers, Agents Abroad,
etc. Includes Unused, High Values, Colonials,
etc., etc., and one s t amp sometimes found is
worth more than the cost of the whole lot.
Don’t delay, but send for one or  more of these
Exclusive Big Value Packets to-day and have

a treasure-hunt of your own.
Prices :—1/3  each. 3 for 3/3. Abroad 3d. extra.
Each order includes interesting Lists, Catalogue

and every 50th Packet FREE I
AND DON’T FORGET WE GIVE

15'6 FREE! 15'6
31) Different Gifts value 15/6 to regular
small purchasers from our inimitable
Approvals. No. 1 25 Fine Bavaria with
full details of the others will be sent
FREE if you write for a selection

enclosing l | d .  part post only.
ASTLEY & CO., M.2

135, RABY ST., WOLVERHAMPTON.

WRITE  -AND REAP RIGHTLY 1
I am Repeating my Offer of set of 3 Aeroplane
(Morocco), and also add a choice of one of the
following (instead of the usual Cheap Packet).
Two A Nyassa, Belgian Congo, Elephant Hunt
(high value), 6 Crete, Slaves and Kings, 2 Pictorial

Roumania, 1906, High Values.
Free for postage (abroad 6d.), to genuine

approval applicants. H.  LINDSEY
(M. Dept.), 27a, The Square, St. Annes-on-Sea.

COMPLETE STAMP rnrr
COLLECTOR’S OUTFIT rllLt
1. — Metal Watermark Detector with printed

instructions.
2.- A superior Perforation Gauge.
3. - A Duplicate Album.
4. Packet of Best Quality Stamp Mounts.

—Packet of Transparent Envelopes with
gummed flaps.

6.— Packet of different Superior Stamps, cata-
logued over 4/-.

In  order to circulate our Half-Price Approvals
and latest Bargain List, the  above outfit will be
sent FREE and Post Free to all genuine appli-
cants  for approvals (Abroad Id.) Mention Outfit.
HORACE MILLER & CO- Whitstablc. KENT.

Overseas Results
“ Limericks ”

I .  J .  HARDING (Novia Scotia) ; 2. M. HARRIS (Trini-
dad) ; 3 .  J .  PAUU (Queensland). Consolation Prizes :
M. CONRAD (Brisbane) ; E .  HOLDER (Port-oLSpain).

“My Favourite Cover”
First Prizes : Section A, F .  HOLDER (Port-of-Spain) ;

Section B : J .  R. THOMAS (Dunedin) ; Second Prizes :
Section A, K. GARCIA (Trinidad) ; Section B, W.
LAWS (Hastings, N.Z.)

18th Drawing Contest
First Prizes : Section A, S. GoLDES (Malta) ;

Section B, M. SA.xuv (Hawkes Bay, N.Z.) Second
Prizes : Section A, T.  DE SouzA (Colombo, Ceylon) ;
Section B, 1. W.  PE DDE R (Sydney, N.S.W.) ' Con-
solation Prizes: W.  M. FtANDERKE (Colombo.
Ceylon) ; J .  A. Nixon (Johannesburg, S.A.)

Innn  PACKET ” A Wonderful Offer for
tlil fa h The “ 1000 Packe t ”  contains 500

£1 ■ H H ■ excellently assorted stamps,  a COMPLETE SHEET OF 100 UNUSED
H HUI  (very ulie fu l f°r exchanging), a neat booklet (12 pages) for holding)4 r 1 M W J duplicates, 25 British Colonials, usually sold a t  id.—  Id.  each, includingWJ WV m-w and obsolete issues, 375 Magic “ S t r i p "  Mounts which are three

times as quick as the old-fashioned single ones, and my price list of
*tamp bargains. I n  addition FREE  Sets will be sent to  those who send names and addresses of stamp Postage 2Jd.p ’ collecting friends. extra.
WATKINS (M. DeptJ, GRANVILLE ROAD, BARNET, HERTS. Abroad 6d. ex.

i t
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as we already know, unsuccessful and eventually he came to the
conclusion that only independence could be satisfactory to the
American people.

He left England in 1775 and found fighting in,progress in America.
He now became a keen advocate of independence and assisted
greatly in obtaining it.

The war being over he was sent to
France as a negotiator for assistance and
when he arrived there he found himself
already the most talked of man in the
world. In his negotiations he was entirely
successful.

He was truly one of the founders of
the United States, but he was never
President.

We illustrate here five stamps showing
Franklin’s likeness. They are :—1851 one
cent, 1887 one cent, 1894 one cent, 1902
one cent, and 1923 one cent. He has
been used as the subject of several other portrait stamps of the
United States but these are a representative selection. I t  should be
noticed that his head is used mainly for the very low values, the
object being to secure as wide a circulation as possible for his
portrait. To collectors who are not very familiar with his profile,
there is often found a difficulty in distinguishing him from Washing-
ton. Although the profiles are different, the easiest way to dis-
tinguish between them is perhaps by their collars, which are quite
different from one another.
Thomas Jefferson, the Democrat

We illustrate three stamps showing Jefferson, the 10 cents value
of 1870, the 2 cents value of the 1904 series commemorating the
Louisiana Purchase, the crown of Jefferson’s career, and the
9 cents of the current series.

Born in the state of Virginia on the 13th April .1 743, Thomas
Jefferson proved himself an exceptional scholar at  college. When

he left it at  the age of twenty he knew three
foreign languages (and he soon learned three more)
and possessed a considerable knowledge of science
and mathematics which in those days was most
remarkable.

He was six feet in height, had rather angular
features, never smoked, played cards, nor gambled
and was never known to quarrel with anyone on a
personal matter. He did not like entering into
debate for he believed, probably rightly, that no
man was ever convinced by argument, but that
reflection, reading and quiet conversation were
the necessities.

He was trained to be a lawyer and his brilliance enabled him to
pass the highest examinations. He soon gave up  his practice how-
ever and entered the more congenial realm of politics.

He was a very skilful writer and this fact together with a pamphlet
he had written entitled " A Summary View of the Rights of
America ” largely assisted in his being chosen as the author of the
Declaration of Independence, as we have already stated.

In 1779, he became governor of Virginia. Four years later he was
back in Congress and he there fulfilled many important offices and
produced many valuable documents. Later he became the U.S.
Mimster to France, but in a few years he returned to America, when
Washington, then President, appointed him Secretary of State in
the new government. In this office he  handled several very difficult
French questions with great skill but in 1793 he resigned and his
resignation was very reluctantly accepted by Washington.

He retired to his farms and for three years he succeeded in keeping
out of political life, but in 1796 he was
back again when he was elected vice-
President at  the same time as John Adams
was elected the second President.

At the following election he and Aaron
Burr received equal numbers of votes from
the Senate for the Presidency and i t  rested
with the House of Representatives to de-
cide which of the two should be President
and which vice-president. Jefferson ob-
tained the majority and so became the
President. He was re-elected when the
time came for him to retire, so that  he held
this high position for eight years, that is,
until 1809, when he refused to be elected
again, following Washington's precedent.

His policy was essentially democratic. He would take no  notice
of titles, refused to allow brilliant dress uniforms, would not adlow
state balls on his birthday, as was the custom, and, in g eneral, he
sought to remove all display and to treat the poorest inhabitant of
the country as though he -were the highest.

first been elected President. After deprecating his own qualities
and powers he appeals " t o  that Almighty Being Who rules over
the universe " for His guidance and assistance in governing the
country. Then occur the following fine phrases : . . . there
is no truth more thoroughly established than that there exists,
in the economy and course of nature, an  indissoluble union between

virtue and happiness—between duty and
advantage— between the genuine maxims
of an honest and magnanimous policy
and the solid rewards of public prosperity
and felicity . . . the propitious smiles
of heaven can never be expected on a
nation that disregards the eternal rules
of order and right which heaven itself
has ordained. . . .”

Later in the same speech he shows
how genuinely he is anxious for the pros-
perity of the country. " When I was
first honoured with a call into the service

of my country ” (that is, when he was first appointed commander-
in-chief of the army) ° . . . the light in which I contemplated
my duty required that I should renounce every pecuniary com-
pensation. From this resolution I have in no instance departed.
And being still under the impression that produced it, I must
decline, as inapplicable to myself, any share in the personal emolu-
ments which may be indispensably included in a permanent
provision for the executive department ; and must accordingly
pray that the pecuniary estimates for the station in which I am
placed may, during my continuation in it, be limited to such
actual expenditures as the public good may be thought to require

. During the whole of his office, Washington kept to this
noble resolution and only accepted payment for his actual expenses.

These two quotations from the inaugural speech serve also
to illustrate his ability to construct a speech, although to our
modern ideas some of the words may seem to be unnecessarily long.

When Washington was elected for the first time in 1789 there
were less than four million inhabitants in the
United States, and of these more than half a
million were slaves. The census of 1920 shows
that the population in that year was near 106
millions, none of whom, of course, were slaves.
New York City in 17S9 housed 33.000; in 1921,
5,620,000, In 1789 the exports of the country
were valued a t  20 million dollars and the imports
at 23 millions; in 1921 the two corresponding
figures were 8,228 millions and 5,278 millions
respectively. The signs of growth shown by
these figures need no emphasis.

Washington undoubtedly was the man above
all others that enabled the country to succeed in its endeavour
to become independent, and, when independent, to become pros-
perous. His life we described last month. But there were
other men, however without whose aid perhaps even Washington
could not have “ won through," and we illustrate two of them :—
Benjamin Franklin and Thomas Jefferson.
Benjamin Franklin, Statesman and Scientist

Benjamin Franklin was born at  Boston on the 17th January
1706, and died in 1790 in Philadelphia which was then his home.
He was a tall, well-built man and possessed splendid health
throughout his life. He was intended to be a clergyman but for
some reason or other this did not come about and when he was
thirteen (quite a mature age in those days !) he was apprenticed
to a printer. He remained in this business for some time, several
years being spent in England. He then became clerk to the
General Assembly, this being in 1736, and in addition took part

in a multitude of public affairs. He was
the postmaster of Philadelphia ; organised
the police force ; wrote books and
pamphlets ; founded a society that
eventually became the University of
Philadelphia ; founded the American
Philosophical Society ; organised a force
of militia ; advocated that streets be
paved and that they should be better
lighted ; assisted in founding a city
hospital-—-and so on almost without end.

He took part in various political
negotiations in England with great
success and in 1762 returned to America

hoping to devote the remainder of his life to a study of physics,
for Franklin was a scientist as  well as a statesman. This was not
to be, however, and soon he returned to England sent from America
to deal with the disputes concerning the Stamp Act and the tax on
imports. He was an  ardent peacemaker and did much good work
in trying to prevent any serious rupture from England. He was,

Jefferson
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Four Good Things for Modern Meccano Boys from

GAMAGESoFHOLBORN
THE BOYS’ OWN STORE”

For Indoor Pastimes

UP RADIO
A HOBBY

TAKE
FOR

Radio is of course the most popular of modern
Hobbies, and every Meccano boy can get a set at

the price he can easily afford.
Get this splendid Crystal Set in a strong
Oak Cabinet and Dustproof Crystal
Detector, all parts are nickel plated.
At the generous price of

Usually sold at 20

OMEGA " Model 6
> Balance in 12 f DOWN SECURES A

Monthly Payments £ ( )  J LZ J O MOTOR CYCLE
j The " Omega ” Model 6 (as illustrated) is just the Model for you Boys. It is economicalin fuel consumption, very light on tyres, and is a splendid hill climber.

170 c.c. 2-stroke “ Omega T’ Engine, Bore 60 m/m, Stroke, 60 m/m, Sturmey -Archer
3-Speed Gear, Clutch and Kick-starter, 26x2} Dunlop Tyres, B.T.H. Magneto etc etc
Lubrication— Petroil. Half a pint of oil to a gallon of patrol. Frame is of best quality

I1 seamless tubing, •• Omega ” design. CASH PRICE

£26  : 10 : logue frta onFOR GREAT BRITAIN ONLY

A. W. GAMAGE LTD., HOLBORN

HERE’S A TELEPHONE FOR
YOUR HOME

Now’s the chance for fixing up a Telephone
Set for your home.

This Room to Room Telephone
comprises Two Dry Batteries,
36 yards Wire. Staples, Bell, g J ffr-fc
and Two Phones, will ring one W B MT W
way from Dining Room to S
Kitchen. Price complete ______________________________

LONDON,
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Have You Sharp Eyes ?
Fifth Stamp Competition

THE  stamp article published in the June, 1926, issue of
the "M.M.”  illustrating and describing a number of
pairs of stamps that are only slightly different from

one another, proved so
popular that we are in-
troducing the same idea
into this month’s stamp
competition.

Illustrated on this page
are two stamps of Ceylon
and four of Norway. The
two Ceylon stamps and
the four of Norway are
very like one another but
there are differences, and
competitors are required
to find out as many of
these differences as pos-
sible and describe them
clearly and briefly.

The usual prizes of
stamps to the value of £l-ls.-0d., 10/6 and 5/-, chosen
from advertisements in this month's will
be awarded respectively to
the senders of the three
lists showing the greatest
number of differences most
clearly arranged.

The closing date is 31st
March. Entries should be
written on one side of the
paper only and should con-
tain, in addition to the
lists o f  differences, t he
competitor’s name and ad-
dress, and a list of the
stamps he wishes to be
sent to him if he should
win a prize.

The differences between
the stamps may be discovered by examining the
illustrations on this page or, preferably, by examining
the stamps themselves if they are included in your
collection. The stamps are
described in the catalogues
as being : Ceylon King
George V. head, Dies I
and II,  these two par-
ticular stamps being first
issued between 1922 and
1925. The Norway stamps
are as follows : No. 3 :—
1871, No. 4 : -1877,  No.
5: -1882,  No. 6 :-1893.

In describing the differ-
ences make use of these
four abbreviations in re-
ferring to the four comers
of the stamps :—“ TL  ” =
top left-hand corner, f< TR  ”

&
 R

E
V

E
N

U
E

I &
R

EVEN
U

E

three of them are different
and those in which only
two differ. For example,
you may consider that  the
word " Norge ” is the same
on stamps 3, 4 and 5,
but different on stamp 6.

Collectors are often
puzzled to account for these
minute differences that
occur on stamps. They are,
of course, quite different
from flaws that occur on
perhaps only one particular
copy of a stamp, for these

differences are the same in every stamp of the sheet.
Ail stamps printed before a particular date are usually
alike, and those printed after it are like one another but

unlike all those previously
printed.

For example, in the case
of the Norway stamps illus-
trated, all issued between
1871 and 1877 were like No.
3, all between 1877 and 1882
were like No. 4, and so on.
These differences are due in
every case to either a new
or a retouched die. From
the single die are made all
the impressions on the print-
ing plate by means of a pro-
cess of transference as was
described in the August 1924
issue of the  “M  .M . ”  (p. 225).No. 5 No. 6

top right-hand comer, " BL ' bottom left-hand corner,
and “ BR ” bottom right-hand comer. In referring
to different parts of the stamps use the abbreviations

■' R ” for right and " L J*
for left whenever you
use these words, but do
not use any other ab-
breviations in your des-
criptions.

Describe each differ-
ence you can find and
when you have finished
count the number you
have located and write
this number at the foot
of your list.

In the four stamps of
Norway do not take any
notice of the different
values illustrated on the
stamps nor of the different

first stamp. In addition
all four stamps differ from
one another, those should
be found also in which

No. 2

coinage indicated on the
to finding points in which
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The pleasure and amusement to be derived from even one
box is endless, whilst with two or more boxes a complete
village can be built. The boxes of LOTT’S BRICKS and
TUDOR BLOCKS are self-contained and progressive with
bricks, roofs and plans for the construction of Houses,
Bridges, Railway Stations, Towers, Bungalows, Signal
Cabins, Bams, Garages and Public Buildings in great variety.

LOTT’S BRICKS TUDOR BLOCKS
at 3/6, 7/6*

\ These  s e t s
also contain

) thatched roofs.

TUDOR MANOR HOUSE. As contained in Box 4 Tudor
Blocks. 30 models . . .  5/-

48 models . . .  10/-
70 models . . .  17 6

100 models ...  42/-
21 - and 42

per box.LIST OF STOCKISTS:
Bournemouth
Bristol
Bolton -
Blackburn -

- J .  E. Beale Ltd.
- Gyles Bros.
- James .Morris.
- Mercers,

Bradford-on-A von Wards Library.
Burnley -
Cardiff
Chatham -
Carlisle
Cambridge -

Derby

Dundee
Edinburgh -
Glasgow -
Hanley
Huddersfield
Ipswich
Liverpool -

- Lupton Bros.
- Cross Bros. Ltd,
- F. A. Kogers.
- Robinson Bros. Ltd.
- Eaden Lilley & Co.

Ltd.
- Midland Drapery Co.

Ltd.
- Draffen & Jarvie Ltd
- Jenners Ltd.
- Wylie Hill’s.
- John  Peppers Stores.
- Rushworths Ltd.
- Cowell &, Co. Ltd.
- Bunneys Ltd.
- Lewis’s Ltd.

Loughborough
Leeds
Leicester -
Manchester

Maidstone -
Norwich
Newcastle -
Oxford
Portsmouth

Preston
Prestwich, Me.
Southsea -
Sheffield -

Stone, Staff .
Tunbridge Wells
Belfast

Dublin

- Leslie & Son.
- The Pygmalion.
- Robot  hams Ltd.
- Lewis’s Ltd.
- A. M. Barr.
- W.  E .  Thorpe & Son.
- Jarrold fit Son.
- Alfreds
- E-de-La- Mare.
- Land port Drapery

Bazaar Ltd.
- Merigold Bros.
- M, Allen.
- Handleys Ltd,
- Wilson Gumpert &

Co. Ltd.
- Dutton it Sons.

Porters.
- Anderson Me Aulov

Ltd.
- Hely’s Ltd.

THE FARMYARD BUILDINGS with White Paling Fences
and Trees are contained in the 10/- Box.

LOTT’S BRICKS LTD., WATFORD, England.Write for Illustrated List and Address of nearest Agent,

Real Engineering!
What You can do  with a Lathe—

The Lathe is the engineer’s right
hand—the King of all Tools I For
making real engineering models you ,
too, find the need of a lathe. When
it comes to making parts from the
solid, turning, boring and drilling
perhaps—why not work the en-
gineer’s way, and use a lathe ?
Turning is great fun, and think of
the extra things you can do if you
have a lathe.

Steam engines— boat motors—
These and h undreds of scale models
you can tackle— you can’t without
a lathe. Every part—cylinders—
pistons—connecting rods—all ac-
curately machined to fine limits 1

Own a “DRUMMOND”
Turning with a DRUMMOND 4 in.

You'll never have a dull moment if you own a lathe. You'll hud
plenty of jobs—motor-bike repairs and all 1 But get a good lathe—
a British-made one—a DRUMMOND for choice. The Drummond
has been the foremost model-maker's lathe lor 23 years ; it’s a
household word to mechanics. Specially suited for the home
workshop, a complete machine shop in miniature.

Post Free.— Interesting lists of 3| in. and 4 rii Lathes. TFrfftf to-day!

DRUMMOND BROS.  LTD.
East Hill, GUILDFORD
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Our  Ai r  Sup remacy
The  “WARNEFORD”
MODEL AEROPLANE

A Guaranteed Flying Model.
Soundly Constructed of the Finest Possible /Materials.

Choose your J
Hobby boys •

Mode l  Ra i lway  s—M o t o r Boa t s ,
Yachts and Ships—Stationary Engines—

Which shall it be ?

FIRST make up your mind that nothing
but a “ Bassett -Lowke" model will do,
and then write for catalogue :

No. 4 TRACTOR 4/6RAILWAYS—SHIPS—ENGINES
Ths Real Thing in Miniature The No. 0 “ PUSHER ” MONOPLANE selling at 5/6,

can be adjusted for ah manner of flights, i.e., Elevator can
be flattened out for long distance flying, or adjusted for

sharp rising, or again for turning left or right.
This i Machine is practically unbreakable.

Prices : PUSHER TYPE 5/6 to 14/6
TRACTOR TYPE 4/6 to 21/-

SECTION A 17.—Mode!
Ra i lways  and their
equipment. L o c o m o -
tives, Rolling Stock,
Stations, and every-
thing for the complete
Model Railway. Over
180 pages. Post free 6d.

SECTION B 17.—Sta-
tionary Engines, Boilers,
Dynamos, Motors, Boiler
end Engine Fittings.
Accessories for Station-
ary and Railway Models.
176 pages. Post free 1/-.

SECTION
Model Sailing Yachts,
Motor Boats,
Fittings and Accessories,
Exhibition Ship Models,
etc. Over 80 pages.

Post free 6d.

S 17.—

Ships*

THE WARNEFORD MODEL AEROPLANE
can be obtained from any London Store, or Messrs. Hamley Bros. Ltd. or

Branches, and from all the leading Stores throughout the world.BHSSETT-LQWKE LIP
NORTHAMPTON Sole Manufacturer :

F. J .  MEE, Greenwich Road, London, S.E* 10
TRADE ONLY. LISTS FREE.

LONDON BR73NKH.  112 H IQH HQLBQ E? rN. M .L
U RG  H BBS  N CH  . I .  F R E pg  STR  E ET.

You must have the S.T. ENGINE MODEL RAILWAYSto  drive your Meccano Models.
It  is utterly

different from the
ordinary Toy Shop
model engine.

In the first place
you  have  t he
pleasure of building
it yourself.

You need have no
fear, we guarantee
it will work when
you have built it.

Secondly, like all
Stuart models it is
made on correct
engineering lieesand
therefore has Power.

The Boiler is of
Coppe r ,  b r azed
throughout and
tested.

Top Cover ■Steam and  Exhaust
Trunnion and

*wutCyhnde
fisfon

bottom Cover-2 *

Piston Rod  ■
Crank Disc.

Blq End.
Crank Pin.

Jjjj Ganksha/t

This is the drawing which helps you to build
the engine.

5/-
8/-

S.T. Engine Parts
Finished Boiler

Fas/ Free.

HAVE A FASCINATION FOR ALL
ESPECIALLY IF  THE MODELS

ARE OF

WHICH SIGNIFIES

ACCURATE SCALE & PERFECT DETAIL
WE ARE GAUGE 0 SPECIALISTS

AND WE HAVE THE FINEST ASSORTMENT OF MODELS, PARTS,
FITTINGS AND GENERAL ACCESSORIES EVER OFFERED

IN THIS POPULAR GAUGE.

Read what a customer writes :—
“ Please. send me a trunnion nut for the S.T. Engine purchased

from you 3 years ago. It is a grand little engine and is running
splendidly. I am telling every Meccano boy I see about it. It
drives models at an  awful speed.*'

The fine Model of an L.  & N.E.R. 4-4-0 Express Locomotive illustrated above,
although not an  expensive Model, shows what beautiful work we produce.

OUR FULLY ILLUSTRATED CATALOGUE
Price 1 /- Post Paid

Contains 132 Pages entirely devoted to Scale Model Railway Modeis, Parts
and Accessories, also

A GAUGE 0 AND 1 SCALE RULE.

Send a stamp for list 12M which describes this and several other simple
models, or better still a Postal Order for 6d. for our new 80 page Engine
catalogue, fully illustrated and packed with Interest from cover to cover.

THE LEEDS MODEL CO. LTD.
Dept. M. ,  BALM ROAD — HU  NSLET — LEEDSStuart  Turner Ltd. ,  Henley-on-Thames
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THE MECCANO BOY’S STAND-BY
THE TUBE OF

SECCOTINE
The World’s Great Adhesive. Registered Trade Mark.

W ITH it he can mend a thousand things — his bats, balls, boats,
boxes, bags, books, &c. He can make numberless things that
a boy likes. He can help his mother by mending breakages in

house furniture, anything—everything.
NOTE. There is nothing messy about Seccotine. Use the spike or
pin supplied to open a new tube — at top of cone—press gently at end
of tube (at folded part) for as much adhesive as is needed —then
replace spike or pin which acts as stopper. Keep folding tube end as
contents are withdrawn. Give mended article adequate time for drying.

TUBES are 4 d. (vest pocket box), 6d. and 9d. each. Sold everywhere.
Mothers should know that cups, saucers, tumblers, etc. intended to hold liquids, hot or
cold—should be mended with FIRMAS (Heat Seccotine). Tubes 6d. each.

McCAW, STEVENSON & ORR LTD.
The Linenhall Works BELFAST

, TAEGER
Pure Wool  ~

The New “Meccano” Jersey
This Jaeger “ Meccano” Jersey is made in the special ‘‘Meccano”
pattern. It wears splendidly and prevents chill when a boy
gets hot, as every boy will sooner or later. The “ Meccano ”
Jersey appeals to every boy at once as well as to the "grown-
ups” who study the health, happiness and appearance of children.

22* 24* 26* 28* 30* Chest
7/- 7 9 8 6 9/3 10/-

Colours :— Navy body with Light and Dark Saxe dice effect.
Mid Grey body with Black and White
Fawn body with Brown and Saxe
Brown body with Fawn and Red
Saxe body with Navy and Dark Saxe
French Grey body with Lt. and Dk. Saxe „

Three-quarter Hose, Turnover Tops to match
3, 4 5, 6, 7 8, 9, 10
2/9 3/3 3/9

Obtainable only from Jaeger Depots and Agents
( Write for the address of your Local Agent}

JAEGER HEAD
RETAIL DEPOT : 352/54, OXFORD ST., LONDON, W. l .

— ■WHOLESALE & SHIPPING : 95 MILTON ST., LONDON, E.C.2.
BRANCHES : AUSTRALIA— Melbourne, 234/236 Flinders Lane. Sydney, 38/44, York Street.

CANADA— Montreal, 1187, bit-ury Street.
The New “Meccano” Jersey
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BOYS! MAKE YOUR OWN AEROPLANE!
MILITARY BIPLANE, TYPE E-6879

Actual Photograph of Finished Model

Complete set of Cardboard Parts printed in colours,
together with all necessary Elastic, Wood, Wire, rr lCP 1 * PoJL4d*
Book of Instructions and Working Drawings.

SPAN 12 ins.

THE very thing for dark evenings.
The model has all the parts and
controls that you']] find on the

big planes. Elevators, ailerons, machine
guns, pitot tubes, windscreens, and even a
miniature dashboard with dummy instru-
ments, gauges, etc. Real elastic shock
absorbers are fitted to the landing wheels
and tail skid. When you have built up
the model you can make i t  do everything
that a real plane can do.
Size of model : Span 12 ins., Length 13 ins.

“WEE BEE I.” LIGHT AEROPLANE
SPAN 21 ins.

A MOD EL of the remarkable Beard-
more light monoplane which took
part in the Air Ministry trials at

Lympne. The original is fitted with a
Bristol <r Cherub ” two-cylinder air-cooled
engine. The model is a splendid flier
and looks very neat.
Power.— An elastic motor is fitted. Six
strands of ° Para " rubber are used,
together with brass bearing and hooks.
Construction.—-Patent hollow spar con-
struction with wooden struts.
Chassis.—The metal disc wheels and axle
of the under-carriage are sprung with
elastic shock absorbers.

Actual Photograph of Finished Model

Complete set of Cardboard Parts, printed in colours, together with all necessary
Elastic, Wire, Wooden Spars, Satin Walnut Propeller —. + .
Blank, Wheels, Book of Instructions and Working I r ICP Post 4d'

Drawings. Packed in an attractive box. cxtra

A few Testimonials from
Delighted Customers

Dear Sir, Received two Biplanes and I was highly
satisfied, —Yours sincerely, Edtilji Bomji, Suklua,
Byculia, Bombay, India.
Dear Sir, I received your mode! Aeroplane quite
safely. The first day I tried it, i t  simply glided
down and alighted safety on the floor/ I am
enclosing a photo of myself and the aeroplane. —
Yours truly, George F. Clark, Bez Valley, Johannes-
burg, Transvaal, S. Africa.
Dear Sirs, I received your Wee Bee I. and I am
extremely pleased with its performances. It is
the best flyer I have come across, although I belong
to a Model Aero club. Yours truly, F. Y. Willing-
ham, Gloucester.
Dear Sir, Will you kindly forward Military Biplane.
The last one I had was a beauty, absolutely real
in every detail.— Yours sincerely, James E. Shapley,
Exmouth, S. Devon.
Dear Sirs, The Biplane is wonderful. It loops
the loop like a real aeroplane.— Yours, N. C. Wyer,
Hull
Dear Sirs, I like the planes which I received very
much. They fly beautifully. My father thinks
they are worth double the price and that 1 have
not had a better toy.—Yours sincerely, Master B.
Tamsett.
These testimonials together triih thousands of others

can be inspected at our Office at any time.

POST YOUR ORDER TO-DAY TO:  (Dept. K ) 2 17, 219, JESMOND ROAD

William E. Appleby (N/C) & Co. NEwcASTLE-ON-TYNE
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Electrical Apparatus of every description for your
MECCANO

You can only be sure of getting really reliable and scientific electrical accessories for your Meccano from a firm who
specialises in the manufacture of electrical products ; you see, even our salesmen are skilled electrical experts who only
sell really scientifically designed engineering apparatus, and who can tell at  a glance exactly what you want. We have

had years of experience in this business,
and we can help you with our expert know-
ledge of electrical and wireless apparatus
of every kind. Remember, our experience
enables us to supply these products at a
very reasonable figure, and our Mail Order
Department is so highly organised that
you can get what you Want from us
without any delay and with our guarantee
of safe delivery. Of course, you can get
anything and everything you want for
your Meccano from us ; send your name
and address on a P.C. for a free copy of our
100-page Catalogue, and don’t hesitate to
write and ask for our advice, we are only

too ready to help you.

The Yale Flashlight
No boy's kit is really
complete without a
flashlight, and al-
though we can supply
you with any model
from 1/- upwards, we
know that you will
always be proud of the
“ Yale/’ with its
dazzling iwam of light.
It’s far cheaper iu the
long run, because the
batteries last for
months, and it has such
a beautiful nickel finish
(hat it always looks
good. You can gel the
special focussing model

for 7/6.
Price 5/- complete

with batteries.
Postage 6d.

The E.E.C.
Model

Quick-Firing
Gun

wonderfully ingeni-
ous piece of mechan-
ism, This model is
built on really scienti-
fic lines and enables a
remarkable degree of
accuracy to  be at-
tained. No model
fortification is com-
plete without this
E.  E .  C. Quick-Firing

Gun.
Price 2/-. Postage 3d.

High Voltage
Transformer

Just what you want to
connect up to the electric
light to drive your Model
Train, Meccano Crane or
Model electrical power
plant of any kind. This
transformer gives a suffi-
ciently high amperage to
be of real service for small
power A.C. work. Abso-
lutely safe. Made for any
voltage between 100 to 250.
For alternating current
only. When ordering state

voltage of mains.
No. 89/20 Price 10/6 each.

Postage Go.
No, 89/21 Price 21/-  each.

Postage 9d.

The E.E.C.
Electric

Searchlight
Throws a brilliant
beam of light.
Double movement
enabling beam to
be focussed in any

direction.
Beau  i j f u 1 1 y
finished and ab-
solutely reliable.
Price 3/6. Postage

3d.
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Don  7 hesitate Io
write to us if  this
Catalogue does
no t  con ta in
exactly what you

want.

I f  you wention
M eccano, we
will semi you
this 100 • page
illustrated Cata-

logue free.

Economic Electric 113 i oN?oN OY w s ?

“GREAT RECORD BARGAIN ! ! “
THE NEW 1927  IMPROVED MODEL OF THE FAMOUS

MONARCH DE I CAMERA
Fitted with RMjuine GUARANTEED MENISCUS LENS, Hfflex View-
finder. Niokri-plnted Spring Lever Shatter. Lever Gaird, Flexible

JXt'c’oDTA ----- * - -----i Leatherette Handle and noselatelyI bALt  rKIGE g J * ( CUARANT EED TO TAKE
■ / U I PERFECT LARGE  PHOTOS
I « c QlvOb.  BRITISH MADE
Qwiyt  i Angina- com-

P, . o j  3 plete with nil At‘ce*uoriefl :—Butt
— __ l  Quality Flute,Developfog A I'rinUng

OUTFIT with easy instnietlona for use.
Send P.O. 2/- to-day lor complete Camera
and Outfit 1! Testimonials Galore i t !

W.J.Thouuifi.Esq., write# : “Duyelopetl and
printed photo, think i t  as  eood rca If tahen
wit h & l.'jimt-rn which cost £3." Mlns E. Jzc
< hrmiui'JJt writes i " Antonlshi i to see re-
■sult of my  first effort. The  picture Is as  good
iialhM done by  a proper photographer,’*
.Va/r Caialfiffif*, 1,000 fiif Barffahix. Foft
Frtai THE LEEDS BARGAIN Co.
fM. i .  B t ,  Kenda l  Lane .  LEEDS,

FORGET
TYRE TROUBLE

and go care - free on
your way. Tubes treated
with our 1MPERV0 in-
crease the joys of your

Cycle.
** The Story of 1MPERV0 ”

FREE
to Meccano Readers.
Write A CUI for a Copv,

H. COLYER & CO.
[Dept. 31a) t

5, Point Hill, Greenwich, S.E.10.

BOYS!  . . . .
build a working model railway, realistic in
appearance and efficient in operation, by using

HORNBY TRAINS
IO tirry full ifotki AND ACCESSORIES

w* xjtwprz*
Model Railway en-
thusiasts will find
their every want

,. satisfied at the
P JB, ARUNDEL CYCLE

& SPORTS STORES,
“ The Hornby Train

Shop/1

g 52, Church Road,
----  UPPER NORWOOD,

LONDON, S.E.19.

Our Wonderful Discovery. Self-fixing Ready Panelled
Cycle- Lining Sets. Transfer Varnish unnecessary. No
cleaning. Failure impossible. Single colours lOd. ;
double, 1/- ,  Try our invention. You’ll be astonished.
— M.C., Axon, Jersey, England.

THE WORLDS
GREATEST
CYCLE OFFER

The frame of  the Grave*
'Speed  King '  Cycle
is ru*l proofed, enamelled
Black A Coach lined (or
can be supplied all Biack
if desired] Fitted with

B . S . A .  3-8PEED G E A R

DUNLOP cordBd ?£ e «

RENOLD CHAIN
MIDDLEMORE’S
Three  Coil  Spr ing  Baddie
La'iT's or Genl's model same price,
Carnaitc Paid Terms ; S f -  now,
& B/- monthly. Complete Approval
Catalogue Poet  Free.  J .  G. Graven Ltd.  Sheffield,
u i f i i  m in i  i i t i n t i i i i i i  i nn 111111111111111)1111)111111i t  imn i i i  mtm*

GOLDFISH—PET ANIMALS
Gold and Silver Fish 3d. to 5/- each.

Fancy Fish always in stock, including Golden
Orfe, Catfish, Paradise F sh, Mirror Carp, Sun-

fish, etc., from 6d. each.
Vallisneria. 4<L, Root Weed, I / -  Ble.

Snails, Food, Instructional Books, Rocks,
etc. Aquariums from 3/6 each.

Over 10,060 Goldfish and Fancy Fish actually
on view.

Send stamp for complete Price List.
Pet Animals and Foreign Birds.

DE VON & CO.
127, K ING'S  CROSS ROAD,  LONDON, W.C .  1.

'Phone: Museum 0767.
Telegrams : " Oiscaux, Kincross, London.”

RfiVQ MAKE YGUR OWNDU  I O LEAD SOLDIERS
Cowboys, Indians, Animals, Zulus,
Model Station Staff, Rodeo, etc.
Our CASTING MOULDS make
thousands from any scrap lead
WITHOUT PREVIOUS EXPERIENCE.
Send stamp to-day for illustrated

catalogue.
Complete mould ready for work 2/6
ROD  WAYS, 102, Long St., Birmingham

ention "ifft-rm"

CUT THIS  OUT
“ MECCANO " PEN COUPON, VALUE 3d. Send
5 of these coupons with onlv 2/9 (and 2d. stamp)
direct to the FLEET PEN CO., 119, Fleet Street,
E.C.4. By return yon will receive a handsome lever
self-filling FLEET S.F. PEN with solid gold nib (fine,
medium or broad), usually 10/6. Fleet price 4/-,  or
with five coupons only 2/9. De Luxe Model 2/- e xtra.

1 /6  THE BULLY BOY 1 /6
20-Shot Rapid Re-

peater Action Pea ■
Pistol. Fires a pea 25 0J7p-
feet a t  the rate of 100 a
minute. A Regular Pocket Lewis
Gun ! Bright Nickel finish. ; each in
box with ammunition. A better shooter
than you have ever had before I Send 1/6
and don’t miss our latest quick-firer I
Colonial Postage 9d, extra.
J. Bishop & Co., 41, Finsbury Square, London, E.C.

" MECCANO MAGAZINE ” BINDERS
Your Magazines may be kept clean and tidy

by enclosing them in one of the special binders
we supply. Two sizes, price 3/- and 3/6 post
free, from Meccano Ltd., Binns Rd., Liverpool.

meccanoindex.co.uk
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A Windy Day
Hurray! Hurray!
A Lofty Ki te  for  Me

Write for our 1927
KITE LIST

Post Free Id.

We are Great on

MODEL BOATS
Sailing Boats ............... 2/6 to 10 6
Racing Yachts ............... 12/6  to 60/-
Hobbies Steam Boats . . .  11/9 to 30/-
Stuart Turner’s Henley............... <£2-2s.
Bassett-Lowke’s T.B.D. . . .  50/-
Clockwork Boats . . .  10/6 to 60/-

Boat Fittings in great variety.

C. LUCAS
35, Manchester St., Liverpool

Sai l ing  Yachts & Fi t t ings
HOBBIES  STEAM LAUNCHES

MOTOR-BOATS
HORNBY TRAINS

MECCANO OUTF ITS  AND PARTS
WORMAR STEAM ENGINES

Requisites for
FOOTBALL,  HOCKEY,

F ISHING,  PHOTOGRAPHY
AIR GUNS AEROPLANES
Electr ic  Motors & Accumulators

Send 1 %d .  Stamp for L is t  " M . "

cT  H.~LORBERG
185, Kensington High St., London, W.8. AGENTS

: for MECCANO and !
Hornby Trains

I A complete stock of all Hornby
I Train Accessories and Meccano parts I
I ----------- I
I JENNERS PAY CARRIAGE I
1 __________________________________________________ I

•• ACHIEVEMENT”
D.A.P. MODEL AEROPLANES
Have proved their superiority in Model
Flying Competitions, They have gained
more awards than any other make of
Model Aeroplane, and are holders of

Official British Flying Records.
Awarded 1926 4 Silver Challenge Cups, 3 Silver
Medals, Bronze Medal and 50 Dollars, National

Air Races, Philadelphia, U.S.A.

THE MARVEL

MICROSCOPE
See the thousands of beautiful Animalcule in

a drop of water,

1000’sT 1 / o POCKET
SOLD JL / 3 SIZE

2 for 2 /6  POST FREE 3 for 3 6

Cheese Mites magnified to the size of large Beetles.
Millions of studies available.
Send P.O. to-day (Dept. M.),

E CTT 104, HIGH RD., NEW• O1UDDJ,  SOUTHGATE, N.11.

SPECIAL OFFER OF BLOW LAMPS
Strongly made, size 4 x 3J*. Gives powerful flame/
removes paint, etc.,
solders without iron.
S imp le ,  s a f e ,
economical Worth
3/6. Satisfaction
guaranteed or money POST
bark, 1/6 each, 3 for FREE

4/- ,  post free.
WILKINSON & SON,
24, North Road,
CLAPHAM, S.W,

ADANA AUTOMATIC SELF-INKING

PRINT ING MACHINE This is our No. 6 Tractor Monoplane.
Length 24 ins. Span 22 ins.

which will fly 150 yards.
(Distance doubled under favourable conditions).
Fitted with Carved Propeller, rises from the
ground. Price 10/6. Carriage and Packing

U.K., 1 /2  extra.
Special Line.— Hand Launched Pusher Mono-

plane, flies 250 yds. An all round good fiver.
6/- Post Free U.K.

Set of Materials.— Including Finished Carved
Propeller. Drawing and Instructions to
construct a fine Biplane Model. Length
24 ins. Span 22 ins. 8/6 Post Free U.K.

We supply every tiling for the construction of
Model Aeroplanes.

Illustrated Catalogue 4d. Post Free.
Our Guarantee.—Cash Refunded on any of our

Models that will not fly the distance claimed.
THE D.A.P. MODEL AERO CO. fDept, M.7),

187, Replingham Road, South Fields,
‘Phone Putney 0636. London, S.W.18.

ROLLER
SKATES

as ever with all
healthy boys ami girls.

Many years of wear an begot out
of them as they are adjustable to any
size.

We sell the best make only, yet our Prices
axe the lowest in the trade.
No. 3 with Threaded Clamps and

Case-hardened Steel Wheels . . .  5/- pair
No. 5 with Best Ball-Bearing Wheels 10/-  „
No, 6 with Best Bail-Bearing Wheels

and BliK?k Heels, as illustrated... 11 / -  ,.
Postage and Packing 1/- .  Colonies and Abroad 5
Bateson’s Sports Depot, Blackpool

45/-
COMPLETE PLANT

This massively construc-
ted Printing Machine is
the most wonderful of its
kind. There are now over
)0,()0() users of these
plants, many saving enor-
mously in their own
work, others making an
excellent living. Wil)
print any class of matter

FROM A CHEMIST ’S  LABEL  TO
AN ILLUSTRATED MAGAZINE

including Perforating, Creasing and Box-making. The
finest malleable iron and mild steel used in construction.
Simplicity to the extreme. No special skill required.
Large numbers of boys are producing their School and
Scout Magazines. Printers’ metal type, ease, complete
accessories, and excellently illustrated instructional
book included. Ilhis. particulars in two colours, and
samples of work, sent on receipt of stamped addressed
envelope. Also sold by small weekly instalments.

Ask for Terms.
THE “ ADANA” AGENCY (Dep(. M.M. 9),

34, King Street, Twickenham, Middlesex.
Printers should write for particulars of new system

of supplying First-Clasn Founders’ Type.

MAKE YOUR OWN
ELECTRIC LIGHT

These wonderful Dynamos light
brilliantly 4-6v. lamps, and are
very easy to work. 5/6, post 6d.
Delivery by return of post.

GREENS (Dept. E.N.),
14, New Oxford Street, London.

meccanoindex.co.uk
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Meccano & Hornby Train Supplies
AU the dealers whose advertisements appear on this 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.

ACTON’S SPORTS SUPPLY CO.,
ACTON. EALING.
WIMBLEDON. HARLESDEN.

HARRY BROWN,
1 ,  Moss Lane,

ALTRINCHAM.

J .  WOODHALL,
256, Grange Road,

Phone : B’head 621 BIRKENHEAD.

MERCER’S DOLLS’ HOSPITAL,
68, Darwen Street,

BLACKBURN.

SELLEN’S BAZAAR,
54, Waterloo Road,

BLACKPOOL, S.S.

BROWN, MUFF & CO. LTD.,
BRADFORD.

JOHN TAYLOR,
28, Preston Street,

Tel . :  Brighton 957 BRIGHTON.

GYLES BROS. LTD.,
Tel. 2888 24, Bridge Street, BRISTOL.
188, Whiteladies Road, Clifton, BRISTOL.

Tel. 143

JOHN HALL (TOOLS) LTD.,
BRISTOL. NEWPORT.
CARDIFF. SWANSEA.

SALANSON LTD.,
20, High Street, BRISTOL.

4, High Street, CARDIFF.

SAM TAYLOR,
Silver Street,

Teh 320 BURY.

HAROLD HUNT,
38, Spring Gardens,

Tel. 202 BUXTON.

H. W. GILL,
23 & 24, Pittville Street,

CHELTENHAM SPA.

R. H. JEPSON,
1,  Cross Cheaping,

COVENTRY.

PURSEY & MOCKRIDGE,
The Sports Outfitters,

Tel. Dart ford 173 DARTFORD.

HENRY WHALLEY,
195, Duckworth Street,

DARWEN.

RATCLIFFES TOYERIES,
19, Osmaston Road,

DERBY.

DIXON’S,
41, High Street,

DUNDEE.

BASSETT-LOWKE LTD.,
1 ,  Frederick Street,

_________________EDINBURGH.

WRIGHT’S DOLLS’ HOSPITAL,
14, High Street,

ERDINGTON.

ROBERT BALLANTINE,
103 , St. Vincent Street,

GLASGOW.

C. BELL (The Children's House),
320, Byres Road, Hillhead,

GLASGOW, W.2.

CLYDE MODEL DOCKYARD,
22-23, Argyll Arcade, GLASGOW.

Model Makers to the Admiralty, the Railway
Coys., etc.

The MARVEL MART <wm. Ross & co.),
110, West Nile Street,

GLASGOW.

WELTON & MESSENT,
5, Pond Street,

HAMPSTEAD, N.W.3.

FLETCHER’S TOYLAND,
77, Deardengate, HASLINGDEN,
Grand Building, RAWTENSTALL.

HAMMOND’S LTD.,
Paragon Square,

HULL.

W. J .  S. CARPENTER,
13 & 15, Queen Victoria Street,

LEEDS.

PEARSON & DENHAM (PHOTO)
LTD., 6, Bond Street,

LEEDS.

ROBOTHAM,
“ Baby’s Kingdom,”

Tel. 4809 LEICESTER.

BYCROFTS EMPORIUM,
366, High Street,

LINCOLN.

Reliance Cycle & Motor Co.,
29/31, Manchester St., Liverpool.
Argyle & Conway Sts., Birkenhead.

The ARUNDEL CYCLE & SPORTS
STORE, 52, Church Road,

Upper Norwood, LONDON, S.E.19.

W. HUMPHRYS & SON,
Estab. 269/271, Rye Lane,
iMo Peckham, LONDON.

F. R.  POTTER & SON,
43, Market Place,

LOUGHBOROUGH.

H. G. PARTRIDGE & CO.,
10, Chapel Street,

Tel. 234 LUTON.

BAXENDALE & CO. LTD.,
Miller Street,

Tel. 5900 City (20 lines) MANCHESTER.

A. FRANKS LTD.,
95 & 97, Deansgate, MANCHESTER.

90, Bradshawgate, BOLTON.

A. INMAN,
Moorfield Arcade, 105, Lapwing Lane,

Didsbury, MANCHESTER.

EDWARD LLOYD,
268, Upper Chorlton Road,

Teh 613 Chorlton MANCHESTER, S.W.

JOHN NESBITT LTD.,
42, Market Street,

MANCHESTER.

H. WILES LTD.,
124, Market Street,

_______________MANCHESTER.

SHAW’S BAZAARS,
30-36, High Street,

MARGATE.

R. SCUPHAM & SONS,
35, Linthorpe Road,

MIDDLESBROUGH.

DI BBS’ DOLLIES’ HOSPITAL,
NELSON, LANCS.

meccanoindex.co.uk
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Hornhy Train Supplies
The fourteen dealers whose advertisements appear on this 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.

ALFREDS, TOY SHOP,
77, Northumberland Street,

NEWCASTLE-ON-TYNE.

SHEFFIELD PHOTO COMPANY,
6, Norfolk Row (Fargate),

’Phone 3891 SHEFFIELD.

H.  W.  GINN,
The London Motor, Cycle & Sports Co.,

!S 2™in« 106, High St, STAINES.
WILLIAM OLLIFF,

13, Grainger Street West,
NEWCASTLE-ON-TYNE.

A. J .  TINKER,
20, London Road,

SHEFFIELD.

SAXONS LTD.,
29/30, Holmeside,

SUNDERLAND.

JANES & ADAMS,
13, The Promenade,

And Branches. PALMERS GREEN.

WILSON, GUMPERT & CO. LTD.,
57, Fargate,

SHEFFIELD.Tel. 489

MAKE GRAMOS
Mechanical Parts of a I st  -class

RIFANCO PHONE
Double Spring Motor. 12 in.
Turntable. Swan Tonearm, Su-
perior Sound Box, In Lerna I Horn ,
as fitted by other finus in £10
£20 Gramophones r n , n
All bar the wood * • O Cash
This set supplied with polished
Oak or  Mahog. 40 -in.
high Cabinet, as £5:5
shown . . .  • ■ Cash
Carr, paid in U.K. 7 days’ trial.
Monev bar k if dissatisfied. Other
Sets from 24/9. Machines from
27/6. Motors 9/- Dealers to
send Trade Cards,
64-page Catalogue (No. 210) of all Accessories FREE.

Instructions How to Kake  Gramophones 3d.
Est.  20 years. 1.000 Testimonials.

Regent Fittings Co., 780. ,  120, Old St., London E.C.1.

R.  MARSDEN & SON LTD.,
115, Church Street,

Tel. PRESTON 1314 PRESTON.

BIRMINGHAM & COVENTRY
CYCLE CO., 140 & 151, Above Bar,

SOUTHAMPTON.

DEAN & HOLT,
78, Yorkshire Street,

ROCHDALE.

OSBORN & CO.,
9, High Street,

SOUTHAMPTON.

S. T. SIMPSON & SON,
589-595, Lord Street,

Tel. 999 SOUTHPORT.

ROCHESTER.
GERALD MORRIS,

24, High St., ROCHESTER.

—a rea l
b i l l iard  table
built like a full-size
table . . . not a toy.
The carriage is paid
and all risk in transit
taken by Riley’s.

7 cays' tree trial
enables you to examine
and test the table before
buying.
This is all you have to
do. Simply send a postal
order for 14 / -  and the
popular size 6 ft. Riley
" Home Billiard Table
(to rest firmly and con-
veniently on your dining
table) will be delivered
to your door. The table
is complete with acces-
sories and  ready for play.

H on ,eo in  your  hon\«i

Send
for

price
list

Riley’s
" Home"
Billiard
Tab le

res t  ing
on ordinary
dinins table The balance of the money you pay monthly as vou play.

These are the various sizes of Riley's “ Home ” Tables,
together with cash and easy purchase prices.
4 ft, 4 in. x 2 ft. 4 in. "** “ A

5 ft. 4 in. x2  ft. 10 in,
6 ft. 4 in. x3  f t .  4 in.
7 ft. 4 in. x 3 ft. 10 in,
8 ft. 4 in. X 4 f t .  4 in.

RILEY’S
COMBINE

{ 8/6
11/-

--------, 414/—
0 i payments 18 / -
0 )  of \ 26/-

£7  0 0 |
<£9 0 0 '

£11  "
£15
£21

I or in
- I IS
0 - monthly15

0
10

BILLIARD AND
DINING TABLES

(7 days' free trial)

Riley's Combine Billi-
ard and Dining Table
is a beautiful and high-
ly finished piece of
furniture, convertible
within a few seconds
from Billiard Table to
Dining Table, Supplied in Oak or Mahogany, any
shade, and in various designs. Prices range from £22
10s. or can be had in 13 or 20 monthly payments.
Riley's are also the largest makers of Full Size
Billiard Tables in Great Britain. Write for prices.
Estimates for repairs and accessories sent Free.

E.  J .  RILEY LT

This
is the

“Cabriole"
design 6/L site.

£34 10s.  cash,or >n
13 or 20 easy p i y  merits

DEAL WORKS,
ACCRINGTON,

anti Dept. U,  147, Aldersgate Street, London, E .C . l .

NULLI SECUNDUS

PASSE PARTOUT
P ic tu re  F ram ing  Ou t f i t s

/IsA for
particulars of
our Annual
Competition,
Valuable Priies.

Decorate your own home with
pictures framed cheaply and
artistically with Passe Partout.
A picture framed with Passe
Partout makes a beautiful

present.
Outfits 2/-, 5/-, 10/- & £1

SAMUEL JONES & CO. LTD.
Passe Partout Makers, Bridewell Place, E.C. 4

If your local dealer is out of stock you can obtain Nulli Secundus Fasse Parlout
Outfits and Accessories post free direct from us.

meccanoindex.co.uk
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MECCANO
MAGAZINE

Registered at G.P.O., London, for transmission by
Canadian Magazine Post,

EDITORIAL AND ADVERTISING OFFICES
B1NNS ROAD, LIVERPOOL.

Telegrams : “ Meccano, Liverpool.”
Publication Date. The "AO/."  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. I t  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
be made for those published. Whilst everv care will
be taken of articles, etc., submitted, the Editor cannot
accept any  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
unacceptable.

Advertisements
Readers’ Sales and Wants. Private advertisements

(i.e., not 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.

Small Advertisements. I / -  per line (average seven
words to the line), or  10/-  per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, and
latest circulation figures, will be sent on request.

Press Day, etc. Copy should lie sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 10th of each
month for following issue. Half-tone blocks up to
100 screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inCb.

Voucher copies. Sent free to advertisers booling
two  inches or  over. Other advertisers desiring vouchers
should add 8.1. to  their remittance and should order
voucher copy a t  same time.

Remittances. Postal Orders and Cheques should be
made payable to Meccano Ltd.

Obtaining  the 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 being as above.

IMPORT A NT.
Overseas readers are reminded tha t  the prices

shown throughout the "M.M.”  are those relating to
the home market. 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: Mecca no Ltd., 4 5, Co1borne St reel, Toron to.
AUSTRALIA: Messrs. E. G. Page & Co.,

52, Clarence Street, Sydney, N.S.W.
NEW ZEALAND : Messrs. Browning, ifwersen Ltd.,

P.O. Box 129, Auckland.
SOUTH AFRICA : Mr. A. E .  Harris (P.O. Box 1199),

Textile House, Von Brandis St . ,  Johannesburg.

READERS’ SALES
(Rate: 1<f. per word, min. I/-)

Bargains. Solid Lead Soldiers, hand -made in
Britain. Indians and Horse Guards. Sold a t  2/6 per
dozen. Cheap, 9d. per dozen. Postage 6d.—Donald
Sutcliffe, 98, Princess Street, Barnsley'.

Wanted back numbers of the 44 Meccano Magazine ”
up to January, 1921, a t  fid. each.— Box 301.

Wanted. Birds’ Eggs, Sale. Cigarette Cards,
Albums, Clockwork Guage 0 Train Set, Camera, Air-
gun, Yacht, 96 Weekly “Chums ."—Wood, 17,
Blundell Avenue, Cleethorpes, Lincs.

Miniature Electric Table Railway. 11 Straights,
22 curves, regulating rail, crossing, points, 3 passenger
coaches, 3 covered wagons, 1 open, also 1 clockwork
loco. 15/-  or offer.— BM/GARG, London, W.C.l.

Stamps. Will exchange with collectors in British
possessions.— P. Beavan, Box 173, Courtenay, B.C.

For Sale. 700 Cigarette Cards in sets. Best offer.—
Beil, Redhills, Penrith.

Stamps. 50 different 4d.—Davies, 9 ,  Birch Street,
Swindon, Wilts.

For Sate, 3,500 Tram and  Omnibus Tickets.
Quite clean. Cheap. Anybody wishing to buy these
or  any  number of them should write to—B. A. Shattock,
St .  Mark’s Vicarage, Peak’s Hill, Parley, Surrey.

Wanted. ’ 'Meccano Magazine," September 1925.
Will give 2/6 for clean copy. Write—A. Hill, Green-
ham Street, Cottesloe, W.  Australia.

1,300 Cigarette Cards. Sets. Send l | d .  stamp for
list and particulars. —Leonard A bear, 40, Ormond
Road, Wantage, Berks.

For Sale. One Cameo Camera, for plates and him
packs. Size J -plate. Almost New. What offers ?—
Doupe, Trainors, Co. Waterford.

Wormar Steam Engine. New, Cost 5/11. Offers.—
Chalker, Jubilee Terrace, Broadwey, Weymouth.

Stamps. Advertiser breaking up  collection. 100’s
Packets, all different, lOd. Specially selected 1/3.—
Pickard, 83,  Cole Valley Road, Hall Green, Birmingham.

Book of Motor Car, 3 volumes, 9/- ; J -Plate Camera,
3 /6 ;  Boy’s Own Paper, 1916, bound, as  new 6 / - ,
Bell Pushes, 5d. ; Electric Bell, 2/3 ; Electric Horn,
5/—; Westclox Watch, 4/- ; Car Speedometer, 4 / - ;
Several Technical and Boys’ Books Cheap.— Walter,
331. High Street, Ponders End,  London.

Sale. Boy’s Own Paper, Vols. 43-47, 4/-  each,
(rood condition.—Witham, High Street, Abingdon.
Berks,

Stamp /Ubum and 100 different Stamps, 7/6 ; Pair
Thompson and Houston Headphones, 10 / -  ; 44 Em-
pire ” Transformer (never been used', 7/-. — B. Arch,
33, Panten Street, Cambridge. First Applicant.

Steam Launch, 30 inches Jong, excellent condition,
6/6.— Hebron, 90, Waterloo Road, Cheetham, Man-
chester.

Sale. 1,700 Stamps, all different, and 18/6 Album,
25/- lot. —Bridges, 12, York Street, Kidderminster.

Colonial Readers sending 100 to 300 assorted stamps"
their country, will receive same number Foreign and
Colonial Stamps, all different. Prompt reply guaran-
teed.— W. Lewis, 112, Arthur  St.,  Birkenhead, England.

Boys' Magazines and Children’s Pictorials and
Newspapers, 9d. per doz., also “ My Magazines,"
6/- per volume of twelve. All good clean condition.
Post Free.— Box 302.

Sale. Ensign 2JB, Camera, 12/6. Good condition.
—Cape- Proctor, 39, Cobden Road, Worthing.

Owing to move I must sell a number of my personal
effects. Stamp for list.— Yale, Oakhill, Parkstone,
Dorset.

For Sale. Miscellaneous Collection of Clean Cigar-
et te Cards a t  Id.  per doz., 2 doz. for l i d .  Postage
extra under 1 / - .  Wanted, Brownie Camera, No. 0
or  2, with Instructions. Cheap.— Box 303.

Wanted. Cigarette Cards— Waverley 3rd Motors
and others. Lists to*— R. Duffus, 17, Brandwood
Road, King's Heath, Birmingham-

Bar Knight Steam Loco, nearly new. Cost 21 / - .
Take 12/6, offers. —Wood, Kroonstcd, Market Street,
Altrincham.

Sale. Two Albums, one with 450 Stamps, 7/6 ;
one with SOO, 12/6. Cigarette Cards, 8d. 100 ; 60
" Scouts," many consecutive, 3/-.- Apply Box 304.

Hobbies "Br i t on"  Fretwork Machine, 15 / - ;  150
Fretwork Designs, cost £2/10/- .  Offers? Cinemato-
graph Films and Slides, cost £2. Take half. Will
exchange for Tent and Camping Utensils.-—A. Brown,
Crown Inn, Rochdale Road, Middleton, nr. Manchester.

“ Adana ” Printing Machine, practically new.
Cost £3, with extra type. Sell for £2,— Mellor, Bredda,
A Hanson Road, Rhos-on-Sea.

Sale. Stationary Steam Engine. Good condition.
Cost £4. Accept £3. Write particulars.—S.  Simpson,
" Blink bonny," Castle Brae, Largs.

Sale. . Cinematograph Films. Send Stamp for
List.—J.  Hampton, 4, Potter  Street, Bishops Stortford.

500 Assorted Cigarette Cards, 2 /6 ;  1,000, 4 /6 ;
Sets from 2 jd .  Lists, —Thornton, 159, Grosvenor
Road, Wavcrtree, laverpool

Vertical Steam Engine, Siren, Regulator, Gauge,
New, 12/6.- Cigarette Cards, fid, 100.— Box No. 307.

Miniature Table Railway, cost 14 / - .  Vertical Steam
Engine, cost 3/6.  Electric Motor, cost 5/-. AU in
good working order. Exchange lot for a good Camera.
— Lambert, 4, Fixby Avenue, Pye Nest, Halifax.
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Competition Page . . .  . . .  ................ 271 I
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From our Readers . . .  . . .  . . .  . . .  232 I
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In  Reply ..................................................... 254 I
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Loco that  Won £1,000 Prize ................ 264 I
Mail Bag ..................................................... 244 I
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Railway News of the Month ................ 228 I
Re-laying a Railway Track ................ 258 I
Re-modelling a London Station ................ 260 I
Stamp Collecting . . .  . . .  . . .  . . .  275 I
Stamp Competition ............................ 279 I
Standard Mechanisms . . .  . . .  . . .  246 I
Story of Coal . . .  . . .  . . .  . . .  202 I
Suggestions Section ............................ 252 I
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The Outdoor World . . .  . . .  . . .  238 I
Wonderful New Air Camera ................ 266 1
Zoo Notes . . .  . . .  201 I
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SMALL  ADVERTISEMENTS
(Rate: \ /~  per line)

METAL CEMENT, 1/3, 2/6, 4/6, post paid.— Albert
Feather, White Abbey Road, Bradford, Yorkshire.

PUPzE, HARMLESS REPTILES, List Stamp,
Pantiles Aviary, Tunbridge Wells.

2d. to 2/9 a minute earned a t  home writing Sales
Letters. Intelligent people, either sex. Anywhere,
12 hrs.’ easy training Work guaranteed. Details free.—
M, Knight, I ,  Bloomsbury Mansions, London, W.C.L

Patents, Trade Marks, Inventions Ad rice Handbook
& Cons, free, -B. T. King, Kegd. Patent Agent,
146a, Qn. Victoria St . ,  London, E.C.4. 40 years' refs.

CINEMATOGRAPH FILMS, cheap. British-made
Machines and Cinema Accessories.—Filmeries, 57,
Lancaster Road, Ley tonstone, London.

SPECIAL OFFERS. RAILWAYS. 50 only, com-
prising Engine, Tender, Two Pullman Coaches, 0
Gauge Lines, 9/6. CINEMATOGRAPHS. 30 only,
with Fi1i n a nd Slides, 9/6. A EROPLA NES. 200 oiil y.
You build i t ,  actual model in metal, 14 inches long,
1/6.— Public Trading Co., 93, Aldersgate Street,
Loudon, E.C.

----AUSTRALIA !

A Veeder
CYCLOMETER
FITTED TO
YOUR BICYCLE
TELLS YOU:

How far you have been.
Distance from one place to

another.
Service your tyres give you.
Number of miles to destination.

Distance travelled, etc.
Make vour riding doubly interesting.
Its auenrat y has been endorsed by
ail the best authorities and the ex-
perience of vour fathers for 30 years.

Insist upon a genuine Veeder -sec the name thereon.

[Made in Two Models :
Regular 6/6, Trip 15/-.

F.  E. DICKINSON,
ST. ANDREW'S  HOUSE, HOLBORN CIRCUS,

LONDON, E.C.1.

play in the Com-
monwealth of Meccano

Sets and Parts, Hornby Trains and
Accessories, also high-class Electric,
Steam and Mechanical Toys of every

description.
Price Lists Post Free.

HERBERT SMALL Pty. LTD.
308-310, Collins Street, MELBOURNE

(Corner of Collins and Elizabeth Streets) .
Branches al

243, Pi t t  Street.  Sydney,
and 16, Grenfell Street, Adelaide.

meccanoindex.co.uk
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The Flying Scotsman
FOR over sixty years the “ Flying Scotsman ” has left London for Edinburgh

at 10 a.m. Dead on time this famous train may be seen every day pulling
majestically out from King’s Cross. At the same instant its twin brother

starts from the opposite point, Edinburgh, for the 390 odd miles race to London.

In the same way that these wonderful trains are famous for their strength and
speed, so Hornby Trains are renowned because of their supremely outstanding
qualities in design and workmanship.

You can buy Hornby Locos the most efficient locomotives ever produced —for
10 6 upwards, and complete Hornby Train sets from 17 6 upwards— all superbly
enamelled and finished in the correct colours of the leading railways.

Naturally, the more you can afford the more complete will be your Hornby Train
system. You can build it up by degrees with buffers and lamps ; signals, bridges,

illllllllllllllllllllllIllllllllllllllllllllHllllllirllill

Price List
No. Ml Passenger Set 7 6
No. M2 Passenger Set 9 / -
No. M3 Goods Set 15/-
No. 0 Passenger Set 24/ -
No. 0 Goods Set . . .  . . .  17/6
No. 1 Passenger Set 27/6
No. 1 Goods Set . . 21,
No. 2 Pullman Set 60/
No. 2 Goods Set ................ 37/6
No. 1 Tank Goods Set 25 / -
No. 2 Tank Goods Set . ., 45.
No. 2 Tank Passenger Set 45 / -
Metropolitan Train Sets

No. 2 (4-volt Electric) 95/-
No. 3 (Clockwork) . . .  55/-

Riviera *' Blue ” Train Sets
No. 1 (4-volt Electric) 85 /
No. 2 (Clockwork) . . .  70 / -

iiiyiiiiiiiiiiiiiiihiiiiiiiiyiiiyiiiiiiiiiiiiiii.iLj and stations ; turntables and tunnels. There arc all lengths of rails, too, both
curved and straight, and all kinds of points and crossings enabling you to build up
a real miniature railway track.

HORNBY TRAINS

meccanoindex.co.uk



Boys
and Girls—
Join

Associat ion  !
and win one
of these b ig
money prizes The ward Fatrycycle w 1 ines

Uros. Registered trade mark.
J juvenile cycle wit  haul the
F .A .  badge and triangle trade
mark is not a genuine Fairycycle.

1s t  PR IZE  £10
2nd  PRIZE  £5
3 rd  PR IZE  £ *|

A LL you have to do is to get Daddy to buy you a Fairycycle. Fill
in the blue form attached to it, send it to us and we shall enrol

you a member of the Fairycycle Association. Your dealer will
hand you a competition entry form. Write an essay on how you propose
to increase the membership an.I usefulness of the Association and send
it to us before April 30th, 1927. If it is a good one you will probably
win a prize.

If you already own a Fairycycle and are not a member write to-day
for particulars showing how you can become one and obtain the F.A.
Badge and Membership Card. Remember only members of the Fairy-
cycle Association can enter for the competition.

and 25  pr izes of

10/“ each

Mode ls :  A—39/6 : AX—  42 / - :  B—59 /6 :  D—  75 / -

LINES BROS. LTD., MORDEN ROAD, MERTON, S.W. 19

I’irhI ISHED BY MECCANO LTD , B lNNS RD. .  LIVERPOOL.
Prin ed by S emb idgt & Co Ltd Albion Strec Leeds
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