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pipe rack for dad, a handkerchief box
for mum, toys for our cousin, and a
jewel box for Cis. So  easy and  inex-
pensive. Any  Hobbies  Outfit provides
al l  the necessary tools and designs are
obtainable  from a Id.  to  1 '6 .  Fretwork
keeps you happy for hours making
things in wood; saving you money
and taking away the  dullness of long
evenings. Be  sure to get a Hobbies
Ou t f i t  because  cheap  se t s  con t a in
foreign tools which will  not work or
last half  so  well. A Hobbies  Set  offers
endless happiness  without further  cost.
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The Nelson Outfit
I ’this splendid Outfit contains all the tools I
I you require. Instrurcions how to use them I
I are print rd ou the back and a simple model I
I is supplied pasted on wood ready to cut I
I out  fhe complete Outfit for 6/- or by I
I post B/9. I
I I
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With the Editor
starved, but it was a very frequent occurrence for him to be utterly
penniless and dependent for a meal upon the generosity of one
of his friends. The amount of money that he received for his
compositions has been very' carefully calculated, and it has been
placed beyond doubt that the sum total of his life’s earnings was
approximately £575 ! After his death, all his worldly belongings,
including his manuscript music, realised £2-10-0.

Unspoiled by Poverty and Disappointment
The remarkable feature about Schubert was that poverty and

disappointment did not sour him. If an opera on which he had
placed the highest hopes was returned to him, unwanted, he
simply put it away in a drawer and went on to compose something
else. His publishers appeared to  treat him as  a goose to be plucked.
In every transaction they beat him down to the  lowest possible
figure, and often he would be glad to sell for a few pounds a work
that has since become immortal— he needed the money to buy
food. On one occasion he sold a Trio for pianoforte, violin and
'cello for 17/6d. 1

In spite of these heart-rending conditions, Schubert wrote
ceaselessly. Ideas came to him in an almost unbroken stream
and they' were jotted down wherever he  might be. Sometimes
in a cafe, for instance, a friend would place before him a new
poem, and after reading it Schubert would demand paper and
pencil. Quickly someone would rule the necessary lines upon
the back of a menu or any other paper that was handy, and in a
few seconds Schubert would be lost to the  world, composing a
masterpiece.

Imagine a little man, 5 ft. 1 in. in height, fat and podgy, with
a turned-up nose, and spectacles that he wore even when he was
asleep—add to this a painful shyness that  was a source of constant
misery to him, and you have a picture of Franz Schubert. Suc-
cess never came his way ; he was a failure, but a splendid failure.
Some of his greatest works lay hidden away in dusty cupboards
until many years after his death ; he himself never heard them.
Yet day after day, year after year, he went on writing immortal
music, impelled by the sheer driving force of his genius.

As his friend Anton Holzapfel said of him, “ He was a very
little man, but he was a giant.”

Our  Special Christmas Issue
The special Christmas number of the "ALM./  'which will consist

of more than 100 pages (price 6d.) will contain a series of splendid
articles in addition to the  regular features. I t  will be, I believe,
the best number ever issued, and I expect there will be a greatly
increased demand for it as was the case with the Christmas issue
of last year. Although at least 75,000 copies will be printed,
readers will be well advised to place an order for a copy* at once
with their Meccano dealer or newsagent. Unless readers order
their copies well in advance there certainly will be many* dis-
appointments.

I have in hand a number of exceptionally interesting special
articles that will appear in the December and subsequent issues.
Among these may be mentioned the following, which will give
an idea of the wide range :—" Early Railway Days in Canada ” ;
" Life-Story of a Great Bell ” ; " Laying a Telephone Cable Across
the Baltic ” : " Photography' by' Invisible Rays ” ; " Dials of
some Famous Clocks " ; " Simple Conjuring Tricks ” ; "Aero-
plane Landing Grounds in the Atlantic.” I am also commencing
a series of articles on " New Meccano Parts and How to  Use Them.”
These articles will be of special interest to  all Meccano boys and
will be found of very considerable assistance in model-building.

The Tenth Anniversary of Armistice Day
Ven- soon we shall all be thinking of the day in 1918 when

fighting in the great World War came to an end. This year
the 11th November marks the tenth anniversary of the Armistice,
but in spite of the lapse of time our national Day of Remembrance
has lost nothing of its appeal. The Two Minutes’ Silence seems,
indeed, to become more impressive year by year. There is nothing
in the world quite so wonderful as this silence, because it unites
the whole of the people of the British Empire in one thought at
one time.

One of the  most remarkable things about Armistice Day is
that it has never been made into a day of wild rejoicing. In the
past, the end of a great war has always brought about such out-
breaks, and these were repeated on every anniversary until the
event that caused them was more or  less forgotten. A few isolated
attempts have been made to introduce festivities, but we have
come to regard Armistice Day as far too solemn an occasion for
anything of this kind. Our thoughts are centred upon the  millions
of men who died, and upon the fervent hope that never again
will the world be plunged in such an appalling disaster.

Most of my readers, of course, are too young to remember
much, if anything, of the war period, and perhaps they may find
it a little difficult to enter into the feelings of older folk. I should
like all my younger friends to regard Armistice Day as serving
a similar purpose to the “ Rook of Remembrance,” of which I
wrote in the September “M.M.” Every day a recruit of the
East Kent Regiment visits the Warriors’ Chapel of Canterbury
Cathedral, in which the book is placed, and turns over one page—
this act keeping alive the memory of 6,000 men of the regiment
who lost their lives. Exactly in the same manner, the annual
observation of Armistice Day will help to keep alive the memory
of the boys of an earlier generation who became the heroes of
the Great War and were “ lost in the shadows.”

“A Very Little Man,  but a Giant”
On 19th November, 1828, there died in Vienna one of the most

pathetically tragic figures in history—the great composer Franz
Peter Schubert.

Schubert was born on 31st January, 1797. His father was a
struggling schoolmaster, and it was taken for granted that Franz
would follow on in the same profession. Greatly as the boy
disliked and dreaded the prospect, there seemed to be no help
for it, and in due course we find him leading a dreary existence
as assistant to bis father. He  hated this work with such intensity
that it was impossible for things to go on very long, and presently
he made a complete break away and devoted himself entirely
to music. He had no money and no prospects, but that did not
worry him. He  realised that his mission in life was to compose
music and he went steadily on his way.

The conditions existing in Vienna at that time could scarcely
have been worse from a composer's point of view. The nation
was distracted with a long succession of wars and the people were
ground down with taxation to such a degree that the two problems
that occupied their minds were how to raise money for the taxes
and, having done so, how to eke out an existence on what was
left. At a time such as this people do not want music, painting,
or any other art. Throughout his short life Schubert and his
music were ignored in Vienna, except among a small circle of in-
timate friends that the composer gathered together and held
round him by force of genius and personality.

From first to last Schubert lived in poverty. He never actually
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§ Coaling Ships by Machinery
Elevator that Handles 1,000 Tons per Hour
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IN the early days of steamships coaling was carried out entirely
by hand labour. This process was laborious and slow, but
the early steamships were so small and required so little coal

that these drawbacks were not serious. As the size of steamships
increased, however, the coaling problem became more and more
acute. By degrees various mechanical appliances were brought
into use to speed up the operations, and these have been improved
and developed until to-day
coaling by hand has been
almost entirely abandoned,
existing only in a few parts
of the world where there is
an ample and cheap supply
of native labour.

It is interesting to look
track to the time when en-
gineers and scientific men
were strongly divided in
opinion as to whether it was
possible for a vessel to carry
a sufficient supply of coal to
enable her to cross the At-
lantic. The famous engineer
I .  K. Brunel does not appear
to have ever had the slightest
doubt that such a voyage
was possible, but his views
were strongly opposed in
many quarters and in par-
ticular by a certain Dr.
Dionysius Lardner who, at
that time, was a prominent
figure in the scientific world.

Speaking at a meeting of
the British Association held
at Bristol in 1836, Lardner
expressed his opinions very
emphatically. "Le t  them
take a vessel of 1,600 tons," he said, “ provided with 400 horse-
power engines. They must take 2 tons for each horse-power,
the vessel must have 1,348 tons of coal, and to that add 400 tons,
and the vessel must carry a burden of 1,748 tons. He thought
it would be a waste of time, under all the circumstances, to say
much more to convince them of the inexpediency of attempting
a direct voyage to New York, for in this case 2,080 miles was the
longest run a steamer could encounter ; at the end of that dis-
tance she would require a relay of coals."

Not content with this, Lardner went on to paint a melancholy
picture of the terrible things that would happen on long voyages
as the result of choking of smoke flues and incrustation of boilers 1

Lardner 's statements undoubtedly made a considerable im-
pression at the time, but not on Brunel. With characteristic
impetuosity this brilliant engineer made it quite clear that he
did not attach the slightest importance to Lardner 's views on

this or any other subject,
and he steadily went on
with his schemes. His bold-
ness and enthusiasm won
over to his side many en-
gineers and financiers who
previously had wavered, and
the result was that the
"Sirius ** and the "Great
Western " were built and
proved beyond doubt that
steamships could carry a
sufficient supply of coal to
enable them to cross the
Atlantic. These two vessels
may be regarded as having
inaugurated l a rge - sca l e
coaling operations.

From a coaling point of
view, one of the most extra-
ordinary episodes on record
was the Atlantic crossing in
1836 of the paddle steamer
"Royal William." This
vessel belonged to the City
of Dublin Steam Packet Com-
pany, and had been built
for the Liverpool-Kingstown
service. Consequently her
coal storage capacity- was
quite small and, in order to

make room for the additional amount of coal that would be re-
quired to cross the Atlantic, her passenger accommodation had
to be reduced from 80 to 32, her cargo space eliminated en-
tirely, and various deck fittings removed.

When the coaling operations were complete the “Royal William "
must have presented a really astounding sight. According to
Kennedy's "History of Steam Navigation," " coal filled her bunkers,
her holds, and even her well-deck, so that her paddles were buried
six feet, her sponsons were submerged, and it was possible, by

The illustration at the top of the page shows the self-propelling coaling vessel *' Bujun
Marti/1 built in Holland for a Japanese company. The vessel is illustrated with the ladder,
crane and delivery chute dismantled for the voyage.

The lower illustration shows the ladder, crane and chute in position, as viewed from the
navigating bridge. For this and other photographs illustrating this article we are indebted
to Werf Gusto, Firma A. F. Smolders, Schiedam, Holland, the builders of this vessel.
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leaning over the bulwarks, to wash one's hands in the water that
surged at the vessel's sides." Later, vessels designed for ocean
travel were provided with adequate bunkers where the coal was
effectually shut off from the passengers* quarters and the cargo
holds, and coaling became a more systematic operation.

As we have already stated, coaling by hand to-day is only eco-
nomically possible where cheap native labour is available, and
this state of
affairs is confined
mainly to certain
Eastern ports.
The process is
inevitably dirty
and causes intense
discomfort to all
on board the ship.
The clouds of coal -
dust that rise up
and envelop the
ship penetrate into
every nook and
corner in spite of
all precautions,
and it  is a tremen-
dous relief when
the task is over
and the ship once
more puts out to
sea.

Except in such
ports as these,
coaling is carried
out entirely or
almost entirely by
mechanical means.
The  a c t u a ' l
methods and me-
chanism employed
vary in different
ports according to local conditions and the number and size of
the ships that have to be supplied. Naturally the most elaborate
and most interesting machinery is to be found at the larger ports.

At Liverpool, for instance, the equipment available for shipping
includes a whole fleet of floating coaling machines. These machines
are of two types, one operated by grab in conjunction with a
belt conveyor, and the other
by means of a bucket elevator
and chute.

In the case of the former
type the machine is moored
alongside the vessel to be
coaled and a barge laden
with coal is brought along-
side the machine. The grab
then descends swiftly into
the barge and its great steel
jaws close upon a mouthful
of coal weighing more than
a ton. It is then drawn up
and releases its coal upon
a travelling belt conveyor
that carries it across the deck
of the ship and deposits i t
through the open hatchway
of the coal bunker. While
the conveyor is transporting
the coal in this manner the
grab descends again to the
barge for another load. The
grab can coal a ship at the
rate of more than 100 tons
per hour, each barge as i t
is emptied being replaced
by a full one.

In the case of the machines
operated by bucket elevator and chute, the coal is not brought
alongside in barges but is carried on the machines themselves,
some of which can accommodate 1,100 tons. The coal is made
to fall in regulated quantities through a false bottom on to a
travelling chain of buckets that hoist it to the top of the machine
and discharge it down long chutes extending over the decks into
hatchways, or alternatively into the side ports of the ship's bun-
kers. These machines are capable of coaling a vessel at the rate
of about three hundred tons per hour.

Some of the most successful ship-coaling machines have been

constructed by Werf Gusto, Firma A. F. Smulders, of Schiedam,
near Rotterdam, to whom we are indebted for much of our infor-
mation. The remarkable coaling elevator shown on the cover
of this issue of the "JZ.M." was built by this company. The
illustration gives a very good idea of the construction of the
machine and of the purpose of the various principal parts. It
will be noted that it is of the pontoon type and is a combination

of a bucket ele-
vator and a
coaling vessel.

The  supe r -
structure carried
by the pontoon
includes the en-
gine house, the
control cabin, and
the two massive
mechanical arms
that give the
machine its dis-
tinctive appear-
ance. One of these
arms receives coal
f rom a ba rge
alongside and the
other delivers it
into the bunkers
of the ship. The
chief feature of
the receiving arm,
seen on the left
of the cover illus-
tration, is the huge
vertical swinging
ladder suspended
directly over the
loaded barge.

The coal is
taken out of the

barge by means of an endless chain of buckets that pass empty
down the outer side of the ladder, fill themselves, and ascend
the inner side. At the top of the ladder the chain is diverted
to an almost horizontal direction of travel and as the loaded
buckets pass along they empty part of their contents into a channel
immediately beneath them. The coal is pushed forward in this

channel by the buckets until
it finally enters a large hopper
and at this stage the buckets
empty themselves completely
and return along an upper
path to the ladder.

When coal has to be dis-
charged into the holds of a
collier it can be transferred
at almost pontoon deck level.
It is allowed to gravitate
from the hopper on to an
endless conveyor belt that
is supported by and travels
along the upper side of a
skeleton framework extending
from the elevator to the hold
of the ship. It is then
caused to drop into the hold
by the belt passing round
the extremity of the arm
and returning along the under
side to the pontoon.

If the coal received in the
hopper is intended for the
bunkers of a large liner i t
is picked up by another
series of buckets that carry
it up along an inclined ladder.
Before the loaded buckets

reach the ladder they pass over the platform of a weighing machine
that is guaranteed to weigh accurately within one per cent, with
a list on the ship up to 10 degrees, or with the vessel down by
the head or the stern to the same extent. As a matter of fact
tests have shown that the accuracy of the weighing machine,
which bears the official stamp of the British Board of Trade, is
greater than 10 degrees. An automatic recording device is pro-
vided for indicating continuously the total quantity of coal that
has been transferred from the hopper.

At the top of the ladder the buckets empty an page 887)

Coaling a large vessel. Note how the delivery chute extends over the deck and passes directly
to the bunkers

The “ Bujun Maru” in action. This photograph gives an excellent
idea of the ease and speed with which huge quantities of coal can be

dealt with
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Producing the
MECCANO
MAGAZINE

V—FROM CAXTON TO THE
MONOTYPE

LAST month we told the story of
the great invention of movable

types by Gutenberg. We also showed how printing
helped William Caxton to supply the number of copies
of his books for which he was asked. This led him to

printing at  Mainz, types were being
made that  did not differ materially
from those now’ used. This was demonstrated by an
examination of some old type fished up from the bed
of the River Saone at Lyons, opposite the site of a

set up a press in his own country, and by the end of
the 15th century the art had spread, not only to England,
but throughout the greater part
of Europe. The movement be-
gan in 1462, during a war between
two rivals for the vacant Arch-
bishopric of Mainz. The city
was sacked during the struggle
and i t  is said that Gutenberg's
house and printing establishment
were burned. Many of the
inventor’s workmen fled to other
German towns, and even further
afield, and carried knowledge of
his methods with them.

During the following centuries
printing became more and more
important and improvements
were continually necessary in
order to enable printers to  meet
the growing demand for their
products. The greatest progress
was made after the application
of steam power during last cen-
tury. Many wonderful machines
are now' in daily use, with the
aid of which type may be cast
and actual printing performed
at an amazing speed. The de-
velopment of these machines from the simple methods
employed by Gutenberg forms an interesting story.

It seems very probable that the first movable types
used in Europe were cut out in wood. This would be
quite natural, for the inventor must have been familiar
with the use of wood in block-printing and would be
likely at first to use the same material. Gutenberg
is said to have used wooden types in printing his first
Bible, and various people have stated that they have
actually seen types of this kind that had belonged
to Johann Fust of Mainz. These types were said to
be still in existence in a worm-eaten condition up to
as late as 1771.

The use of wooden types was followed by the intro-
duction of metal, a t  first engraved and later cast ;
and by  1470, only 16 years after the introduction of

15th century house believed to have been used by  a
printer of that period. The metal used for casting type

also may have been similar
to that used at the present day.
From a cost book of a printer
of about 1480 i t  is clear that
steel, brass, copper, tin, lead
and iron wire were used in the
manufacture of type, and the
casting probably was done either
in clay or sand.

Type-metal is an alloy of
which lead is the chief con-
stituent on account of its duc-
tility and malleability. Other
constituents are antimony, tin
and copper. Antimony gives
hardness and copper increases
toughness, while tin is used to
give a sharp face to the type.
The early printers made their
own types, but type-founding
is now a separate craft.

The earliest methods used in
making types involved the pre-
parations of a punch and a
matrix. The punch was a steel
bar two inches in length on the
end of which a letter was en-

graved. I ts  preparation required great accuracy and
it was frequently tested with the gauge during manu-
facture. Finally it  was hardened and driven into a
piece of polished copper. The impression made in
the copper was then carefully worked upon until its
width and depth were of standard size. The name
“ mat r ix”  was given to the impression thus produced,
and i t  was used for casting the type, the body of which
was formed by the use of a mould.

Typecasting in the early days of the trade was per-
formed entirely by hand, and was consequently a slow
process. The woodcut on page 789 of last month’s

shows how it was formerly carried out. The
mould consisted mainly of two steel members, which
formed a cavity of the required shape when they were
brought together. The metal parts were covered with

How books were produced before printing. A scribe
at work on a large manuscript
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wood in order that the mould could be handled in
comfort when full of molten metal. This was poured
in from a ladle, and the expert workman instantly
caused it to settle well against the matrix by giving

This imitation was in some cases carried so far as to
reproduce the slightly uneven character of the lines
in the manuscripts, while some printers left space for
the insertion of pen-drawn initial letters in colour.

the mould a
peculiar jerk.

Attempts to
produce a type-
cast ingm acliine
were made quite
succes s fu l ly .
A d iv ided
mould was used,
one half being
attached to a
part of the
machine that
moved on a
pivot. The two
parts of the
in o u 1 d we re
b rough t  t o -
gether, and the
aperture was
covered by the
matrix, which
was held in
position by a
strong spring.
A cam action
then permitted
the pump to  in-
j ec t  mo l t en
metal under pressure that caused it to fill the mould.

The machine was adapted for hand or  power operation.
The type was not delivered ready for use, but needed
considerable attention in the matter
of hand finishing and general sorting.
This form of machine remained in
general use for nearly 100 years.

Except for producing type of
special kinds, all casting is now
carried out on machines that are
capable of producing as many as
40,000 types in a single day. I n many
printing establishments type-founding
is actually performed by the com-
positor by the aid of machines that
combine arrangements for casting
the types and setting them up. The
Monotype machine, for example, does
this and, as we shall see later, the
“ Meccano Magazine" is set up upon
machines of this kind.

The form of the letters on the
types used by early printers is  worthy
of notice. The texts that they print-
ed were mostly copied from manu-
scripts, many of which wrere written
by monks who prided themselves
upon the beauty of their ornamental
writing. Consequently printers at-
tempted to reproduce not only the text but also the
actual forms of the letters. Thus the first Paris printer
of 1470 started with types cast in imitation of the
handwriting then in vogue in that city, while German
printers who carried the art from Mainz into Italy cut
their types in imitation of Italian manuscripts.

In short, the
idea of printing
then  w a s
simply to carry
out by mechani-
cal means what
previously had
been done by
hand.

An examina-
tion of earlier
English printed
works does not
suggest that
printing was
regarded in an
artistic light.
Caxton’s chief
endeavour was
to produce the
best literature
for the use of
scholars and
students, and
he did not
worry over
headlines, title-
pages or illus-
trations. In

consequence his work cannot be fairly compared with
the standard of printing throughout the rest of Europe.
Better printing was achieved in England during the

16th century, but by Shakespeare’s
time the art had deteriorated once
more. The famous first folio of
Shakespeare’s works was printed
from small and badly worn types
and the work of the compositor was
carelessly done.

A great revival was brought about
in 1720 by the work of William
Caslon, a type-founder. He was
really an engraver who had turned
his attention to the cutting of type
punches, and the beauty of the types
for which he was responsible resulted
in their general adoption. Another
famous type-founder of the same
century was John Baskerville, a
writing master who designed types
that rivalled Caslon's in popularity.
Improvement in the types them-
selves led to greater care in the pre-
paration and use of headings and
illustrations, and to-day typography
has the status of a separate art.
The finest productions of the printer
now compare favourably as regards

beauty with the best hand-written manuscripts, and
at the same time are greatly superior to  them in legibility.

Now let us follow the process of the assembly of the
types. This is known as composing and is carried out
by a compositor who has in front of him a large case
divided into two sections known respectively as the

A busy printing works of Caxton’s time. On the left are the compositors setting up copy. The
screw press on the right is being used to make impressions, a boy removing the sheets as they

are printed. At the back is a workman using two large pads to ink a forme

William Caxton (1421-1491), who set up the
first English press in 1476
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upper case and the lower case. The upper case is divided into 98
equal compartments containing principally large and small capitals.
The number of compartments in the lower case is 53 and these are
of various sizes, extra space being provided for those letters
that occur most frequently, and of which consequently a larger
number is required in the setting of ordinary matter.

The origin of the proportionate numbers of the letters found
in the compositor’s case is not certain, but it has been stated that
calculations were made of the comparative numbers of the different
letters used in the course of a long debate in the House of Commons.
In any case type is sold in " founts ” containing the letters in
certain proportions. In one such fount, for instance, there are
14,000 e's and only 300 z's.

The compositor takes the types
required out of the case with his
right hand and arranges them in
lines in the composing ” stick” that
he holds in his left hand. This is
a metal framework large enough
to hold a few lines of type. The
sliding clamp is first adjusted at a
distance from the fixed end equal to
the length of line required and the
types are then placed in position one
by one, nicks on the body of these
enabling the compositor to see that
the letters are inserted the correct
way round. When the compositor
has assembled as many words as will
fill a line he then "justifies” the
line, that is he inserts additional or
alternative "spaces” with blank
faces to give the line the exact
length required, as well as an even
appearance that makes print easier
to read than ordinary writing.

Reading from the copy to be
printed, the compositor continues
until he has set up as many lines as
convenient. These lines are then
transferred to a " galley,” which is a
shallow tray of steel or zinc, the
sides of which are Hanged to support
the types. When the galley has
been filled by a repetition of this
process it is then fastened up and is
ready for proofing and reading.

Composing seems quite simple, but
it can only be done quickly and cor-
rectly after long practice. One of the
difficulties met with by beginners is
in reading the type in galley form,
for in order to give a correct
impression on paper it runs from
right to left. Printers become
familiar with this and read their reversed copy with ease.

After the necessary corrections have been carried out the type
is made up into pages, and those required for printing one sheet
are then assembled in a steel frame called the " chase.” Spaces
are left between the pages and these are filled by the insertion
of rectangular pieces of wood or metal, usually described as ” furni-
ture.” These pieces are below type height and make no mark
on the paper, thus forming white margins around the type on
printing. The whole is then locked into a compact mass by
driving wedges between the chase and the furniture. In this
manner is made what is known as a ” forme,” and it is this forme
that is placed in position for the actual printing.

The machine used by Gutenberg and other early printers was
a simple screw press. The forme was placed on a plate known
as the ” bed,” and dabbed with a large pad soaked in ink. A
sheet of paper was then pressed firmly down upon it by the descent
of the " platen,” a second fiat plate that was moved by the screw.

In later machines the forme was mounted on a carriage that
ran on two rails. A framework hinged to the carriage held the
paper in position and ink was applied by rollers instead of by a
pad. When the type had been inked sufficiently the framework
was folded over to bring the paper into contact with the face of
the type. The printer then turned a handle to bring the forme
into position and a pull on a long bar pressed the platen down to
make the impression. The paper was covered by a pad or blanket
to protect it from damage, and to ensure a steady even pressure.

Two men were necessary to operate the machine, and between
the inking of the rollers and the removal of the sheet no fewer
than nine distinct processes had to be performed.

The first great improvement was the introduction of the treadle

platen press that may still occasionally be seen in small printing
works. In this machine the bed on which the type is clamped is
almost vertical. The platen is mounted on a pivot and is pressed
against the face of the type by means of a treadle. In printing,
the operator places a sheet of paper on the platen, where it is held
in the correct position by adjustable fingers, and depresses the
treadle. Releasing the pressure brings the platen back, when the
printed sheet may be taken out and another inserted. While the
change is being made, the mechanism causes inking rollers to
run swiftly across the face of the forme.

When steam power became available it was easily applied to
the platen press, and many machines of this kind are in use

for such work as printing the
beautifully coloured covers of the
'* Meccano Magazine ,'‘

The kind of machine that is now
mainly used for general printing is
modelled on the cylinder machine
invented by Friedrich Ko nig in 1814.
It derives its name from the heavy
revolving iron cylinder that is used
instead of a flat platen. The forme is
placed on a horizontal bed that moves
backward and forward underneath the
cylinder. A sheet of paper fed into
the machine is caught by grippers on
the cylinder and carried forward be-
tween the latter and the moving forme.
After printing the grippers release
their hold of the paper and an auto-
matic carrier removes it.

The cylinder machine is capable of
great speed and its introduction led to
efforts to increase the rate at which
type could be set up. Suggestions
and devices of several kinds were
tried, such as rearranging the com-
partments of type cases and introduc-
ing improved methods by which the
compositor could pick up the type.
Although these schemes were care-
fully thought out, the increase of
speed that resulted was very slight.
There was always the trouble of
returning the type to  its correct boxes
after printing, and this required about
one-third of the time that was taken
up by the actual setting.*

Attempts were then made to replace
the composing stick altogether, the
first machine for this purpose being
patented in 1822. In most of the
early machines inventors arranged
columns of types in convenient posi-
tions, and by mechanical means

brought the desired characters together in correct order.
Some of these machines were successful, although not entirely

perfect, one of the chief difficulties being the proper spacing of the
words so as to secure even lines. I t  was also difficult and expensive
to keep the machines supplied with type correctly arranged ready
for composition. Greater success was at length attained by dis-
pensing with the use of type and using instead a brass matrix or
mould from which castings could be made.

The Linotype, introduced in 1886, was the first machine of this
class. In appearance it resembles an overgrown typewriter.
Pressure on the keys releases the matrices from their containers and
assembles them line by line, and the difficulty of spacing the words
is overcome by means of the use of wedges. From the matrices
lines of type called " slugs ” are then cast.

New type is cast each time any composition is done, and is
melted down when printing from it has been completed. This is a
great advantage, for it ensures that good type is used for every
printing. The mechanical composition of type by this means
took the place of straight-forward composition and revolutionised
the printing industry.

The Linotype is invaluable in newspaper production, but is not
suitable for all printing work as it casts type only in lines of a
certain length. Another important point is that the finest printing
is obtained by the use of single types. What is required, therefore,
is a machine similar to the Linotype, but which casts single charac-
ters instead of whole lines. The wonderful Monotype has supplied
this demand, and it is this machine that is used for setting the
type for the ” Meccano Magazine/ 1 Next month we shall see how
the compositor uses it for this purpose, and then trace the progress
of the "M.M.” through the press.

Type is placed upside down in the composing stick

Taking a proof from a forme
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THE

STORY OF OUR
DAILY BREAD

BY
W.  COLES F INCH

FIELD TO FLOUR MILLV.—FROM HARVEST
LAST month we described the successful efforts that have been

made to breed types of wheat that would grow quicker
without any loss in quality. In addition to this a great

deal of attention has been given to the problem of producing
wheat that would be resistant to disease.

Two diseases of the wheat plant that cause great loss are smut
and rust. Both are due to the growth of fungi. Grain from
wheat infected with the fungus causing smut is brittle and is
covered with dark- brown spores that give it the appearance of
having been burned.
Another fungus is re-
sponsible for a some-
what similar disease
in which the spores
have a characteristic-
a l l y  f i shy  odour .
Winter wheat is not
so readily attacked by
these diseases as  spring
wheat and the disease
can be controlled by
soaking the seed grain
in dilute formalin,
or in a solution of
copper sulphate or
blue vitrol containing
5 lbs. in 50 gallons
of water.

The occurrence of
rust is a far more
serious matter. The
fungus causing i t  lives
in the leaves of the
plant and when the
spores burst through
the epidermis they
form red patches, the
appearance of which
has led to the use of
the descriptive name.

discovery of a method of destroying it, but at present the solution
of the problem appears more likely to be found in the production
of a variety of wheat that is immune. As a matter of fact several
varieties for which rust-resisting qualities are claimed have already
been produced and are undergoing tests.

The actual growing and harvesting of the com next claims
our attention. In  this connection nothing is more remarkable
than the survival until comparative recent times of laborious
methods that had been in use for centuries. A hundred years

ago, for instance, com
was still being cut
by the sickle or the
scythe. Many would-
be inventors were
trying to construct
machines to do the
work more expedi-
tiously, but____ , they
were laughed at as
dreamers and reminded
that nothing could
take the place of
hones t  t o i l .  The i r
efforts met with ulti-
mate success, however,
and to-day machines
are available for per-
forming practically
all the operations of
preparing the I
sowing the  seed
reaping.

Steel ploughs
shape and form
culated to give
best results ;
that distribute
seed uniformly
place it at the required

depth in the soil ; and machines that cut the  ripe com and bind
it into sheaves ready for drying have made it possible to cultivate
enormous stretches of land with comparatively little labour.

The most fascinating piece of modern agricultural machinery
is undoubtedly the reaper. This we owe principally to Cyrus
McCormick, an American farmer whose father had been one of
the dreamers suspected of trying to replace honest toil. He  had
spent years in unsuccessful endeavours to make a reaping machine,
but his dreams had come nearer reality than those of most of his
rivals. The younger McCormick continued his father's work,
and finally in 1832 produced a reaper that cut six acres of oats
in one afternoon, a task that would have required the labour of
six men armed with scythes.

Complete success did not come until ten years later, however.
By that time the fertile plains of the Middle West of America had
conic under cultivation and manual labour was quite unable to
cope with the task of gathering the increasingly large quantities
of wheat that were grown. So far had the harvest outstripped
the harvesters that cattle were turned into the wheat fields every
autumn to eat the com that the farmers were unable to  cut. The
introduction of machinery to increase the rate at which com
could be cut was thus an urgent necessity. Cyrus McCormick

land,
and

of
cal-
the

drills
the
and

Cowrfdsy] [International Harvester Co. Ltd.
Rear view of a McCormick binder. The knife is in front of the lower moving platform on which the reel lays.. . ___ L __ .... binding mechanism is on the far side of the machinethe corn when cut.

It has been estimated that this fungus
is responsible for the  loss of one-third of the world's wheat crop.
Unfortunately no efficient method of disinfecting the seed is
known, and the disease continues to be a very serious menace,
especially in North and South America.

The rust that occurs in Great Britain produces yellow patches
on the leaves and stems of the plant, and is not so prevalent as
is the American variety. This is possibly due to the higher state
of cultivation of the land and the removal of weeds that harbour
the fungus. Its presence in wheat has long been associated in
the minds of English fanners with the proximity of barberry.
This is a thorny shrub with evil-smelling Howers that produce
scarlet fruits in autumn, and except in some districts in South
Wales it has been practically suppressed. The idea that there
is some connection between the occurrence of barberry and the
appearance of rust in wheat has been proved correct, for a fungus
that attacks the shrub in spring has been found to be a stage
in the life history of rust. This fungus passes summer and winter
on wheat or some other cereal, and transfers to the barberry in
spring. It  does not appear in the grain when harvested.

The ravages of rust no doubt will be overcome in time. Possibly
a careful study of the life habits of the fungus will end in the
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foresaw this and established himself at Chicago, then a mere
collection of rude huts in the centre of the new wheat lands.
There he began to manufacture his reaper and it quickly won
the approval of the farming community.

In Great Britain a reaper that resembled McCormick’s had
independently been invented by the Rev. Patrick Bell, a Scottish
minister, but it did not attract much attention. The reason
for this was said to
be that the early
examples were badly
const mcted, but pos-
sibly a truer explana-
tion is that the need
for it had not arisen,
for when Bell’s
machine first appeared
ag ricu Itu ra1 labour
in Great Britain was
cheap and plentiful.

McCormick's reaper
cut the com by means
of a long knife, the
cutting edge of which
was serrated to shear
through the com
stalks as it was moved
rapidly from side to
side by means of a
crank. Since its in-
troduction many in-
ventors have added
to the value of the
machine and their joint
efforts have produced
the remarkable reaper
and binder almost
universally in use
to-day.

A modem machine
may be drawn by
horses or by a tractor.
As it is pulled along,
the rotation of the
heavy main wheel drives the reciprocating knife that cuts across
the swathe of com in front of it. In falling, the corn is gently
struck by one of the horizontal blades of the large rotating reel
that is the most conspicuous feature of the machine, and laid
on a moving canvas platform behind the knife. This platform
is really a wide endless belt that takes the corn across the machine
and directs it between two
similar belts in front of the
driver. These are set on an
incline and they finally
deliver the corn to the
binding deck. There it col-
lects until sufficient for a
sheaf has been assembled.,
when a mechanical device
rivalling human fingers in
dexterity ties a knot in
twine that is carried round
th e sh eaf. Th e twi n e is t h en
cut and the sheaf pushed
off the machine.

It is now possible to
attach a stocking device to
the reaper. This receives
the sheaves as they are
bound and ejected, and sets
them up in the familiar
manner adopted to enable
them to dry. The saving
of time and labour made
possible by the use of such
a machine is remarkable.
Two binders and stookers drawn by a small tractor can cut and
set up from 30 to 60 acres of com dads', three men only being
required to operate the whole outfit. When this is compared
with the one acre per day that a farm labourer of 1828 could cut
with a scythe, the great ad vances in agricultural practice that
the last 100 years have brought about may be realised. The
task of feeding the enormously increased populations of wheat-
eating countries would have been quite impossible had it not
been for the work of Cyrus McCormick and his successors.

When the corn has been cut and the binders have tied it up

into sheaves, only a very small proportion of the work necessary
for the production of our daily bread has been performed. The
grain must be extracted from the ears and transported thousands
of miles from the prairies and open spaces of agricultural lands
to the great flour mills situated in more populous regions.

In the very earliest days of corn growing the seed was no doubt
separated from the ear by hand. Later it was beaten out with

a stick. I t  was in
this man net that
small quantities of
corn were threshed
in biblical days, for
we read in the Bible
that Ruth beat out
the barley that she
had gleaned in the fields
of Boaz (Ruth, chap,
n,  v. 17).

Quantities too great
to be threshed with
a stick were then
handled on open
spaces called threshing
floors, on which the
sheaves were spread
and oxen were driven
round and round to
separate the grain by
trampling. The ani-
mals were usually
ha m essed toget her
and muzzling them
was forbidden by the
Law of Moses. " Thou
shalt not muzzle the
ox when he treadeth
out the corn " (Deu-
teronomy, chap.
XXV, V. 4).

The end of the
trampling left a
mixture of straw, chaff
and grain. This was

repeatedly turned over by wooden forks. The straw was then
scraped away and the chaff separated from the heavy grain by
throwing the mixture up into the wind. Tn order to make this
winnowing operation possible, the threshing floor was always
on a low hill open to the free sweep of air currents. Harvest
time in Canaan was invariably rainless and there was no risk of

loss from bad weather.
The ancient Israelites

were excellent farmers and
extracted good crops from
the kindly soil of Canaan.
When their harvests became
so great that quicker
th  resiling was needed they
began to crush out the
com by a heavy board
dragged over the sheaves
by oxen. Nails and sharp
stone chips were fixed be-
neath the board and the
driver piled heavy stones
on it, or even stood on it
himself, in order to increase
its effect. I t  is to this
board that the prophet
Isaiah referred when he
spoke of “ a  new sharp
threshing instrument having
teeth " (Isaiah, chap.
XLI, v. 15).

Later still, the threshing
waggon was introduced into

Palestine. This had several rollers mounted in a rectangular
wooden frame. Each roller was armed with three or four shar-
pened iron discs that cut the straw and the chaff as the machine
was drawn over the coni by oxen. The threshing waggon has
survived to this day in Egypt.

In countries less favoured than Palestine the chief instrument
was the flail. This was a development from the simple stick used
by Ruth and it remained the chief instrument of the threshing
floors of Northern Europe for centuries. The beating staff was
usually of ash or some other compact wood that did not split

A giant grain silo. In the background may be seen the covered conveyor that delivers
the grain from the storage bins directly into the holds of ships

An Albion binder drawn by a tractor. Reproduced by courtesy of the makers, Messrs. Harrison,
McGregor & Co. Ltd., of Leigh (Lancs.)
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easily. It  was about 30 ins. in length and was attached to a
hand staff by a leather thong. The hand staff was made long
enough to allow the labourer wielding it to stand upright while
bringing the beating staff down upon the com.

Rainless harvest weather is unfortunately very rare in northern
countries and open threshing floors of eastern type were impos-
sible. The work was therefore carried on in bams that were
fitted with very large
doors opposite each
other to enable the
winds to blow straight
t h rough .  When
beating was finished
the straw was raked
away and the chaff
separated from the
grain by the wind, if
there was one, or by
using a fan.

The u n wield y flail
and wasteful tramp-
ling by oxen have now
been replaced by a
steam-driven cont ri-
vance that does the
work far more quickly,
and at the same time
effects a preliminary
cleaning of the grain.
The modern threshing
machine may be re-
garded as a power
flail in which the
beating out of the
grain is done by
grooved steel beaters
on iron rods. These
are fixed across several
wheels placed at in-
tervals along a com-
mon axis. The beaters

October "M.M."—or the operation is earned out immediately
the  coni in the stooks has dried sufficiently- Stacking is un-
known, while storage of the  threshed grain in sacks has been
abandoned in favour of bulk storage. After the threshing process
the grain is taken direct to the enormous silos that are now so
conspicuous in Canada and all countries where corn of any kind
is grown. In them it is conveniently stored until required.

A grain silo is a
collection of huge bins
fitted with elevators
and band conveyors
to carry the grain
into the bins and to
deliver it  to wagons,
or, in the case of
silos erected at ports,
direct into barges or
ships. Tt may be
built of timber, steel
or ferro-concrete, the
latter material being
very largely used
nowadays. When
steel is used a s  build-
ing material the bins
are usually made cir-
cular in cross section,
but the use of ferro-
concrete enables hex-
agonal bins to be
readily made. In
one silo recently erec-
ted in England 18
storage bins in three
rows of six were con-
structed, the only,
departure from hex-
agonal shape being
made with the outside
walls of the two
outer rows. Thus the

This view of a dockside silo shows how the bins are grouped. On the floor above are
conveyors and chutes for distributing the grain

are parallel to the axis, and as the drum-like structure revolves
they strike against a concave plate of iron or steel that extends
rati i er more than half way round the complete beater. The
distance between the beaters and the plate may be regulated
to suit the grain being threshed. A traction engine is used to
drive the  drum at 800 to 1,000 revolutions per minute. Thus
if six beaters are used 4,800 to 6,000 strokes per minute are made.

The wheat is fed in between the beaters and the plate, where
the grain is separated

intervening space is utilised as fully as possible for storage.
Strength is necessary in the  construction of the  bins, as the  wheat
acts like a fluid and exerts considerable pressure on the side walls.
The accompanying illustration gives a general idea of a modern silo.

Incoming grain is weighed by automatic hopper scales mid is
then carried up to the  floor above the storage bins by a bucket
elevator. A band conveyor usually runs down the  centre of the
upper storey and a movable chute is provided to enable the grain

to be delivered into
from the chaff and
straw. On emerging
from the beaters the
straw is fed on to a
series of rapidly os-
cillating boards that
carry it along towards
an opening through
which it is discharged.
The grain is shaken
out of the  straw and
falls through openings
between the shakers
to riddles placed be-
neath. These have a
slow r ec ip roca t ing
motion and keep back
short pieces of straw,
allowing grain, chaff
and dust to pass
through, A strong

any one of the storage
chambers. The latter
do not come down to
ground level and thus
the grain may be
delivered by g ra vit y
feed through chutes
to band conveyors
that carry it to the
waiting railway wagons
or bo;it.

Silos are not always
mere storage bins, for
in many of them a
preliminary screening
is carried on to re-
move foreign matter,
while the delivery
chutes and conveyors
are so arranged that
the contents of the

current of air from a
fan blows out the
light chaff and dust
and the grain falls on

bins may be mixed
together when neces-
sary. All are well

carry away dust.
The use of silos has greatly reduced the cost and labour of trans-

[Cauath'nH Gover nment
Reaping a fine crop on a prosperous Canadian farm

and the grain falls on to still another riddle of very fine mesh
through which the remaining particles of dust fall.

equipped with ventilators and fans to

By this time the grain has reached the bottom of the machine
and i t  is now delivered into the cups of an elevator that take
it to the  top of the machine once more. There it passes over
a screen in which the holes are too small for full-sized grain, but
allow immature seed to fall through. The best grain is further

porting grain. They are built at convenient places in wheat -
growing districts, and also at the great ports in order to make
collection of the grain easy. From the  storage bins of the huge
dockside elevators the grain is shot into the  holds of the vessels
that carry it overseas. Most of it goes to Europe, where the world Fs

riddled and winnowed before being delivered through a spout. great wheat- importing countries are situated. On arrival it is
When dealing with grain on a large scale, as in Canada, threshing

is either earned on in conjunction with reaping-—-an illustration
of a combined harvesting machine appeared on page SOI of the

unloaded by wonderful pneumatic elevators and carried on band
conveyors into warehouses or  direct to  the mills, where it undergoes
the  cleaning and milling necessary to make it into flour.

Courtesy
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High Railway Speeds in France
Remarkable Timings on Long*Distance Runs

By Cecil J. Allen, M.Inst.T., etc.
]□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□[

EXPRESS train running in France to-day has
many features of interest, and the most notable
of these is the remarkable speeding-up that

has taken place on all the French railways, including
the State lines.

Until recently the fastest running in France occurred
south of Bordeaux on the
level line of the Midi Railway
on to Bayonne and Biarritz.
Here, with electric loco-
motives, the “ Sud Ex-
press ” was booked to run
91.7 miles from Bordeaux to
Dax in 89 minutes, at an
average speed of 61.8 m.p.h.
—exactly equal to our fastest British run, that  of the
G.W.R. over the 77.3 miles from Swindon to Paddington
in 75 minutes, at the same speed. In this summer's
timetable the Midi had a second run over the same
course in 91 minutes at 60.5 m.p.h. from start to stop,
and still another in the opposite direction in 93  minutes.

Tljfe year, however, the Chemin de Fer du Nord
has wrested from the Midi its title to premiership in
the matter of speed, and the new booking of the 12.15
noon express from Paris to Berlin is, as far as St. Quentin,
the fastest in the world for the distance covered. The
95.1 miles are scheduled to be covered in 92 minutes,
start to stop, at an average speed of 62 m.p.h. There
are long 1 in 200 gradients on this route, but with a
load of 280 tons the old four-cylinder compound

" Atlantics ” of the Nord are amply capable of keeping
time. More than once, indeed, they have gained five
minutes by making the run in 87 minutes.

This is but one of the startling accelerations
in the summer timetables of this enterprising rail-
way. A luxurious new Pullman express from Paris

to Ostend and the Belgian
coast resorts daily covered
the 156 miles from Paris
to Lille in 155 minutes.
The 10 a.m. boat express
from Paris to Calais is
booked to run the 140.9
miles from Paris to a stop
at Etaples in 140 minutes,

and there is another fast run to St. Quentin, in 95
minutes, making in all six long French runs that art
scheduled at over 60 m.p.h. from start to stop.

At between 59 and 60 m.p.h. there is a whole string
of further fast timings. Three times a day you may
cover the 134 miles from Paris to Aulnoye in 135 minutes,
and twice a day you can do the 119.4 miles to Arras
in 121 minutes, while the non-stop expresses between
Paris and Brussels and Paris and Dunkerque cover
the same respective distances in the same times. Add
to these a couple of runs over the 59.5 miles from Etaples
to Amiens in 60 minutes, and you have to the credit
of the Nord 11 daily journeys booked at between 59
and 60 m.p.h. Altogether there are 32 French start-
to-stop journeys daily that are booked at between

□nnnnnnnnnnnnaannnnnnnnnnnnnnnnnnnnnnnnnnn
§ The above illustration shows the “ Golden Arrow” at full §

speed near Villiers- le- Bel, en route to Calais.
The locomotive is one of the famous * Nord ’ Pacific Com- g

□ pounds. At the commencement of the return run, these §
powerful engines haul the 520-ton ” Golden Arrow” up an

g incline of eight miles at 1 in 125 without difficulty.
□□□□□□□□□□□□□□□nannnannnnnnnnnnnnnnnnnnnnn
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speed of 62 m.p.h. for much of the distance.
The Nord takes the palm for long non-stop runs

in France, the " North Star " Pullman express running
the 192.5 miles between Paris and Brussels in both
directions in 3 |  hours, and the  Dunkerque boat expresses,
in connection with the Tilbury steamer, making runs
of 189 miles without a stop, in both cases with slow
running over curves and grades over portions of their
routes. Four runs are also made over the 184.5 miles

between Paris
and  Ca la i s
without stop-
ping, the  fastest
of which are the
1 9 0 - m i n u t e
t im ings  o f
the '  “ Golden
Arrow" Pull-
mans, to which
reference has
already been
made.’t
n On ’ all the
foregoing jour-
neys it is
necessary for
the engines to
carry tenders
with a very
large water
capacity, owing
to the absence
of any track-
troughs from
which the water

58 and 60 m.p.h., of which all but five are to the credit
of the Nord Company ; and sixty booked at speeds
of more than 56 m.p.h.

Some of the runs included in the foregoing figures,
but  not already mentioned specifically, are very difficult
from the locomotive point of view. The famous
“ Golden Arrow," for example, with a full load of 520
tons behind the tender of a 4-6-2 engine no  heavier
than the latest L.N.E.R. “ Pacifies,” has to mount an
eight-mile in-
cline at  1 in 125
immed ia t e ly
after starting,
and then to
maintain an
average rate of
exac t ly  60
m.p.h. all the
way from the
Outreau Junc-
tion at  Bou-
logne to Paris
(156¾ miles),
in order to
maintain the
schedule of
190 minutes for
the 184.5 miles
from Calais to
Paris.

I t  is the
P.L.M. Com-
pany, however,
that specialises
in loads, even

Another view of one of the 4 Nord ’ Pacifies, No. 31225, starting out with the “Golden Arrow"
on its run to the Northern coast

though i t  may not favour the high speeds of its near
neighbours. Now that the huge 4-8-2 (“ Mountain ”)
four-cylinder compounds have been introduced, loads
up to 600 tons are commonly worked over the main
line, and up  the long 1 in 125 inclines between Les
Laumes and Dijon the express trains, even with such
loads as these, are scheduled at 43 m.p.h. On test,
one of the new 4-8-2's has hauled a load of no less
than 809 tons up  this gradient at  a sustained speed
of 38 m.p.h. On the reintroduction of the Cote d'Azur
Rapide, which is shortly to take place, it will have an
average booked speed to Nice, on the Riviera, of 46
m.p.h., all stops included, and that with a restored
load of 600 tons as compared with the pre-war figure
of 280 tons—a jump that bears testimony to  the increase
in the popularity of long-distance railway travel in
the interim.

There has been speeding-up on other French railways
also. The Est will now take you over both the 219
miles from Paris to Nancy and the 275 miles from Paris
to Belfort, with only one intermediate stop in each
case, at average speeds of 50.9 and 53.3 m.p.h. re-
spectively. On the State lines, hitherto so leisurely
in their transit, really wonderful accelerations have
taken place, amounting to between 10 and 25 per cent,
cuts in time in the  case of practically all their express
trains. To  Havre, Deauville, Dieppe, and Rennes,
distances of 141.7, 124.9, 133.4 and 232 miles respectively,
the Etat now carries you at average speeds of between
50.8 and 51.5 m.p.h. over main lines with long stretches
of 1 in 100 and other heavy gradients only slightly
less steep, numerous severe service slacks and, in the
case of the Rennes fine, a limitation to a maximum

supply can be replenished. Only the Etat Company
has installed water-troughs ; i ts  longest run is over the
177.5 miles between Paris and Saumur, covered, over a
most difficult road, in 211 minutes, at 50.5 m.p.h. The
best long-distance effort of the Est is over the 172 miles
from Troyes to  Belfort, on the way to  Switzerland,
covered in 199 minutes, at  51.8 m.p.h. ; but the same
express does the 103.3 miles from Paris to Troyes in
106 minutes—a splendid average of 58.5 m.p.h., largely
over rising grades, and the fastest journey in France
on any other than the Nord and Midi Railways.

Probably the  rapid extension of passenger-carrying ser-
vices in the air has had much to  do with these revolution-
ary improvements of train services that  are taking place in
France ; road competition also may  be responsible to  some
extent.  Whatever may be the cause, i t  is quite certain
that in the matter of railway speed France is gradually
drawing ahead of Great Britain which, with but slight
changes in train times, has  remained stationary for so  long.

The French Nord Company indeed may quite reason-
ably claim the  title of the " fastest railway in the world,”
not even excepting the British Great Western Railway,
although certainly the latter—  Britain's most enterpris-
ing line by  far  in the matter of speed — runs the Nord
very close. With the  standard of perfection that has
been reached in the design and construction of the  latest
British express passenger locomotives, and the  excellence
of the permanent way and the signalling arrangements,
it is generally recognised that there are many official
bookings on our Northern main lines that could be cut to
a very considerable extent.  Let us hope that  the  French
challenge so thrown down may before long be taken up
by  the railways of Great Britain.
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The Good Old Days I
Some interesting items relating to the

construction of Box Tunnel are recorded
in the " Great Western Railway Magazine."
The tunnel, passing through a range of
hills that supplied most of the stone used
in the construction of St. Paul's Cathedral,
was commenced in 1836 by sinking eight
shaftSi each 28 ft. in diameter, and varying
from 70 to 300 ft. in depth. The work
was completed and the tunnel opened for
traffic by June 30, 1841, but not before
very considerable difficulties had been
overcome. Several t imes d u ring tbe cou rse
of construction the workings were flooded,
work being stopped on one occasion for
nine months.

Apart from the use of pumps, all the
work was done by manual and horse labour,
the excavated material being hoisted up
the shafts by horses walking round and
round and turning drums upon which
ropes were wound. It is said that 300
horses were used in relays on the tunnel,
with 40 boys to drive them. During
most of the time work went on night and
day and provided regular employment
for about 1,200 men. This number in-
creased to 4,000 during the last six
months.

Thirty million bricks were used in the
construction, and every week for 24 years
a ton of gunpowder and a ton of candles
were used in blasting and lighting. I t  is
stated that about 100 men were killed in
different parts of the work during con-
struction, in addition to a large number
injured. Drunkenness and fighting pre-
vailed to an alarming extent. Some 26
inspectors were employed in superintending
the work and numbers of these were sent
to the local villages to keep the peace on
Sundays, as there was no county police
force at that time. The workmen were
housed mostly in the villages of Corsham
and Box, and, being on duty night and
day, one lot turned in as the other lot
turned out and so the beds were never
empty I

* * * *
£16,000 for Shunting Poles !

The L.N.E.R. point out, in a ° Use of
Stores ** booklet recently issued, that
130,000 shunting poles are purchased every
year at a cost of /16,000. A saving of
£1,600 per annum would be effected if
breakages could be reduced by 10 per
cent. The company's annual coal bill
amounts to over /4,000,000, and if every
locomotive burned 1 lb. of coal less for
even’ mile covered, /70,000 would be
saved. The booklet also points out that
75,000,000 envelopes are used each year.
As the cost of envelopes is approximately
4 - per 1,000, this bill amounts to
£14.000.

An Extraordinary Load
The L.M.S. recently worked a special

train of 14 trucks carrying a load of
electrical propulsion equipment for the
P. & O. Liner, “ Viceroy of India” from
Rugby to Glasgow. The train left Rugby
at 6 o’clock on a Sunday morning and
arrived at Glasgow in time to be unloaded
on the Tuesday.

The total weight of the machinery was
152 tons and the trucks were loaded to the
maximum height of 13 ft. above the rail
level. The rotors for the two propeller
motors were carried on two 40- ton well
trucks. The diameter of the rotors was
11 ft. 5 in. so that it was impossible for
two trains to pass on opposite rails. The
train was stopped at each tunnel and a
careful examination of the load was
carried out, in addition to which the
speed through tunnels was restricted to
four miles an hour. The maximum speed
of the train was 25 miles an hour, and
special precautions had to be taken when
starting, stopping, shunting and taking
sharp curves.
□□nonnannnnnnnDnnnnnnannnnn

THIS MONTH’S RAILWAY STORY D
O Passenger : “ What’s causing the n

stoppage, guard ? ”
□ Guard (tired of answering similar §

questions) : “ A new signalman in
the box up there has got red hair, and

a we can’t get the engine to pass him.” g
nnnnnnnnnannnnnmnDnnnnnnnnn:

According to a report recently issued
by the L.N.E.R., the " Shire ” class
locomotives are doing good work over the
main lines between Edinburgh and Aber-
deen, Perth and Berwick and Carlisle.
It will be remembered that these 4-4-6
type passenger engines were introduced
into the Scottish Area last March.♦ * * #

Royal Albert Bridge
The Royal Albert Bridge joining Devon

and Cornwall, and spanning the River
Tamar at Saltash, Devon, which has re-
mained practically unaltered since it was
opened in 1859, has recently had the land
spans reconstructed. The design of the
bridge and its situation made it impossible
for the usual methods adopted in recon-
struction to be employed, and gave the
G.W.R. Engineering Department a most
interesting problem to solve. A special
erection wagon was constructed for the
conveyance to and from the site of the new
and old girders. The wagon measures
95 ft. in length, 90| in. in depth, 4 ft. 3 | i n .
in width, weighs 181 tons, and is capable
of carrying over 60 tons of girders at a
time.

Dog-Power Railway
One of the most remarkable railways in

the world is in Alaska, running northward
from Nome across the Seward Peninsula
for a distance of approximately 80 miles.
Dogs are used to supply the motive power
of the cars, and six dogs are quite capable
of transporting two men from 40 to 50
miles in one day.

The track itself is of the usual narrow
gauge type, and was constructed between
I960 and 1906 to facilitate travel and
transport between Nome and the gold
mines up in the north of the Peninsula.
The service was worked by steam loco-
motives for some time, but eventually the
mines were worked out, the railway fell
into disuse, and the locomotives and cars
were left to rust in sidings. It was then
that the track began to be used by dog
drivers who constructed cars suitable to be
hauled by dog teams, with flanged wheels
to travel along the permanent way. Such
use was made of this novel method of
transport that the line was purchased
by the territorial government, who are now
repairing the line especially for the use
of dog teams.

* * * *
French Railway Centenary

The centenary of the first train to run
on rails in France was recently celebrated.
The first train ran on 8th October 1828
from the colliery centre of St. Etienne to
Andrezieux and was made up of six wooden
trucks, running on wooden rails. Although
public interest in the event was very great
and the driver was treated as a hero, it was
necessary to load the trucks with coal, as no
passengers brave enough to face the
journey could be found !

* * ♦ ♦
The Northern Counties Committee of

the L.M.S. Railway have recently reported
their intention of shortening the rail
journey between Belfast and Londonderry
by the construction of a loop line at Green-
island. The new line will be three miles in
length, and will save 2 J miles’ journey.
No details as to the probable cost of the
undertaking are at present available, but
it is stated that the project has been made
possible by a grant from the Government
of Northern Ireland.

♦ * * *
The following ‘ Claughton ' class loco-

motives are now running on the L.M.S. R.,
rebuilt with large boilers and Caprotti
valve gear :—Nos. 5927 Sir Francis Dent,
5496 Duke of Connaught, 6013 (Unnamed),
and 6023 Sir Charles Cust.

Work is now well advanced on the new
railway which is to link the Persian
Gulf with the Caspian Sea. The contract is
expected to be completed within five years.
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News from Manchester
L.M.S. ** Claughton " class 5979,

" Frobisher/' has been overhauled at
Crewe and, while retaining its original
boiler, is now fitted with low chimney,
dome, and horizontal whistle, while 44 Pop "
safety valves are sunk in the original
Ramsbottom valve seating. A tender of
Great Central type from the ex-R.O.D.
stock is attached and the general appear-
ance of the engine as rebuilt has evoked

Exhibition of Giant Locomotives
An exhibition of newly-built locomotives

was held recently at  the  Manchester works
of Beyer Peacock & Co. Ltd., the proceeds
being devoted to hospital funds. The
most interesting exhibit was a giant
" Garratt " completed for service on the
hill sections of the Nitrate Railway of
Chile. This monster weighs 189 tons,
and is claimed to be the largest railway
locomotive ever constructed in Great
Britain. Among
its up  - to  - date
fittings are a
Wor th ing ton
boiler feed pump,
four Ross 44 pop "
safety valves, elec-
tric lighting of
gauges and foot-
plate controls, and
oil fuel installa-
tion. The locomo-
tive is designed to
haul trains weigh-
ing over 400 tons
up a grade of 1 in
25, and three of
the type are to
r ep l ace  s even
heavy tank loco-
mo t ives  o f
ordinary design.

A second " Gar-
ratt ” on view was
of smaller type,
weighing 131 tons,
and  wi th  t he
4 -8 -2  : 2 -8 -4
wheel arrange-
ment. This has been built for the Kenya
and Uganda Rly., which is of narrow
gauge. A turbo-generator for the powerful
electric head- lamps is mounted on the
framing, and the engine is equipped with
automatic couplers.

In vivid contrast to the  temporary grey
colour of the 44 Garratt  s " was a new
4-6-0 express engine for the L.N.E.R.,
No. 8580, of the familiar Great Eastern

very favourable
comment.

The locomotive
that ran over the
buffer stops at
Euston in August
while hauling the
“ Mancunian " Ex-
press was the re-
built Claughton44 Breadalbane  "
from Longsight
(Manchester) shed.

Electrification of
the Manchester,
South Junction,
and Altrincham
line is shortly to
be proceeded with
on the overhead
principle. Trains
on this busy
suburban section
are at present
worked  by
L.N.E.R. 2-4-2
tanks and L.M.S.
(North Stafford)
0-6-0 tanks, with

occasional working by various 0-6-0
tender classes.

Following their delivery from the
Gorton Works of Beyer Peacock Ltd.,
several of the new L.N.E.R. 4-6-0 express
engines were " run in " by working local
trains. These engines are generally similar
to the well-known “ 1500 " class of the
Great Eastern section, but are fitted with
Lentz patent poppet valves and Ross

The * Up ’ Merseyside Express leaving Mossley Hill, L.M.S. Royal Scot locomotive No. 6102
“ Black Watch ”

pattern, but fitted with Lentz patent
poppet valves. There is no brass band
round the chimney, but the bright splasher
and cab heading and the standard express
green of the company make this engine
unusually attractive.

Other exhibits were the immense Ljang-
strom turbine engine that has successfully
worked express trains on the Midland
section of the L.M.S., and a boiler to be
fitted to a new " Garratt " of large dimen-
sions. There were also on view a 0-4-2
crane tank and a tiny 0-4-0 with upright
boiler used by the  firm for shunting work,
and various steam and motor wagons
belonging to their road fleet.

The splendid workmanship shown by
all the exhibits was greatly admired by a
large crowd including, of course, many
Meccano boys who thronged the footplates
and climbed about the frames. R.S.M.

safety valves. They also carry Great
Eastern pattern chimneys, but without
the brass band round the top.

Great Central 4-4-0‘s of the very hand-
some class that preceded the heavier
44 Director " type are being fitted with the
standard built-up chimney and, in some
instances, with very diminutive dome
casings. Like many other main line
passenger engines on the  L.N.E.R. they
are painted glossy black.

The heavy grades of the  L.N.E.R. lines
from London Road to Derbyshire call
for powerful locomotives on most trains,
and 0-6-0's of the 44 Pom-pom " class
do good work. I t  is possible to see three
varieties of chimneys on this class, namely,
the  original tapered pattern, the narrow
straight design that follows it, and the
less artistic standard pattern of the
L.N.E.R. R.S.M.

the Glenfield Tunnel, said to be the  earliest
railway tunnel in the  world. I t  was so
narrow that in later days all compartment
windows had to be barred to prevent
injury to passengers. From Saturday
night to Monday morning, right up to the
closing of the line, the tunnel was closed
by a white padlocked gate at each end.

At first the signalling of trains through
the tunnel was carried out by means of an
hour-glass. This was reversed when a
train entered, and no other train was

allowed to proceed until the sand had
fallen through ! The line also had the
distinction of evolving the earliest engine
whistle. After several accidents at cross-
ings, George Stephenson, then one of the
directors, devised what was virtually a
steam trumpet, and the engines of the
line were so fitted by a Leicester musical
instrument maker. R.S.M.

* * ♦ ♦
Educational Excursions

Educational excursions are a com-
paratively new feature in railway practice,
but during the past summer they have
demonstrated that they have found a
definite niche in public favour. Well-
patronised trips have been run by each
of the railways, notably to big works
located on their systems. The G.W.R.
trips to  Lever Bros.' works at  Port Sunlight,
Fry's at Bristol and the locomotive shops
at  Swindon have been particularly popular,
but it is probable that all records were
broken by a recent S.R. excursion to
Southampton Docks.

From Waterloo alone three trains were
run, while other sections were brought in
from Exeter, Portsmouth, Southsea and
Bournemouth. I t  is estimated that over
10,000 people passed over the U.S. liner
44 Leviathan/' which was lying in the
Ocean Dock at the time. Other liners
that were included within the  scope of the
tour were the Cun a rder 44 Mauretania ”
and the Royal Mail liner 44 Asturia/’

* * * *
A Mile-Long Train

What was probably the world's longest
train recently ran between Regina, Sas-
katchewan, and Winnipeg, on the Canadian
Pacific Railway. The train consisted of
135 wagons of grain and was over a mile
in length.

Daily for 20 years the Cornish Riviera
Express has left Paddington Station on
her 225 mile non-stop run to Plymouth.
The Great Western Railway have now
announced that in future the express
will stop at Exeter, instead of slipping
carriages as formerly. This alteration
will lengthen the four- hours journey by
seven minutes, but is expected only
to remain in force during the winter
months.

Historic Railway Closed
The second oldest passenger railway in

the world, the West Bridge line, between
Leicester and Swannington, on the L.M.S.
was recently closed to passenger traffic.

The line was constructed by Stephenson
and opened in 1832 for steam trains. On
the very first run the tall chimney of the
engine collapsed and the passengers in the
open carriages were 44 smoked out ! "
An interesting feature of the branch was
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1 World’s Largest All-Metal Monoplane
| A Wing Span of 150 ft.
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

THE largest monoplane in the world is now in the
possession of the Air Ministry and is an achieve-
ment of British design and construction through-

out. This is the "Inflexible’’
all-metal monoplane built
by William Beard more & Co.
Ltd. of Glasgow.

The machine is of stu-
pendous size and has a larger
span than that of any other
land machine yet constructed,
measuring 150 ft .  from wing
tip to wing tip. This span
indeed is so great as to have caused very considerable
difficulty in housing the machine. Even the enormous
hangars at Croydon Aerodrome were scarcely large
enough to admit it, and at Martlesham Heath it  was
only possible to get the machine under cover by moving
i t  sideways. Two standard Royal Air Force fighters
could comfortably nestle under each of the mighty
wings of this monster !

Even the tail fin and rudder rises practically un-
supported for more than twice the height of a man
above the fuselage, which, with the tail wheel on the
ground, is itself some 6 ft .  above the ground. The
stout rectangular fuselage in the cabin section is about
12 f t .  in depth. Perhaps the most vivid impression
of this super-magnification of the normal aeroplane
was the spectacle, during its recent trials, of a man
walking along the wing to examine the controls, as
casually as a passenger walking up a ship’s gangway.

The machine is constructed upon the general prin-
ciples adopted by  Dr. Rohrbach. Metal is used ex-
clusively, including the skin of wing and fuselage,
which is of duralumin. For certain highly-stressed
fittings steel is employed, but apart from this the
entire machine is built of duralumin.

Three 650 h.p. Rolls-Royce Condor engines are
fitted, one situated in the nose and the others one on

each side of the fuselage. The total weight of the
machine is nearly 20 tons. I t  is capable of holding
at least 20 passengers, and even with this weight i t

should be able to  carry fuel
for a flight of many hours’
duration.

The design of such an aero-
plane called for tyres of an
enormous size corresponding
to 7 f t .  6 in. by 16 in. in
English measurement. The
dimensions of the wheels con-
siderably exceeded those of

any wheel of the kind ever constructed before, and
no data existed upon which the design could be based.
The task was made more difficult by the fact that
the weight was not to exceed a certain figure, while
in addition the wheels were required to withstand
heavy torsional loads due to braking —a very unusual
feature in aeroplane wheels. I t  was soon found that
the normal type of wheel employing spokes was not
likely to be satisfactory in this enormous size and
an altogether new type of wheel was investigated.
A high tensile steel wheel-base rim and a central steel
shell were connected with stiff radial plates of duralumin
with disc sides of the same alloy, and the whole structure
was riveted rigidly together.

The production of the wheel was greatly impeded
by the prolonged industrial dispute. I t  was only
after considerable trouble and delay that small quan-
tities of the necessary raw material were obtained,
and much of this was quite unsatisfactory and had
to be rejected. The wheel was completed at last,
however, and it then passed the maximum test load
of over 28 tons by a large margin. As a matter of
fact the test was only stopped because the limit of
the testing machine had been reached. The wheel
complete with tyre was then placed on a metal platform
and a spindle was passed through the hub. Subsequently

g There is a growing tendency to-day toward the §
adoption of all-metal flying boats. The first machine

n of this type was the “ Beard more-Rohrbach ” flying
§ boat built in 1925 by William Beardmore & Co. Ltd., §

Glasgow, the constructors of the all-metal mono-
n plane “ Inflexible ” described in this article and

shown in the above photograph. The "Inflexible"
has a wing span of 150 ft, and is the largest all-metal

monoplane in the world
nnnnnnaannnnnnnannDnannnunnnnonannnnna
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the wheel was held at different angles to the line of
loading, representing the conditions obtaining under
the stresses and strains of heavy loading and bad landing*
Such was the success of this effort that the breaking
load for the wheels was over 48 tons, and a special
testing machine
had to be con-
structed for
them .

The tests at
Mar t i e  sham
Heath were
ca r r i ed  ou t
wi thou t  t he
slightest hitch.
The machine
lifted easily
and climbed
with the ut-
most steadi-
ness. Although
nothing in the
nature of stren -
nous  man-
oeuvres was
attempted, the
behaviour of
the machine
was clearly
shown to  be
excellent and
apparently it
was very easy
to handle and control. The landing was particularly
noteworthy for its gentleness and for the demonstration
of the effectiveness of the brakes, resulting in pulling
up the machine in somewhere about 300 yards from the
point of first contact. The pilot, Squadron-Leader

J .  Noakes, appeared to be well satisfied with the be-
haviour of the machine.

I t  is interesting to note that the idea of using steel
for the construction of an aeroplane is by no means
new, for it was adopted at the end of the last century

by Sir Hiram
Maxim. I t  is
easy for us to
smi l e  a t
Maxim's huge
and clumsy
machine, which
weighed nearly
four tons, yet
in many re-
spects the in-
ventor was
working on
right lines, and
even with an
utterly inade-
quate steam
power plant he
achieved re-
su l t s  f rom
which many
valuable lessons
were learned.
He employed
metal very
largely in the
construction of
his machine,

making use in particular of steel tubes of large diameter
together with steel strips. In short, Maxim’s aeroplane
was constructed up  to  a certain point on sound engineer-
ing principles and it actually succeeded in lifting itself into
the air, carrying passengers, engine, boiler, water and fuel.

This photograph, showing the 4* nose ” of the “ Inflexible,'* gives a striking impression of the
gigantic size of the machine in general and in particular of the wheels

Two Great Motor Liners—
from page 916)

actual service both vessels have main-
tained the high standard of efficiency of
which they gave evidence at their
respective trials.

The "Asturias" and the "Alcantara '*
have already proved an outstanding suc-
cess and amply demonstrate that the
large motor liner has come to stay. The
steamship has displaced the sailing vessel,
but whether the former will in turn be
outstripped by the motor ship remains
to be seen. A glance at shipping statistics
certainly shows a remarkable increase
in the number of motor ships within recent
years. Of 24,444 vessels in service in
1914. only 297 were motor ships, but of a
total of 29,029 vessels on the sea in 1926,
motor-driven ships numbered 2,343 ’
Since that time the percentage of new motor
ships has increased steadily, and it is
anticipated that 1928 will prove to have
been a record year in this respect. This
continued development augurs well for
the future of the motor ship.
“ Coaling Ships by Machinery

from puge 875)
the coal into a second hopper called the
" receiver,” from which it slides down a
telescopic chute leading directly into
the steamer’s bunkers. This chute is
attached to the receiver by means of a
universal joint and can be lengthened or
shortened as required. It is raised or

Owing to the conditions in which the
elevator has to work there always exists
a certain risk of collision and as a safety
measure the pontoon is divided into a
large number of separate watertight
compartments.

The self-propelling coaling vessel of
which the recently built " Bujun Maru"
is a typical example, is another innovation
of the Schiedam firm. This vessel has a
smaller output than the massive elevator
just described but it has the advantages
of being able to dispense with attendant
coal barges and of being capable of moving
about under its own power. These
vessels have a very spacious hold divided
into compartments by transverse bulk-
heads. These compartments empty them-
selves one by one, the coal gravitating
through sliding doors on to the buckets
of a conveyor that runs in a tunnel above
the ship's keel. This arrangement makes
it possible to store different grades of coal
and to  mix them if required.

The chain of buckets is driven by cither
of the two compound engines installed
for driving the twin-propelling screws.
When the buckets of coal reach the bows
of the vessel they are passed over a weighing
machine and from that point onwards
the coal is dealt with in the same manner
as in the coaling elevators. Self-prO’
polling coaling vessels of a capacity up to
1.100 tons and capable of discharging at
the rate of 250 tons per hour are now in
regular use and are gi ring excellent service.

lowered and moved to the right or the
left by means of a small crane pivoted to
the top of the receiver. The ladder, the
hopper and the chute are totally enclosed
so that the coal is conveyed from the
elevator to  the bunkers of the ship without
being exposed to the air at any time
during the transfer. There is thus no
possibility of coal-dust polluting the
atmosphere and dirtying the ship.

The coaling elevator just described was
designed for a guaranteed output of 600
tons per hour, but during her trials she
succeeded in coaling a vessel at the record
rate of 1,052 tons an hour.

When the elevator is not in operation
or is being towed from one place to an-
other the receiving and the delivery arms
are hoisted up so as not to overhang the
pontoon in any direction. This enables
the machine to be towed through a
crowded harbour without risk of her
unwieldy superstructure becoming a source
of danger to other vessels.

The swinging ladder has to operate
occasionally far outside the pontoon, and
it is necessary to make provision against
excessive list and consequent interference
with the accuracy of the weighing machine.
For this purpose an arrangement is pro-
vided by which water is pumped auto-
matically into tanks fitted into the pontoon
at the side opposite the swinging ladder
as soon as the list exceeds a certain limit.
In this manner the equilibrium of the
whole structure is always maintained.
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Famous Aero Engines
□□□□□□□□I

.IV.—The Beardmore “Cyclone” and “Typhoon”

I N previous articles in this series we have described
famous aero engines of both radial and the Vee
type ; this month we are to  consider two interesting

engines of quite distinct design. These are the 900 h.p.
“Cyclone” and “Typhoon"  engines, designed and
developed by William Beardmore N Co. Ltd.

The " Cyclone ” (Mark 11) is a six-cylinder “ in-line ”
engine of 8 f in .  bore and 12 in. stroke, Among its
outstanding features are the substantial reduction
effected in the number of
moving parts, as compared
with engines of other types ;
the remarkably low fuel
consumption, and the
general simplicity of opera-
tion and maintenance.

The tall cylinders and deep
crankcase of the “ Cyclone ”
give it some resemblance to
a semi-Diesel engine, but whereas the latter is run on
crude oil, the aero engine does not depart from the
conventional aero practice of consuming petrol evapor-
ated by means of carburetters. The compression ratio is
low, being only 5.25 to  1. Ignition is by two magnetos.

According to whether small or large carburetters are
fitted, the “ Cyclone ” develops 850 h.p. or 950 h.p.
This power output is developed at the very low speed of
1 ,350 r.p.m. The low speed of revolution has several
advantages, among them that of enabling propellers
of very high efficiency to be employed without the
necessity of having recourse to  any system of gearing.
On the “ Cyclone,” consequently, the propeller is
attached direct to the crankshaft.

The fuel consumption is low and indicates that the
“ Cyclone ” should be very economical in operation,

at  any rate for flights of fairly long duration. The
petrol consumption is .48 lb. per b.h.p. per hour and
the oil consumption .01 lb. Taking round figures, the
total consumption on full throttle running is | lb. per
horse-power per hour, or a t  the maximum power of
950 b.h.p. it is 475 lb. For 10 hours, however, the
figure is only 6,900 lb., which undoubtedly is remarkably
low for an engine developing 950 b.h.p.

The weight of this interesting power unit is only
2,150 lb. “ dry ” —that is
not including the radiator,
the fuel, or the cooling
water. The weight-power
ratio is 2.4 lb. per b.h.p.

The main outside dimen-
sions are as follows :—
length 80.3 in. ; width
35 in. ; height above centre
line of crankshaft, 46 in. ;

depth below centre line of crankshaft, 15.125 in.
The “ Typhoon ” is an inverted edition of the

“ Cyclone”-— that is to say, it is mounted so that the
cylinders project downward from the crankcase. This
engine develops between 800 and 900 h.p. at approxi-
mately 1,300 r.p.m. from six cylinders arranged in a
straight line. An engine of this type can be installed
into a fuselage nose considerably narrower than is
required for a Vee or radial type of engine of similar
power. There is the further gain that an inverted
engine will permit of the nose projecting less above
the airscrew axis than is the case with any engine of
the “cylinder-on-top” type. The natural result of
this is to allow of a top deck to the fuselage that  is not
only narrow but also has a good slope downward, thus
simplifying the task of providing the best possible

n
The illustration above shows two views of the Beardmore □

“ Cyclone ” aero engine. That on the left shows the rear end,
§ that on the right the induction side. §
g The normal power of this engine is about 900 h.p. at the g

very low speed of 1,350 r.p.m. The petrol consumption is
g remarkably low, being 0.48 lb. per h.p. per hour.
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view ahead and downward, for the pilot. run and, from Mr. Hinkler's manoeuvres close to the
The mounting of the “ Typhoon ” is accomplished in

a very simple manner. No
engine-bearers are required,
as the crankcase itself is of
sufficient rigidity to allow
these external aids to be
dispensed with. All that is
necessary to carry the engine
is a set of four steel tubes on
each side running to the fix-
ings that are provided on
the crankcase.

On account of the em-
ployment of a small number
of large cylinders, the engine
has a comparatively small
number of working parts of
adequate strength, which in-
evitably tends towards re-
liability and long life. A
further feature is that large
cylinders, generally speaking,
give rather higher thermal
efficiency than small ones.

The fuel and oil consump-
tion of the “Typhoon”  is
extremely low, being stated
to total only .46 lb. per
h.p. hour. This is appre-
ciably lower than the average
figure for a modern multi-

ground, i t  was obvious that he had little doubt about
the reliability of his engine.

I t  is an interesting fact that
the " Aidershot” machine in
which the “ Typhoon ” en-
gine was demonstrated is the
same machine as that in
which the first Napier “ Cub ”
was installed.

The idea of the inverted
engine is by no means new,
for this type was in use in
aircraft of various kinds be-
fore the war. During recent
years, however, comparative-
ly nothing has been done to
develop it,  in spite of its un-
doubted advantages for air-
craft. Quite apart from its
convenience from an installa-
tion point of view, the in-
verted engine simplifies the
arrangement of gravity feed,
the carburetters being auto-
matically situated lower for
the same position of crank-
shaft.

William Beardmore & Co.
Ltd. are constantly engaged
upon the production of aero
engines and have carried out

cylindered machine and there-
fore for long-range aircraft
the “ Typhoon ” should be
very economical in running ;
than counterbalancing a slight
increase in engine weight re-
sulting from the use
number of cylinders.

The " Typhoon ”
excellent impression
stalled in an Avro “ Aidershot ”
machine, it  was publicly ex-
hibited at A. V. Roe & Co.’s
aerodrome at Hamble. This
demonstration disposed of any ’
fears that the individual “ kick ”
from six cylinders, each de-
veloping some 150 h.p., would
lead to violent torque reaction
and serious vibration. As a
matter of fact, in the “ Aider-
shot ” the “ Typhoon ” was quite
remarkably smooth-running, and
at all service speeds i t  ran dead
steadily. The pilot, Mr. Bert
Hinkler, expressed himself as
extremely satisfied with the
smoothness of running in the air.

The demonstration showed that
the “Typhoon”  starts up very
readily under the influence of
its gas-starter, ticks over at a
remarkably low’ speed, and opens
up without the slightest fault.
I t  took the “ Aidershot ” off the
ground with an unusually short

some very valuable pioneer
work. Unfortunately, owing
to  British Air Ministry require-

saving in fuel more | ments, the designs of many of these engines are more or
less secret. I t  is interesting to
learn, from information that has
already been published by per-
mission of the Air Ministry, that
this firm have been responsible for
the production of the first practi-
cal aero engine designed to use
crude or heavy oil as fuel.

The airship R.101, now being
constructed for the Air Ministry
at the Royal Airship Works,
Cardington, is to be fitted with
five eight-cylinder “Tornado”
engines using a light paraffin fuel
that has the very valuable pro-
perty of being much less inflam-
mable than petrol. A novel
feature of these engines is that
they are designed to run at a
constant speed of 1,000 r.p.m. and
are fitted with variable-pitch
propellers. This arrangement
enables the engines to be run
always at their most efficient
speed and, in addition, makes it
possible for the airship to be
stopped quickly by a complete
reversal of pitch. The weight of
these engines is 4,600 lb. and they
will have a rating of 650 b.h.p.
The trial flight of the airship is
awaited with interest.

The Beardmore “ Cyclone ” viewed from the propeller end.
Note the clean finish of the crank case

the

of a small

made an
when, in-

__—— ________— —J
The Beardmore “ Typhoon ” engine which is of the

inverted type
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Smoke Clouds to Hide Towns Supermarine “Southamptons” for Argentina Landing to Music !
The German Air Ministry have carried

out recently a series of experiments
with a new type of smoke cloud invented
by Dr. Redd eman, who is Germany's
leading gas expert. The object of this
invention is the rather startling one
of making a large city invisible within
a few seconds to all aircraft

The Air Ministry have recently drawn
the  attention of operating firms to “ Notice
to Airmen,” No. 95, of the year 1927.
In commenting upon this “ The Aero-
plane writes:—“We are delighted to
have such a romantic notice rescued
from oblivion. Part of it reads as follows :

‘ An aircraft wishing to land
at night (Argosies have wills
of their own it seems) without
being compelled to do so, on an
Aerodrome having a ground
control, shall before landing make
intermittent signals, either with
a lamp or a projector other than
the navigation lights, or with
any sound apparatus.’

“ I t  is to be expected that
most pilots will turn down the
lamp or projector as a means
of signalling in favour of the
musical instrument of their
choice, and will teedle around
our Aerodromes at night seeking
to signal soothingly to  the
n o t o r i o u s1 y savage- breasted
ground staff with lute, Jew’s-
harp or oboe. This they will
do intermittently until the con-
trol tower responds with fife,
fiddle or big bassoon. Should
they obtain no musical en-
couragement, they will mouni-

| One of the Pioneers

An early engine-driven machine used ny the wngnt  brothers
n

□nnnnnnnnaannnnnnnnnnannnnnnnnnnnannnnnna
on the construction of a plant
to store enough of the  secret chemical
substance to hide the seaport in the
event of war. Cuxhaven is the outport
of Hamburg and owing to its situation
at the mouth of the River Elbe would
be of great strategic importance
in war-time.

fully fly away to some more
cultured Aerodrome a couple of hundred
miles away, possibly murmuring to them-
selves some such words as these :—

With dulcimer we signalled them,
And loudly twanged the zither,
But all the witless ground staff did
Was leap about and dither.* ”

so successful on the Far East cruise. The
Imperial Japanese Navy has also placed a
contract for a metal-hull “ Southampton,”
and if this boat proves satisfactory, a
further contract may be placed. I ’

nnnnnnnnnnnnnnnnnnnDnnannnnnnnDnnnnanncnn
a

THIS MONTH’S AIR STORY
A “ Handley-Page ” and an “ Argosy ” were talking

§ together in a hangar. Suddenly the “ Argosy ” shivered, g
H.P. (sympathetically):— “Go t  a cold, old chap?”
Argosy :— “ No, I think it’s one of those ‘ Moths ’ □

walking down mv back.”
□annnaannnnnunonnDnnnannnnannnnnnnnnnnnnD

* * *
New' Cirrus Engine

The A.D.C. Aircraft Limited,
who are the manufacturers of
the famous Cirrus engines, have
recently produced a Cirrus Mark
III  engine. The Cirrus engine
was originally constructed to

machine can fly either backward
or forward, cannot fall out of control,
will land without the aid of a pilot and
will fly 2,000 miles on 200 gallons of petrol !

Rotors form the motive power of
this all-metal machine and it is stated
that 180 h.p. can be developed. The
machine is designed to carry 1G passengers.
Photographs or further details of the
aeroplane are not yet available but
certainly if the machine actually ac-
complishes all that its sponsors claim
for it  nothing less than a revolution
in aircraft design appears t o  be indicated,
most British aeronautical engineers, how-
ever, hold rather sceptical views upon it.

develop from 26 to GO h.p.,
but when the Mark II engine was in-
troduced it was rated at 30-80 h.p. The
power of the  Mark I I I  engine has been
increased to 85 h.p. at 1,900 r.p.m. and
95 h.p. at 2,100 r.p.m. The petrol
oil consumption of the  new engine is
identical with that  of the Mark II model,
but the weight per horse power is less.
The new engine is suitable for use in
either aeroplanes or  seaplanes, and will
give a more rapid take-off and an im-
proved rate of climb. The Mark I I  and
I I I  engines are equally' priced, and the
earlier type can be brought up-to-date at
a moderate cost.

A contract for six Su permarine “ South-
ampton ” flying-boats fitted with Napier
" Lion " engines has recently been placed
by the Argentine Navy. Five of the
machines are to be of the wooden-hull
type, but the sixth will be of the metal-
hull type similar to the machines that were

in the vicinity !
During the tests a number of

buildings in the  town of Bob-
lingen, near Stuttgart, were
completely blotted out by a
smoke cloud. Around the build-
ings were placed at intervals
of about 70 yds. ten vessels
each containing 24 gallons of
a secret chemical substance and
all electrically connected. At
a given signal an electric switch
was closed and immediately a
cloud of dense fog, 300 ft. in
height spread over an area of
500 sq. yds. in six seconds. It
is obvious that smoke clouds of
this nature would be of more
use in the protection of a town
from attacks of enemy aircraft
than even the most formidable
barrage of anti-aircraft guns.

The results of the experiments
were so satisfactory that work
has been started a t  Cuxhaven

* ♦ *
Revolutionary Aeroplane

A new company with a capital
of {20,000 has been formed in
Wichita, Kansas, U.S.A., tc\ ex-
ploit an entirely new type of
aeroplane. The company make
the remarkable claim that their

Girl Pilot’s New Record
A 17-year old girl, Miss Eleanor Smith,

recently succeeded in attaining a greater
altitude than had ever been reached
previously by a woman pilot flying solo.

Her flight was made on 21st August
over the Curtissfield Aerodrome, New
York, and the altitude reached was
11,663 ft., over two miles. During the
course of her flight Miss Smith had no
idea how far she had climbed, for her
altimeter failed and the result of her
attempt on the record was not known
until her sealed barograph had been
calibrated.
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Five Thousand Miles in 4A DaysThe Start of a Great Adventure An Adventurous Holiday

An impressive demonstration of trans-
continental flying was recently inaugurated
by Lieut. G. A. Koppen, the  famous Dutch
pilot. Flying an Armstrong Sid del ey
three Lynx engined Fokker VII-3m, he
started on the first stage of the 8,750
miles journey from Amsterdam to Batavia.
Several other machines were scheduled
to leave at in-
ten- a Is of one
week and on
a r r iva l  a t
Batavia to
unde r t ake
postal ser-
vices on be-
half of the
LL.M. (In-
dische Lucht-
vaart Maat-
schappij), a
concern allied
wi th  t he
K.L.M. Royal
Dutch Air
Lines. N ext
year the  Am-
sterdam-India
-Batavia ser-
vice will be
developed still
further.

The Fokker
mach ines ,
which carry
two pilots
and an en-
gineer, possess
certain new
features, the
most interest-
ing of which
are the large
d i ame te r
landing wheel
brakes. These
brakes are of
the  enclosed
expand ing
type similar
in design to
those used on
motor cars.
The brake lever is compensated and
located between the two pilots, and is
connected to  the tail skid to enable the
machine to be turned quickly on the
ground by braking the wheel on the  inside
of the turn. It  is stated that its application
reduces the run of the machine on the
ground from 250 to 1 00 yards and that
the  operation is so gradual that there is no
chance of the  machine pitching. The
wheels are fitted with Goodrich tyres
and run on roller bearings. The cabin
ventilation is controlled from the interior.

The Armstrong Siddeley engines with
which the machines are equipped are the
standard seven-cylinder, air-cooled radial
Lynx type, which develop 200-225 h.p.,
and the same type of engine was used by
Lieut. Koppen on his experimental record-
breaking Amsterdam to Batavia and
back flight, last year. Its success on that
occasion largely accounts for its selection
for the new service.

The latest engines are fitted with metal
propellers, the wing engines using two blades
and the  central engine three. A top speed of
approximately 120 miles per hour, a cruising
speed of 104 miles per hour anef a landing
speed of 61 miles per hour indicate the
capabilities of the machines.

The 5,000 mile journey from Karachi,
India, to England, was recently accom-
plished in four-and-a-half days by' two
British airmen—Captain Barnard and
Flying Officer Alliott. The two aviators
left England flying the Fokker monoplane
“ Princess Xenia/' fitted with a 450 h.p.
Bristol Jupiter radial air-cooled engine,

and carrydng
the  Duchess
of Bedford as
a passenger.
Their object
was  t o  a t -
tempt to fly
to India and
back in 1 0
days. Un-
fo r t  u na te ly
the machine
developed en-
gine trouble
at Bushirc,
Persia, and a
delay of 12
days was oc-
ca s ioned
pending the
arrival of a
new engine
from Eng-
land. Adverse
weather con-
ditions and
bad sand-
storms were
exper ienced
on thejourney
from Bushire
to Karachi,
and a new
propeller had
to be sent
from England
before the re-
tu  m flight
cou ld  be
undertaken.

On the re-
turn journey'
Cap ta in
Barnard car-
ried a large

case of tea as  cargo, in order to  demonstrate
that the transport of merchandise by air
is quite a practical proposition. The obj ect
of the  whole flight was to show that a
rapid air service between India and Eng-
land is perfectly possible with present
day aircraft.

I t  is very probable that a regular air ser-
vice between Karachi and India, will soon be
set up, the period of 4 Z days taken in this
record-making flight comparing favourably
with the three weeks occupied on the
same journey by a fast mail steamer.

* * * ♦
Air Force Cross for Southern Cross Aviators

Captain Kingsford-Smith and Mr. Ulm,
the two Australian aviators whose flight
across the Pacific Ocean was mentioned
on this page last month, recently' flew from
Sydney to Melbourne in the Southern
Cross, carrying Captain Kingsford-Smith's
mother and Mrs. Ulm as  passengers. They'
received a great ovation and a civic welcome
at Essendon, and upon arriving at Can-
berra, the Federal capital, were presented
with £5,000, the  gift of the Commonwealth.

Captain Kingsford-Smith and Mr. Ulm
have both been awarded the Air Force
Cross by His Majesty the King.

□□nnnnnnnnannnnnannnDnnnnnDnnnnnnannanuanannnnnnnDnununnnncinnannnn

□ When vou don’t “look before vou lean!” □

D Jumping off I The observer is seen just clear of the plane, the photograph being taken before the parachute has had
D time to open. (This illustration, and the one on the previous page, is taken from “The  Wonder Book of Aircraft,” by per-
g mission of the publishers) g
□□□□□□□□□□□□□□□□□nnnnnnnnnnnnunnnnnnnnnnnonnnnnnnnnnnnnnnnnnnnonDn:

Lieut. Commander H,  C. MacDonald,
D.S.C., R.N., recently undertook a solo
air tour covering France, Italy, Egypt,
Arabia, Mesopotamia, Palestine and Syria,
after having previously flown solo for only
eight hours. Commander MacDonald is
an owner- pilot and he left Stag Lane in
his own D.H. Moth, arriving at Paris on

the evening of the same day. After a
short stay he made for Naples via Dijon,
Marseilles and Pisa. From Naples the
journey was continued to  Benghazi by way
of Malta and Tripoli, and then through
Cairo and Amman to Rut bah Wells.

From Rutbah Wells a 600 miles car
trek to Baghdad and back was necessary
for elevator repairs, but eventually the
machine was repaired and flown to  Baghdad.
From here the return flight began by way
of Dcirez-zor, Aleppo and Aboukir. After
leaving Aboukir, Commander MacDonald
was flying over the Bay of Solium when
the engine gave out, and he was forced to
glide to the shore and make a landing.
While working on the engine a crowd
of Arabs appeared, and when the engine
was again in working order the  Commander
took off. In order to  amuse the  spectators
he pretended to crash, but unfortunately
the  pretence was a little too realistic, and
the machine hit a boulder ! A message was
sent to the  nearest Italian outpost and
the Commander was escorted to the
Arab camp where a council of war was held
to  determine what should be done with him.
The following day some Italian officers
arrived and he was taken to Sonnen, from
where he reached London via Alexandria.
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B t B
The Late Sir John I, Thornycroft |

A Pioneer in the Building of Swift Destroyers

speed steam launches. The vessel that first brought
him into prominence was the " Miranda,” a launch
50 ft. in length built in 1871, that attained a speed of
18 miles per hour. This was a remarkable speed at
the time, but young Thornycroft soon eclipsed his own
record by producing the " Gitana” a larger vessel of

84 ft., the engines of
which developed 450 h.p.
and propelled the craft
at a speed of 22 m.p.h.

A third boat that was
completed immediately
afterward effectively es-
tablished the reputation
of the Thornycroft yard
and at the same time
started Sir John on his
career in the branch of
shipbuilding with which
his name will always be
associated. This was the
torpedo boat " Light-
ning” completed in 1876.
I t  was of 27 tons dis-
placement and was cap-
able of a speed of 18 knots.
These figures may not
appear remarkable, but
in the course of the con-
struction and trials of
the vessel her designer
acquired important in-
formation on hull form
and propeller design that
enabled him to effect
great improvements in
later vessels.

He was not satisfied
with the form of hull then in general use, for instance,
and after many trials adopted the now common flat,
wide form of stern under water, with the propeller shaft
inclined downward and rudders on each side. The
propeller, too, underwent many improvements at his
hands. In later stages of his career he built a special
tank in which to carry out tests. No such tank was
available when he commenced his experiments, however,
and in order to acquire the necessary information on
the performance of propellers he adopted the ingenious
device of fitting those under trial ahead of his vessel,
where they ran in still water.

The greatest engineering triumph of his career was
the successful application of the water-tube boiler to
marine work. All previous attempts to use this type
of boiler on boats had failed and the locomotive type
was regarded as the only satisfactory form. Sir John’s
proposal to fit a gun-boat in 1893 with tubular boilers of
his own design was only accepted because of his great
reputation, and failure was freely prophesied. The
boat so fitted was the ” Speedy” one of a class of gun-

AN interesting chapter in the story of the develop-
ment of high speed on both land and sea is re-
called by the announcement of the death at the

age of 85 of Sir John I .  Thornycroft, the founder of a
firm that acquired an international reputation for
building speedy vessels of the destroyer type, and
later became equally
prominent in the con-
struction of motor
vehicles.

Sir John Isaac Thorny-
croft was born at Rome
in 1843. His father was
a distinguished sculptor,
and in view of the promi-
nence achieved by  the
son in engineering it is
interesting to learn that
the father also was of a
mechanical turn of mind
and had made many ex-
periments with farming
machinery on the Cheshire
farm that had been his
home. I t  was no doubt
the influence of. his father
that turned Sir John’s
mind towards engineer-
ing, and i t  is recorded
that his first boat was
built a t  his father’s house
while he was still practi-
cally a boy. The
“ Nautilus ” as the boat
was called, showed many
original features, the
most notable being that
the propeller shaft was
inclined downward at a considerable angle to enable
a propeller of exceptional size to be fitted.

The “ Nautilus ” proved so successful that the elder
Thornycroft was encouraged to establish his son as a
boat-builder in a yard on the banks of the Thames
at Chiswick. Sir John was then only in his twenty-
third year, but he built several launches that proved
as successful as his first boat and eventually established
himself as a ship-builder of the highest promise. To
gain experience he went to Jarrow, where he worked
in Messrs. Palmer’s shipbuilding yard, and later to
Glasgow. I t  was in the latter city that he received
the scientific training that  he turned to  such good account
in later years. He studied under Lord Kelvin a t
Glasgow University, and spent a considerable time in
the yards of the Fairfield Shipbuilding Company,
where he concerned himself not only with the practical
details of his chosen craft but also with researches and
experiments designed to bring about improvements.

Returning to Chiswick he settled down to steady
work, concentrating chiefly on the production of high-

Sir John Isaac Thornycroft
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vessel is 311 ft. 9 in. in length, has a displacement of 1,330 tons and a speed of 37.96 knots

boats of approximately 800 tons displacement. All
other members of the class were fitted with locomotive
type boilers and a direct test of the efficiency of the
Thomycroft design was thus possible.

The test fully confirmed Sir John’s confidence. The
engines of the ’* Speedy ” developed 4,700 h.p. against
the 3,500 h.p. of her sister vessels, and attained a corres-
pondingly greater speed. This triumph led to the wade
adoption of Thornycroft water-tube boilers on vessels
of all sizes throughout the w’orld and was the beginning
of the movement that  has resulted in the almost complete
abandonment of the type then in general use.

The wonderful reputation for speed and efficiency of
the boats launched from the now famous Chiswick yard
led to great developments of the work carried on in it,
especially in connection with the construction of torpedo
boats and destroyers. Eventually it was found necessary
to move to roomier quarters and in 1903 the works
were transferred to Southampton.

From the new yard a constant stream of destroyers
and other fast craft was produced. The war record of
Messrs. Thornycroft is particularly interesting. Besides
speeding up  work on the type of vessel for which the
yard was already famous, the construction of sub-
marines was undertaken. Three of these vessels were
completed, in addition to 29 destroyers and flotilla
leaders, while more than 500 vessels of all kinds passed
through the repairs department. Another interesting
feature of the work of the firm during the War was the
proposal to build decoy ships of shallow draught that
should be comparatively safe from destruction by
torpedoes. This proposal was made at a very early
stage by the firm and was accepted by the Admiralty.
Three vessels were completed in 1916, and the part
played by these and similar vessels in the struggle
with German submarines is now well known.

The possibilities of road traction were appreciated
by Thornycroft in the closing years of last century’
and his pioneer work on motor vehicles was rewarded
in 1901, when he won a prize of £500 that was offered
by the War Office for the best example of a motor-
driven vehicle for military purposes. This branch of
his w’ork was greatly developed in later years and the
name Thornycroft is to-day as well known in motor
engineering circles as in the ship-building world.

Throughout his long and active career Sir John con-

tinually made extensive experiments in all branches
of shipbuilding science and was always distinguished
by the generosity with which he disclosed to others
the valuable information thus obtained. He was
knighted in 1902 and received many other honours at
various times, but perhaps the greatest compliment
paid to his abilities was the invitation extended to
him in 1905 by the Admiralty to serve on a committee
appointed to consider the design of large war vessels.
I t  was this committee that recommended the building
of the first “ Dreadnought,” and thus Sir John helped to
found a new era in naval construction, in addition to
taking a very prominent part in the development of
shipbuilding science in general.

I t  has been said that Sir John’s life history might
be read at the Patent Office and there is some truth in
this, for in a period of just over half a century he himself
took out over 50 patents and his name was associated
with many others. These patents covered a very wide
range of subjects, and they show that  Sir John’s industry
must have been enormous. He was particularly in-
terested in experiments on hull forms and, as already
stated, he constructed a tank specially for this work.
A great deal of valuable information was gained as
the result of these experiments. In particular the
experience gained proved to be of very great service in
the design of the coastal motor boats that were built
by his firm during the war for the special purpose of
meeting the submarine menace.

In the midst of all his engineering activities Sir
John managed to find time to prepare and contribute
numerous papers to the various societies to which he
belonged, and many of these papers broke new ground
and exerted very great influence in the field of marine
engineering.

In character Sir John was forceful and determined,
yet kindly and considerate. In  common with most men
who have achieved great things as engineers, he was
himself a first-class all-round mechanic. He was,
quite naturally, impatient of any work that was not of
the highest perfection, and it was by no means an
unusual thing for him to take a tool from a workman
who was not proceeding to his satisfaction and show
him how the job really ought to be done.

Sir John’s death occurred on 28th June last at his
home in the Isle of Wight.
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Diesel Engines for Motor Lorries
The Royal Automobile Club have

subjected to  a scries of official tests a
German motor lorry fitted with a Mercedes-
Benz- Diesel engine. The principle in-
volved is not new as many of these engines
have been in use for some years on ships,
in electric lighting plants and elsewhere.
The only novelty lies in its adoption for
motor transport.

Some of the  main advantages of these
engines are that they may' be run on crude,
or even waste oil, from which the petrol
has been extracted. This oil can be
obtained for about 3d. or 4d. per gallon.
Carburetters, magnetos and sparking plugs
are not required, and as the oil is not
readily inflammable the danger of fire
is greatly reduced.

As in the  ordinary type of Diesel engine
a spray of oil is forced into the cylinder,
which has previously been charged with
air at high pressure. The upward move-
ment of the piston compresses the  air
in the cylinder still further. The rise in
pressure causes a rise in temperature that
is sufficient to cause the ignition of the
oil upon entry. The usual pressure in
the cylinder when the oil is introduced is
about 300 lb. per sq. inch—a pressure
three times as great as that  in the cylinder
of a petrol engine.

The lorry’ and trailer tested by the
R.A.C. was run 51 A miles at an average
speed of 7.9 miles an hour with a total
running weight of 19 tons 15J cwt. and a
load of 19 tons 5.J cwt. The fuel con-
sumption was 6.58 miles per gallon, which
equals 80.8 ton miles per gallon for the
paying load, or 130.2 ton miles per gallon
for the  entire running weight.

♦ * ♦ #
Floating Dock for Persia

A floating dock built for the British
Tanker Company was recently launched
from the yards of Sir W. G. Armstrong,
Whitworth & Company Limited. The
dock is of the double-sided, self-docking or
sectional pontoon type, and consists of a
lifting portion attached to two parallel
side walls. The length of the  dock over
the platforms is 194 ft. and over the
pontoon 172 ft. I l  in. The overall width
is 61 ft. 3 in. and the overall dimensions of
the  side walls are 152 ft. 1 in. by 19 ft. 7 in.,
by 6 ft. 3 in. The minimum depth of
water in which the dock may be used is
22 ft., and in fresh water a vessel with a
displacement of 750 tons can be lifted.
The pumping plant consists of two Centri-
fugal pumps operated by semi- Diesel
engines. These pumps would take two
hours to lift a vessel with a displacement
of 600 tons and a mean draught of 10 ft.
The dock is intended for service at Abadan,
Persia.

Atlantic Crossing Record Again Broken
The " Mauretania " has again broken

her own world record- run across the
Atlantic. She completed the 3,096 miles
between Cherbourg and New York in five
day's, two hours and thirty-four minutes,
thereby beating her previous record by
forty-three minutes.

* * * *
Wireless Lighthouses

The Marconi Company are at present
engaged in installing seven coastal beacon
transmitters at  various points around the
British coast. These are at Start Point,
Lundy Island, Sale Skerry, Dungeness,
South Bishop, Kinnaird Head and ('romer.
Wireless beacons are also to be con-
structed at Ton’ Island and Mizen Head.

* * e *
A Two-Ton Glass Casting

One of the trickiest pieces of work that
the engineers of the  United States Bureau
of Standards have ever been called upon
to perform was completed recently. The
task consisted of the making of a great
astronomical reflector. The work com-
menced in May last year when the en-
gineers made the  casting, a two-ton disc of
glass. This required eight months to cool,
but when it was examined at the end of
that period it was found to be as free from
defects as the finest optical glass. The
stresses that had developed were almost
negligible.

The most difficult part of the work
came when the engineers undertook to
cut from the middle of the casting a 50 lb.
cylinder, which had to be prepared with
minute precision, so that its edges should
be free from chips and cuts. The work
could only be carried out at the rate of
an inch a day, but ultimately was com-
pletely successful.

Many previous attempts to cast such a
reflector have been made but all have
ended in failure.

* ♦ ♦ ♦
North Wales Power Scheme

The North Wales Power Company’s
scheme for supplying a 66,000 volt electric
current to the towns and industries of
North Wales has recently' been completed
after three years* work. The plans called
for the  construction of five concrete dams
near Maentwrog in order to provide a lake
with a total water surface of two square
miles. The largest of the five dams is
100 ft. in height, holding back 1 ,200,000,000
cubic feet of water. In order to carry
water from the main dam to the  Maentwrog
power-house, a distance of two miles, a
pipe-line 9 ft. 6 in. in diameter had to be
constructed, passing right through two
hills on the way. The undertaking has
cost approxi mate!y /2  ,000,000.

Major Segrave*s Next Speed Attempts
Major H.  O. D. Segrave has announced

his intention of attempting to regain the
world’s motor car speed record for Great
Britain, at Daytona early next year.
Major Segrave's car is at present* being
constructed at Robin Hood Engineering
Works, Putney Vale. I t  has a cigar-
shaped body, 28 ft. in length and 24 in.
in breadth, and is fitted with a 1,000 h.p.
Napier engine. The machine is to be
named the " Golden Arrow," and to
conform with its name will be painted
gold. Major Segrave hopes to  attain a
speed of at least 240 miles an hour in his
new car. The motor speed record at
present is held by an American, Day
Keech, who attained a speed of 207.55
miles per hour.

In addition to his attempt upon the
motor car record, Major Segrave intends
to try to beat the world’s speed record for
motor boats. His boat is now under
construction at the works of the British
Power Boat Company at  Hythe, Southamp-
ton, from where it is expected to be
launched early in December. The present
record of 90 miles an hour is held by
America, but Major Segrave's boat has
been constructed to attain 95 m.p.h.
If he succeeds it will be ihc first time
for seven years that England has held
this record.

♦ * * *
Petrol Store for Ellesmere Port

A large public petrol store, the only
one in the north-west of England, is to  be
constructed at Ellesmere Port in the  near
future. Ellesmere Port is a small town
near Liverpool, and lies on the Man-
chester Ship Canal, I t  will be possible to
store approximately 12,000 tons of petrol
at this depot, and as full- sized tank ships
can reach the Port along the Ship Canal,
the store will provide a very line distribu-
ting centre for companies marketing petrol
in the North of England.

♦ ♦ * *
New Tin Smelting Works Opened

An interesting recent event was the
opening of the Penpal] Tin Smelting Com-
pany's new works at Bootle, near Liver-
pool. The works are 4 J acres in area
and are able to deal with from 1,000 to
1,200 tons of ore in a month. A small
quantity of the ore smelted is obtained
from Bolivia but the greater part comes
from sources within the British Empire.
The storage sheds are capable of con-
taining 3,000 tons of ore and the most
up-to-date and efficient machinery is
provided throughout the works. The
machinery includes a Stag Ball Mill, two
Knight automatic motor-driven sampling
machines, and a Knight packet splitter.
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A New Type of Gear Box
Perhaps the most remarkable thing

about the modern motor car is that the
gear box invented by Panhard more
than 30 years ago is still used, in spite of
its obvious deficiencies* The inventor
himself was convinced that his gear box
was only a makeshift, as it is not sound
engineering practice to intermesh two
gear wheels while
both are rotating
at high speed. No
really satisfactory
substitute was
forthcoming, how-
ever, and much
time and thought
have therefore
been spent on im-
proving it. As a
result, very few
cars have been
fitted with a gear
box of any other
type.

Recently the
efforts to produce
a gear box of
simpler type have
been renewed.
The Armstrong
Siddeley Motors
Ltd, have con-
ducted secret ex-
periments to this
end and after five
years' work have
evolved one in
which the gear
wheels are con-
centric and always
in mesh* In addi-
tion, the pressure
between the teeth
is less than in the
older type, as the
nu mber of teeth
in engagement is
increased. The
gears are therefore
much less noisy.

To drivers the
most interesting
feature of the de-
vice is the control.
As the gear wheels
are always in mesh, no long lever is re-
quired to slide them about. Instead, the
usual clutch pedal is replaced by a special
one and a short selector lever is mounted
in a dial above the steering wheel. The
dial carries marks to show where the
lever should be placed to be in neutral
or to select any gear. The movement of
the lever does not bring the gear into
operation and to do this it is necessary
to press the control pedal to its greatest
extent and release it.

A very short time only is required
to move the selector lever and to make
the necessary movements with the pedal.
Changes of gear may thus be made with
startling rapidity in dead silence, as
many as 15 changes being possible in
10 seconds.

The new gear box has passed the ex-
perimental stage and is to be used on
several Armstrong Siddeley models. One
car fitted with it has already covered
more than 50,000 miles without any
adj u st ment being req u ired. Itseemsthere-
fore, that driving will be freed from one
of its greatest terrors. I t  will no longer
be necessary to acquire the difficult art

Railway Bridge over Saskatchewan River
The Canadian Pacific Railway Company

are expected shortly to undertake the
erection of a large steel bridge over the
Saskatchewan River at a point north
of Nipawin on the Tisdale subdivision.

The proposed bridge will be 1,840 ft*
in length, with an approximate height of
150 ft., while there will be 15 spans, the

four at the centre
of the structure
being each 280 ft.
in length. The
bridge will be a
double-deck st  rue-
tu re, with pro-
vision on the lower
deck for a 16 ft.
highway.

More than half
of the Province of
Saskatchewan lies
to the north of
the Saskatchewan
River. Rail trans-
portation is at pre-
sent limited to the
lines of the Cana-
d i an  Na t iona l
Railways north
and west of Prince
Albert in the
westerly half of
t he  Prov ince ,
where agricultural
development has
been the keynote
in the expansion
of railroad facili-
ties. The Flin
Finn railway, on
which construction
is rapidly proceed-
ing, will also bring
rail transportation
to the Flin Flon
mining area on
the boundary be-
tween Man ito ba
and Saskatchewan.

The projected
bridge would bring
the Canadian Paci-
fic Railway into
the northern hin-
terland at a point

approximately 75 miles east of Prince
Albert and halfway to the eastern boundary
of the Province. It  would tap agricultural
lands along the Whitefox River as an
immediate abjective, and beyond are the
vast possibilities in mineral development
of the north-eastern or pre-Cambrian area
of the Province.

* * * *
Modernisation in Baghdad

The Iraq Chamber of Deputies have
passed a Bill that grants a 50- year con-
cession to a British syndicate to provide
Baghdad with electric light and a tramway
service. Baghdad lies on the River
Tigris and was once the capital of the
ancient Saracen Empire, I t  was founded
in A.D. 762, and from A.D. 786-809
Harou n-al-Rasch id ruled over the city.
It was captured by the Moguls in 1258,
but after changing hands once or twice it
remained in the possession of Turkey
until lost by them in the Great War.
It is now the capital of the independent
Kingdom of Iraq, and has a population of
about 1 20,000, but the city has not changed
a great deal since the time of Ha ran n.
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D Photo] [A era films Ltd, U1 The Tay Bridge, a lattice girder structure of 85 spans, is 3,593 yards in length and has
the distinction of being the longest railway bridge in the world. It  was built to replace the
ill-fated structure that collapsed on 28th December, 1879, after an existence of barely a year*

The designer of the bridge had not made sufficient allowance for wind pressure, and S
in a terrific gale, during which it was estimated that the pressure was at times as great
as 40 lb. on the square foot, the bridge collapsed while a train was passing over it. The
train was hurled to destruction into the water below and over 80 lives were lost.
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of timing the engagement of gear wheels,
and gear changing promises to be as
easy and mechanical as steering or braking.* * * *

Brazilian Motor Bus Service
The first Brazilian long-distance motor

bus service to be run regularly was recently
inaugurated between Rio de Janeiro and
Sao Paulo. The distance between the

two places is 300 miles and the bus takes
14 hours to complete the journey, passing
through the greatest coffee- producing area
in the world on its way. This crop has.made
Sao Paulo the third city in South America*

* * * *
Tunnel Under the Detroit River

According to an announcement by
the Detroit and Canada Tunnel Company,
the construction of the first section of the
international tunnel under the Detroit
River is now in progress. Four sections
will be put in place this year and the entire
work is scheduled for completion in 1930.
The structure is stated to be the first
under-water vehicular tunnel to connect
two nations. The cost, with terminals,
is estimated at over /5,000,000

Another big highway project connecting
the Cities of Windsor and Detroit is the
Ambassador Bridge. The expenditure in-
volved in the construction of these two
engineering works is approximately
/9,800,000, and they are welcomed as an
expression of faith in the continuance of
good will between Canada and the United
States*
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VII —THE ORIGIN AND DEVELOPMENT OF THE FIRE ENGINE
to which the quantity of water that  could be handled
in a given time was very small. In spite of its inefficiency
the leather squirt remained the most effective fire-
fighting appliance until somewhere about 200 B.C.
when a Roman citizen named Ctesibius, invented

an engine incorporating a hand-
operated pump, which had
much greater possibilities.

An ancient description of
this invention tells us that
the cylinders and valves of
the pump were made of brass
while unshorn sheepskin was
utilised as packing for the
pistons. Between the cylinders
was a basin or chamber having
" a cover like an inflated funnel
. . . .  which is adjoined and
fastened to the basin by a
collar rivetted through, and
on the top of it, a pipe called
the tuba is affixed perpendicu-
larly." The cylinders were
fitted with pipes that led to
an intermediate chamber. ” At
the upper holes of the pipes
within the basin,” continues
the description, “ are made
valves, hinged with very exact
joints, which, stopping the holes,
prevent the efflux of the water
that would be pressed into
the basin by air . . . the buckets
(cylinders) have valves placed
below the lowrer mouths of
the pipes and fixed over holes
that are in their bottoms.”

The cylinder pistons were
worked up and down by means
of levers from above, each

downward stroke ” pressing the air therein contained
with the water through the mouths of the pipes into
the basin, from whence rising to the cover the air presses
it  upwards through the pipes.” This engine required
two men to operate it.

Outbreaks of fire were very frequent in ancient
Rome, especially in the poor and densely populated
parts of the city where most of the houses were of wood.
The streets were so narrow that, with the poor apparatus
then available, it was almost impossible to prevent a
conflagration at one side of a street from bridging the

FROM the very earliest times the phenomenon
of fire must have been familiar to man. He
saw, for example, the terrible destruction caused

when lightning struck a tree and set the forest ablaze,
and for a long period this sight must have filled him
with unreasoning terror. By
degrees familiarity would lessen
man's fears and he would arrive
at the stage a t  which, although
still regarding fire with respect
and awe, he could watch it
without panic and could there-
fore begin to form his own
conclusions as to its nature.
Then came the time when,
probably by accident, man dis-
covered that he could bring
fire into being by his own efforts.
When or how this discovery
was made, whether in one
place or in many, we shall
never know.

The knowledge that  he could
produce fire at will must have
given primitive man a new
feeling of power and we can
imagine him carrying out all
kinds of experiments with the
eagerness of a child with a new
toy. It would not be long,
however, before he found that
it  was dangerous to let his
fire get out of hand—in other
words he made the discovery
that fire is a good servant but ,
a bad master. From that time
along with the steady develop-
ment of quicker and more
reliable means of producing
fire there would be attempts to
devise methods of dealing with a fire that had passed
the bounds of safety and had become a menace to
property and even life.

The first fire-fighting appliance for domestic use
appears to have been a sort of squirt consisting of a
leather bag attached to a long metal pipe. The bag
was filled with water and then by applying pressure
to its sides the water was forced through the pipe in
the form of a jet. The distance to which this jet could
be thrown varied with the extent of pressure upon the
bag, but in any case it  was strictly limited, in addition

Fire-fighting apparatus in use in the time of King James I.
For this and other photographs illustrating this article we

are indebted to Merryweather & Sons Ltd., London
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roadway and igniting the property immediately opposite.
The small l t sanctuary " fires that were kept burning
day and night in every home added further to the
risk of serious outbreaks.

The Romans seem to  have been pioneers in the matter
of fire-fighting equipment, for we are told that their
firemen were equipped with hammers, mattocks, and
l eng ths  of
leather hose for
use with the
engine. They
also had scaling
ladders and pil-
1 o w s on  t o
which people
trapped by the
fire could leap.
The  firemen
who were not
otherwise en-
gaged  were
provided with
light vases with
which they re-
layed supplies
of water to feed
the engine.

During the reign of Augustus serious outbreaks
of fires became so prevalent in Rome that many of
the wealthy inhabitants engaged watchmen to guard
their mansions at night, while to allay public fears
the Emperor established a " fire watch " to protect
the city. One of the worst of the many great fires
in Rome occurred in 44 B.C. and gutted the famous
law temple known as the
“ Basilica Jul ia / '  a mag-
nificent structure designed
by Julius Caesar and com-
pleted byAugustus. Another
terrible fire broke out in
64 A.D. and raged for
three days, completely des-
troying a huge portion of
the city.

During the period in
which the historian Pliny
was Governor of Bithynia,
in the first century A.D.,
he was commanded by the
Emperor Trajan " to  pro-
vide such machines as are
of service in extinguishing
fires, enjoining the owners
of houses to assist in pre-
venting the mischief from
spreading and, if it should
be necessary, to call in the aid of the populace." In
one of his letters to the Emperor, Pliny reported that
the town of Nicomedia (in Bithynia) had been almost
destroyed by fire “ owing to the violence of the wind,
and partly to the indolence of the people, who, it appears,
stood fixed and idle spectators of this terrible calamity.
The truth is,” he added, “ the city was not furnished
with either engines, buckets, or any single instrument
proper to extinguish fires, which 1 have now, however,
ordered to be provided."

Hand squirts were introduced into England during
the 16th century. These squirts were about 2 f t .  in

length and made of brass, and resembled the hand
syringe used nowadays by gardeners. There were two
handles at opposite sides and situated midway along
the squirt, while a third handle, projecting from the
base, operated a piston inside the vessel. The aperture
in the nozzle for the emission of the water was | in. in
diameter. Three men were necessary to operate one

of these squirts,
two of whom
held it  by the
side handles.
As soon as the
nozzle of the
squirt w*as im-
mersed in the
leather bucket
or other recep-
tacle contain-
ing water, the
third man drew
out the handle
attached to the
p i s ton  rod .
When the squirt
had sucked up
its  full capacity
of water, the

two men lifted it  up and directed the nozzle toward
the burning property. The third man then drove
home the piston, causing the water to be expelled
with considerable velocity.

A book entitled *' /1 Treatise on Art and Nature,"
published in 1634 or 1635 by a writer named John
Batt, mentioned “ divers squirt and petty engins to be

drawn upon wheeles from
place to place for to quench
tier among buildings, the
use of which hath been
found very commodious and
profitable in cities and great
townes." From this refer-
ence it  is evident that, in
addition to the popular
three-handed squirt, some
type of hand pumping en-
gine was then in use, but
Batt does not give any
details of the machine.
From 1650 onward hand-
operated fire engines were
produced by various in-
ventors but most of them
were of very crude design
and construction, their only
point of superiority over
the hand squirt being their

ability to project water to a greater distance. The
lack of reliable hose made it necessary to draw the
engine so close to a burning building that  frequently
the engine itself caught fire and was destroyed. One
can well imagine that the two men assigned to work
one of these engines had a hot task and one that  was
likely to become extremely dangerous at any moment.
At the time of the Great Fire of London in 1666, the city
had several of these engines but they were almost all
burnt out at an early stage of the fire. The struggle
was thus left entirely to squirts and buckets which
were of no more avail than children’s toys against a

A crude Manual Fire Engine of about the year 1678. The method of operating the pump from
each end of the engine is clearly seen

A good example of the early hand-pump fire engines
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conflagration of such fearful intensity.
The Great Fire of London began in Pudding Lane in a wooden

house said to have been occupied by the King's baker. Fanned
by a strong east wind the flames quickly spread to the adjoining
property and in a very short time the outbreak was quite out
of hand and rapidly assumed terrifying proportions. Throughout
that day the panic-stricken dwellers in houses in the  path of the
advancing flames were removing their belongings with frantic
haste, realising that their homes were doomed. The spectacle
was frightful enough during daylight but when darkness fell it
became appalling, the sky for miles around being of an angry
blood red hue. While the  main conflagration pursued its raging
course sparks and small fragments of blazing timber were carried
far and wide by the
strong wind with the
result that small out-
breaks of fire occurred
in all sorts of un-
expected places so  that
no one knew whether
his house would sur-
vive or not. The only
really useful seivice
performed by the  hand
squirts was in ex-
t i ngu i sh ing  t he se
minor conflagrations.

In the main line of
fire the heavily tim-
bered houses and shops
were eaten up by the
flames with almost in-
credible rapidity, and
throughout that  night
and the  following day
and night the un-
abated wind drove the
fire steadily forward.
Pepys, the  famous
diarist, in the course
of his graphic notes on
the fire tells us that
the advance of the
flames was so rapid
that in many instances people who had hurriedly transferred
their property to a quarter that seemed perfectly safe had to
make a second move within a few hours. The streets were packed
with homeless people carrying their belongings on their backs
or trundling them on hastily requisitioned handcarts. It  was
a scene of wild panic, men, women and children fighting their
way onward in a desperate effort to reach some place where they
would be safe from the  fire.

During the  second day almost every hour recorded the des-
truction of some important building in the city. St. Paul's
Church, the Guild Hall, the Royal Exchange and the Custom
House, were overtaken one by one and completely gutted. On
the third day the wind abated and the progress of the fire was
checked. On the following day it seemed to have burnt itself
out but in the evening flames burst forth once more at the Temple.
The authorities blew up with gunpowder the surrounding houses
in the  endeavour to prevent a further spread. In this they
were successful and the outbreak was subdued.

It  now became possible to take stock of the fearful havoc that
had been wrought. During its three days’ supremacy the Great
Fire covered an area .of 436 acres, extending from the Tower to
Temple Church, and from the  North East gate of the  city to
Holbom Bridge. Three of the city gates, four stone bridges and
several prisons were destroyed, while the buildings in 400 streets
and lanes were gutted. It  was estimated that 13,200 houses
were destroyed, while in addition to St. Paul's Church and the
other notable buildings already mentioned, 86 parish churches,
six chapels and numerous hospitals and public libraries were
burned out. It  is remarkable that only six persons were killed
in such a colossal disaster. The total loss of property was esti-
mated at the time to be £10,730,500.

This costly fire roused the Government to the need of estab-
lishing some reliable system of fire prevention and Several Acts
relative to this were passed during 1666 and the following year.
One of the Acts of 1667 stipulated that " for preventing and
suppressing of fires for the future the  city of London shall be
divided into four districts and each thereof shall be provided with
800 leather buckets, 50 ladders of different sizes, from 12 to 42 ft.
in length, three brazen hand squirts to each parish, 24 bucket
sledges, and 40 shod shovels.’* Each company was ordered
to provide itself with " an  engine, 30 buckets, three ladders, six

bucket sledges, and two squirts, to be ready upon all occasions."
For effectually supplying the engines and squirts with water,
pumps were to be placed " in all the wells, and fireplugs in the
several main pipes belonging to the  New River and Thames water-
works." This may be said to have marked the beginning of
organised fire-fighting on a large scale.

The production of an efficient fire extinguishing machine occu-
pied the  attention of many inventors in various countries. One
of the greatest problems to be solved was that of producing a
really reliable flexible hose that would render it unnecessary
to draw a fire engine close up to the fire before it could be brought
into operation. The common form of hose in use up to the latter
part of the 17th century was made of canvas coated with paint

to render it water-
tight. This was fairly
satisfactory for a short
time but it quickly
became so leaky as to
be practically useless.
In 1672 two Dutch-
men named Van der
Heide, who were in-
spectors of fire ex-
tinguishing apparatus
a t  Amsterdam, solved
the problem by making
a hose of flexible
leather. This hose
was sewn together at
the seams and was
made in 50 ft. lengths
each fitted with brass
screws at the ends so
as  to enable any num-
ber of lengths to be
joined together quickly
and securely. This
hose was introduced for
the first time on a
manual fire engine con-
structed by the two
Dutchmen in the same
year and it was given a
thorough test at a fire

that occurred in Amsterdam in 1673. The result was so satis-
factory that the inventors were granted the exclusive manufactur-
ing rights for a period of 25 years.

Richard Newsham, a pearl button maker of London, obtained
a patent in 1721 for *' A new’ water engine for the  quenching and
extinguishing of fiers." The chief feature of this engine was
an arrangement of segments and chains for working the  pistons.
Four years later Newsham patented a second manual fire engine
and this was adopted by many towns in this country. The patent
Specification stated that the  engine required " a set of men to
work at the levers as usual and a second set who stood on the
engine above the levers, holding on to a handrail and stepping off
and on to the treadles or footpieces as each lever was raised or
depressed ; their weight, in addition to the  strength of the pumpers
at the levers, giving the engine great power." Newsham manu-
factured his engine in six different sizes, of which the fifth appears
to have been very popular. This size of engine was capable of
throwing 160 gallons of water per minute to a height of 165 ft.

Some quaint remarks upon the operation of these manual fire
engines were included in a book written in 1734 by a man named
Switzer. " Richard Newsham of Cloth Fair, London, engineer,
makes a most useful, substantial and convenient engine for quench-
ing fires, which carries continual streams with great force," writes
Switzer. " He hath applied several of them before His Majesty
and the  nobility at St. James' with so general an approbation
that the largest was at the  same time ordered for the use of that
royal palace. The largest engine will go through a passage about
three feet wide in complete working order, without taking off or
putting on anything, and may be worked with ten men in the
said passage. One man can quickly and with ease move the
largest size about in the compass it stands in, and is to be play’d
without rocking upon any uneven ground -with hands and feet,
or hands only, which cannot be paralleled by any other sort
whatsoever. There is conveniency for about 20 men to apply
their full strength and yet reserve both ends of the cistern clear
from encumbrance, that others at the same time may be pouring
in water which drains through large copper strainers."

When the  steam engine had reached the stage of practical
utility, inventors turned their attention to applying steam power
to the  operation of pumping engines. The first man to construct
a successful steam fire engine was a London engineer named John

A forerunner of the modern horse-drawn steam fire engine
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Braithwaite. In 1828 he  built an engine of 10 h.p. having two
horizontal cylinders and pumps of 7 in. and 6 J in. diameter re-
spectively, and of 16 in. stroke. Each steam piston and the
pump piston were attached to one rod while the waste steam from
the cylinders was led through the feed water tank by means of
two coiled pipes. By this arrangement the  feed water was raised
appreciably in temperature before it was pumped into the boiler.
The period required to raise sufficient steam to operate the pump
was about twenty
minutes from the time
the fire was first lit.
The engine weighed 24
cwt. .and was capable
of throwing approxi-
mately 40 tons of
water per hour to
a height of 90 ft.

The engine soon had
an opportunity of
demonstrating what it
could do. A fire oc-
curred at the  Argyll
Rooms during the
winter and the cold
was so severe that
the manual engines
that were rushed to
the scene quickly be-
came frozen up and
useless. The Braith-
waite engine, however,
pumped continuously
for five hours throw-
ing a steady stream
of water that reach-
ed well up to the
dome of the building.
Great service was
rendered also at a
fire at Barclay’s Brewery. This led to the engine being lent
to the Company for a month during which period it had the un-
accustomed task of pumping beer day and night !

Although the steam fire-engine immediately showed that
it was far more efficient than the manual engine the public did
not take to it by any means
kindly. Many skits were
made regarding Braithwaite’s
invention, which was referred
to in the  papers as a " steam
squirt " and as *’ Braithwaite’s
kitchen stove.” Four more
engines of this type were
constructed between 1829 and
1832, but they were so un-
popular with the general public
that no more steam fire en-
gines were built in this country
during the next twenty years.

An interesting manual en-
gine was constructed for the
London and Birmingham Rail-
way in 1842 by Mr. Merry-
weather the  founder of the
famous firm tha t  bears his
name. This engine was the
largest hand-pumping engine
that had been constructed in
this country up to  that  time.
The engine was mounted on
railway wheels so that it could
travel to  any point required
on the company's line. Spring
buffers a t  each end of the
engine were so arranged that
they could be dropped down
cut of the way of the levers
when the engine wa'S in opera-
tion. The engine had a capacity
of 450 gallons of water accommodated in a cistern 13 ft. in length,
and it carried two gun metal pumps each 9 in. in diameter by
10 in. stroke. A leather hose 400 ft. in length was carried on
a large reel mounted at the forepart of the engine. The engine
was worked by 42 men, and when a single 1 nozzle was used
it proved capable of throwing a steady stream of water to  a height
of more than 100 ft. Even greater heights were obtained by

the employment of a nozzle of slightly smaller diameter.
The steam fire engine was re-introduced into this country

by Shand Mason and Company. These engines had cylinders of
8 r z diameter by 6" stroke, and worked up a speed of more than
200 strokes per minute. In the course of a trial at Waterloo
Bridge one of them, fitted with a diameter nozzle, succeeded
in throwing a stream of water to a height of about 140 ft.

The first steam fire engine built by Merry weather & Son was
constructed in 1861
and was named the
" Deluge." It  was
fitted with a single
ho r i zon ta l  cylinder
9 in. in dia, by 15 in.
stroke, and had a
double acting horizon-
tal pump 16J in. in
dia. by 15 in. stroke
worked direct on the
piston rod of the en-
gine cylinder. This
arrangement obviated
the use of a fly wheel,
crank shaft, etc. The
engine was of 30 h.p_
and in actual practice,
when fitted with a
nozzle H in. in dia-
meter, threw a stream
of water over a chim-
ney 140 ft. in height.
The following year the
firm of Merry weather
built their second
steam fire engine and
gave it the  name of
the " Torrent.' 1

The superiority of
the steam fire engine

gradually became realised by the  public, and horse-drawn steam
pumping engines soon began to take the place of hand -drawn
manual engines. The first steam fire engines were quite small
and were drawn by a single horse, but it was not long before
engines of greater size and power with shaft accommodation

for two or three horses were
built for use in London and
other large towns. High speed
motor driven vehicles have
now replaced the horse-drawn
engines. These motor engines
do not present the thrilling
sight of one of the old engines,
dashing along at full speed,
drawn by three powerful horses,
but they are of much greater
efficiency and are also more
economical.

The development of the all-
important quality of speed in
fire engines has been accom-
panied by a corresponding in-
crease in pumping power. The
latest types of motor engines
are equipped with turbine pumps
capable of lifting water from a
depth of 16 ft. in as many
seconds, and of delivering it
through extensive lengths of
hose at the rate of 600 gallons
per minute at a pressure of
100 lb. per sq. in.

The duty of a fire brigade is
not only to extinguish fires but
also to rescue people who may
be trapped in burning buildings.
This part of the fire-fighter’s
task has become increasingly
difficult with the growth in the

height of buildings, and the urgent necessity of being able to
reach quickly the upper storeys has resulted in the develop-
ment of mechanically-operated fire escapes capable of rapid
extension to a height of 80 ft. or more.

Next month we shall describe the mechanism and equipment
of a large modem fire-fighting machine, such as is used in large
towns throughout the world.

An engine used by the London Metropolitan Fire Brigade in 1868

The entrance to an early Metropolitan Fire Station, with a small
horse-drawn engine in front
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thing was soaked with water, while quite a fair-sized
stream ran past us into the pump well. This stream
was a main drain through which flowed practically
all the water from that level.

We now commenced the walk through the number-
less passages. At first nothing but water and slime
was visible, and in places this was so deep that it  was

Down a Gold Mine
During the school holidays I had an opportunity of

visiting a gold mine in a district surrounding the old
gold town of Coromandel, on the Pacific Coast of the
North Island of New Zealand. The Chief Engineer
took us in hand and conducted us through the engine

n ecessa ry
to walk on
the rails.
P re sen t ly
we came
to a new
ree f  on
which
work had
only re-
cently been
c o m m en -
ced. The
me ta l -
bea r ing
quartz was
p l a in ly
seen, and
we were
told that,
with the aid
of a strong
light, the
gold itself
cou ld  be
d i s t i n -
guished by
the naked
eye. There
was also
plenty of
what the

miners call " new-chum gold,” that is, iron pyrites.
This substance is similar to gold in colour and lustre,
and was given its expressive name because it has often
deceived the eye of mining novices. On our way to
the new reef we passed a gang busily engaged in in-
stalling pipe lines for compressed air.

In many places the walls were covered with a red
slime, due to the presence of a compound of arsenic.
This slime colours the water in the drains and makes
them look like rivers of blood ! Quite frequently
hot springs are also struck, and in one corner of the
mine a beautiful silica terrace formation is to be seen.

There is so much water in the mine that a visitor is
fortunate if he gets through the levels without his
candle being extinguished by a drop of water from the
roof. One cannot get lost in any worked part of the
mine, as the way back to the shaft may easily be found
by following the drain water!

MAXWELL GAGE (Auckland, N.Z.).

r oom,
where the
p i thead
engine and
the big
pump are
s i  t u  a t ed .
T h e s e
machines ,
as well as
a sma l l
generating
plant for
l i gh t  i n g
the mine
with elec-
tricity, ob-
tain steam
f rom
a large
boiler of
the marine
type. The
pump ,
w h i c h
works on
the beam
principle, is
still going
strong after
50 years of
active ser-
vice, and is claimed by the engineers to be as efficient
as any electric pump. Emerging from the stuffy boiler
room, we made our way to the changing-sheds, from
which we issued forth a minute or two later clad in
the filthiest old miners' “togs.”

Arriving at the shaft, we squeezed into the little
cage in which the descent is made. I must admit
that I had a funny feeling in the stomach as the cage
increased speed I As the light from above grew fainter,
and finally melted into black, impenetrable darkness,
with water splashing from the pump shaft, I was over-
come by a sense of helplessness ; but I soon recovered
from this sensation after we had climbed out a t  the
400 f t .  level.

When the guide had succeeded in lighting a very
obstinate piece of candle, we found ourselves in a more
or less square chamber, the walls and roof of which
were composed of solid rock. Passages branched off
in all directions, each one with its tram track. Every-

□□□□□□□QnnnnnnnnQnnnnnnnnunannanDnnnnannnnonnonnnnnnnnDnnnnnnnnan

An interesting photograph sent in by H. Robinson, of Portsmouth, showing the propellers of a
giant liner in the large floating dock at Southampton g
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The Sugar Loaf—Rio de  Janeiro How Hack-Saw Blades are Made
When a traveller inquires if there is anything to see

in Rio— the customary contraction for Rio de Janeiro—
the Brazilians’ list of attractions invariably commences
with the " Sugar Loaf.” The trip to this mountain
is really well worth while, for from the summit one of
the most beautiful panor-
amas in the whole world
may be seen. From its
position at the end of one
of the peninsulas that form
the narrow entrance to the
harbour, the Sugar Loaf
completely dominates its
surroundings.

There is some doubt as
to who first reached the
top of the Sugar Loaf t for
its sides rise sharply out of
the sea and there is no
vegetation to give any help
to climbers. I t  is said that
the honour belongs to an
English sailor who used
iron spikes driven one at
a time into the hard rock,
and who proudly planted
the English flag when he
reached his goal. I am inclined to believe this, for
the spikes are still to be seen implanted, in the rock.

Anyone may now ascend the peak by making use
of the aerial railway that  reaches to its crest. The
passenger steps into a car that is suspended from cables,
and is carried from sea level to a height of 400 metres
in two stages. The first stage ends on a lower hill,
where there is a restaurant with other attractions.
After walking the whole length of this hill a station
is reached from which a second car starts on its up-
ward journey. This second ascent is 800 metres in
length and when the terminus is reached the mag-
nificent panorama opens out around. On one side
is the blue Atlantic Ocean,
and on the other is the
great bay surrounded by
ranges of high mountains.
The view is unique, and at
night a perfect horseshoe of
light is visible round the
shores of the harbour.

In spite of its frail ap-
pearance when seen from
below, the railway is per-
fectly safe. In the event
of anything happening to
the machinery, an auto-
matic apparatus brings into
action a powerful brake that
enables the car to enter a
station at greatly reduced speed. The cables are
secured at both ends in huge steel buckets filled with
granite and cement and they are able to support a
weight of 150 tons each, whereas the cars weigh only
five tons when fully loaded.

The aerial journey to the summit of the Sugar Loaf
is as popular with the residents of Rio as it  is among
visitors to this picturesque city.

W. E.  ALDRIDGE (Rio de Janeiro).

The first step in the making of hack-saw blades con-
sists of melting-up steel of a suitable quality and
allowing it  to cool in long flat sheets measuring roughly
6 ft .  by 2 ft .  When the sheets are cooled they are
lifted in elevators to a room where cutting is carried

out. Here a man cuts off
the ends to ensure a smooth
edge being given to the
blades, and also cuts the
strips for the blades in
widths ranging from | in.
to perhaps 2 in. The strips
are then placed in metal
trays having sides but no
ends. In these trays the
strips are packed tightly
together and passed beneath
the blade of a cutting
machine, which cuts one
row of teeth after another.

The blades thus formed
are twice the length re-
quired and have square
ends. They are then passed
one at a time beneath an
interesting machine that
cuts the blade in half and

makes the cut ends circular, stamps the name of the
firm twice on each half and also stamps holes in the
ends of the blades. The next step is to pass the blades
one after another into a machine that  waves the teeth
from side to side, which has the effect of making the
teeth cut better.

The blades now appear to be finished, but they would
be useless for cutting purposes because the steel is
soft. They are therefore gathered up from the bin
at the back of the waving machine, placed in metal
racks and passed into an oven capable of holding about
twenty racks at  a time. The blades quickly become
white hot, and when they have been in the oven

for five minutes they are
pulled out and plunged into
large oil tanks. This process
hardens the steel but it
does not complete the work,
because if the ends of the
blades were left hard they
would be so brittle that
they would break when
screwed into the frame.
Still another process is
necessary.

Just below an endless
band two very hot flames
are burning, one on each
side of the band. Each
blade is balanced on the

band and carried forward so that the ends pass over
the flames at a speed just sufficient to allow the metal
to become red hot. The blades then slide down a
chute into a bin where they .are allowed to cool
gradually. The result is the production of a blade
with a hard cutting portion but w’ith soft ends.

The final process consists of cleaning the blades by
placing them in revolving metal drums that  drive off
all oil. A. H .  SMITH (Sheffield).

The upper line trolley photographed from the lower mountain.
The safety lines are clearly shown

View of the whole Sugar Loaf group as seen from the inside of the
Bay of Guanabara
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Readers frequently write asking if we can recommend
books that are both of interest and of use. On  these
pages we review books that will specially appeal to readers
of the “ .V,.!/,” II> <k» actually supply these books,
which may be obtained cither through any bookseller or
direct from the publishers.—EDITOR.

“ Engines ”
By E.  N. DA C. ANDRADE (G, Bell & Sons. Ltd. 7/6)

This book, which is founded on a course
of six lectures, *' adapted to a juvenile
auditory ” (to use the old phrase), delivered
at the Royal Institution last Christmas,
will appeal to all readers of the
In his book Professor Andrade— who lias

it had ceased to exist.
Mr. Boulton had photographs taken

of all the locomotives, and some are
described in his records in considerable
detail. Strange to say, in other in-
stances the reverse is the case, and we
are left to conjecture both as to the
origin and the characteristics of many
engines. We find particulars of many
engines of weird and wonderful design,
with all kinds of boilers. A mere glance
at the illustrations shows us a great deal
of the past and depicts clearly the mar-

veil mis collection that passed,
being both a poet and a ,
scientist -— explains simply
and clearly ' '  how it works,”
the " it " being anything from
a 4,000 h.p. Diesel engine to
an ice-cream machine.

Linking up the workings of
all engines in one general
explanation, he clearly shows
how Diesels. 12-coupled loco-
motives and ice-machines all
equally obey the same set of
laws—the laws by which heat
is converted into energy. In
a locomotive the furnace is
outside and away from the
cylinders, but in an internal
combustion enginethe furnace
is placed inside the cylinders.
” A gun is really a one-stroke
internal combustion engine,"
says Professor Andrade,
" which throws away its
piston at each stroke.”

It is interesting to learn
that the Diesel engine, which
is one of the simplest and
most brilliant of all modern
was originated by a quiet doctor at a
university. As the professor expresses it :
" He was not an oil- rag-a nd -spanner
man, but a think- it-opt-and-mathematics

on its way to oblivion,
through Boulton's Siding.
Mr. Bennett writes as a
real lover of loco motive his-
tory, and with an intimate
knowledge of engines, in an
easy conversational style.
Writing of one of Boulton’s
"transformations," he says:
” A committee of Royal
Academicians might not have
unanimously approved of the
design of the tank, perhaps,
but it is understood to have
been improvised in a hurry.
It rather looks as if practical
Mr. I, X\ . Boulton had re-
morselessly confiscated the
domestic cistern in his anxiety
to till the order.”

The su bstance of th e volu me
appeared originally as a series
of articles in “ The Loco-
motive ” between November,
1920, and February, 1925,
During the publication of
these articles many new facts

light, and have now been incur-
into the present volume.

A low-pressure turbine rotor, with central steam admission. (From
“ Engines/* reviewed on this page)

history of steam locomotives. The greater
part of the old works is still in occupation
(by the National Gas Engine Company)
but so many extensions and additions
have been made that but little of the

inventions, came to
porated

The book is full of interest to the railwav
and appealing particularly,

of historical
enthusiast,
of course, to the student

man ; not a bank-it-a- bit-and-see-if-t hat- locomot ives.
helps man, but a physics-say-that-1-must-
do- th is man,” whose engine was a triumph
for theory.

The book contains chapters on the rules
that all engines must obey ; on steam ;
engines that work to-and-fro ; engines
that work round and round ; putting the
furnace in the cylinder ; and on how
heat engines are made to produce cold.
I t  is well illustrated with diagrams and
photographs.

Professor Andrade, both in his lectures
and in this book, has admirably succeeded
in carrying out the object of the Royal
Society. As expressed by Sir William
Pettv in 1674, when he said : It is
the ’profession of the Society to make
mysterious things plain, to  explode and
disuse all insignificant and puzzling words,
to improve and apply the small threads
of mathematics to vast uses.” Certainly,

the book accomplishes this purpose,
and in addition will be a mine of in-
formation for Meccano boys and Hornby
Train enthusiasts alike.

* * ♦ ♦
“ Chronicles of Boulton’s Siding ”

By A. ROS  LING BENNETT
(Locomotive Publishing Co. Ltd.  6/6)

This book (272 pages and 93 illustra-
tions) introduces readers to Boulton's
Siding at Ashton-under- Lyne, an in-
teresting centre of activity in the early

the unusual distinction of

original premises can be identified. The
proprietor of the Siding, Mr. I. Watt
Boulton, was the moving spirit of the
establishment and a very remarkable man,
who transformed and created many
locomotives during the rears 1859 to 1890.
The book describes these engines, and
history is relieved by many quaint facts
and anecdotes, showing the tremendous
changes that have taken place in railway
operation during the past generation.

In the period dealt with, Boulton's
Siding was a by- word with railwaymen
who all knew and spoke about it. If
anyone referred, however casual lv, to
locomotive history, they would say " Ah 1
you should go to Ashton and have a
peep at Boulton's Siding. It is crammed
with historic interest and you'll see
things there that are unparalleled.”
The Siding was so famous, indeed, that
it was spoken of familiarly years after

♦ * * *
“ Yarns from a Windjammer ”

By MANxtN CRANE (Heath Granton. 7/6)
We are rather apt to look upon the sailor

as  being a man apart, and we forget that the
sea claims the lives of 60 seamen every day
of the year in order that we may have
supplies of the necessities of life. Not only
does tiie author, well known for his writings
on marine matters, vividly sketch the daily
life of the sailor and tell us of the troubles
and dangers that he encounters, but he also
makes us see that the ship itself is a creature
of moods—a coquette or a vampire at will.

All those who like tales of the sea
will find an irresistible desire to pause
over some of these well-toId tales—to
live again with the fine sailor men and
to join in their roaring shanties when
homeward bound.
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** Policing the Top of the World ” clue as to why she had been abandoned.
By H. P. LEE (John Lane, The Bodley Head Ltd. R.'fi)

Shortly after the War the  Canadian
Government decided to enforce its juris-
diction over the vast area of land lying
to the  north of the Arctic Circle, and
naturally it handed over that duty to
the force that  had already carried out
such magnificent work in the North-West
Territories—the Mounted Police. Mr,
H. P. Lee, then a private in the Mounted
Police, formed one of the tiny
detachment that sailed north
from Quebec in July, 1922, and
in this book he describes for u s
the two thrilling years spent
in Ellesmere Land, within 400
miles of the North Pole.

Most of us have read many
books on Arctic exploration and
have been thrilled by the mag-
nificent courage and endurance
of the men who fought their
way onward towards the  Pole.
Mr. Lee's book is just as thrilling
but in an utterly different manner.
He describes in detail what one
might term the domestic life of
this lonely police detachment
during their two years' exile,
and in doing so he places before
us a picture of life in the Arctic
such as probably no other writer
has surpassed, the word pictures
drawn by the author are so clear-
cut and sharp in outline that
the interest never fails, whether
the theme be the  hunting of seals,
walrus and bears ; the  terrible
hardshipsoflongjoumeys through
raging blizzards, or the  utter desolation
of the  long Arctic winter.

Mr. Lee and his companions certainly
were not favoured with good luck. The
hut that was their home was burned
out completely, with the result that they
lost most of their belongings, and practically
everything in the way of comfort
that they possessed. As if this
were not sufficient, they shortly
afterwards had a very narrow
escape from death by gas poison-
ing. Mr. Lee describes these
occurrences in a quiet, matter-
of-fact manner that  is impressive
in its very simplicity, and he
gives us a wonderful insight into
the  mentality of the men who
met these misfortunes quietly
and calmly, and even succeeded
in extracting a spice of humour
from the most desperate episodes.

It  is not easy for us to enter
into the life and viewpoint of
the Eskimo, but certainly no one
can read this book without feeling
that in some indescribable manner
he has drawn a little nearer to
these strange people. The daily
life of the Eskimo family that

From time to time various solutions to the
problem have appeared, compiled, it has
been claimed, from some survivor's or eye-
witness's narrative. As Mr. Lockhart shows
in the  present book, all such solutions are
falacious, however, and the  mystery has
remained to puzzle and to fascinate,
losing none of its attraction with the
passage of years.

In this book the facts taken from official
and authoritative documents are
given in full, and the various
explanations that have been
put forward from time to time
are examined and reviewed in
their turn. Finally Mr. Lockhart
from information obtained from
unquestionable sources, sets out
what seems undoubtedly to be
the  genuine solution of this, the
greatest of
sea.

It  would
the  answer
the book is one that is well worth
reading—especially by anyone
who has a desire to become a
detective !

all mysteries of the

unfair to disclose
the problem but

be
to

♦ * * *
“A Bo ak of Nonsense ”
(J. M. Dent & Sons Ltd. 2/-)

This book takes, as its founda-
tion, the  wonderful nonsense
rhymes and sketches of Edward
Lear, which have delighted both
old and young for three genera-
tions. Many of our old favourites
are included, as for instance :

“ There was an  Old Man who said, “ How—
Shall 1 flee from this horrible Cow ?
1 will sit on this stile,
And continue to smile,
Which may soften the heart of that Cow ! ”

These are followed by several of the
famous verses, none of which seem to lose

any of their freshness and charm
with the passage of years—■" A
Frog He Would A-Wooing Go,"
for example. There is a fairy tale
(“ King Nut-Cracker "), for chil-
dren told in verse, being a free
translation from the German,
a nd Nonsensc Rh  y mes  from Lewis
Car roll's " Alice in Wonderland."
We are made to laugh again over
such jolly nonsense a s ;  “How
doth the little crocodile improve
his shining tail/' and “ Will you
walk a little faster, said a whiting
to a snail/* There are two
or three short stories in prose,
and a collection of Nonsense
Rhymes from “ Mother Goose's
Melody " and other great works.

This handy little book (238
pages) will afford many an
hour of enjoyment to its lucky
possessor.

The Royal Canadian Mounted Police detachment at Craig Harbour,
Ellesmere Land, outside their quarters. (From " Policing the Top of

the World," reviewed on this page)
our memories.

The secret of the success of Mr. Loe's
narrative most probably lies, not in his
literary ability—although this is con-
siderable— but in the boyish enthusiasm
with which he writes. He carries one
along with him, and one cannot help

The Royal Canadian Mounted Police Post at Craig Harbour, Ellesmere
Land, after being newly painted by the men (see above)

accompanied the police detach-
ment is placed before us in detail, and
as the book proceeds we feel that we are
becoming personally acquainted with
Kakto and his wife Oo-Lar- Loo and their
children. Perhaps the  most impressive
chapter in the  story is that which tells
of the death of Bunny, Kakto's five-year-
old daughter, and of the baby Kownoon,
and how they were laid to rest in their
little grave in the frozen north to the
accompaniment of the wild wailing of
Oo- Lar- Loo.

A particularly interesting incident is
the meeting with Etukashuk, the  Eskimo

who accompanied the notorious Dr, Cook
on his alleged journey to the Pole. Mr.
Lee places quite a new aspect upon this
remarkable impostor. He asserts con-
fidently that Cook's journey was a really
remarkable exploit, and that if the ex-
plorer had been content to tell the truth
about it be would have held a high place
among modem Arctic travellers. Un-
fortunately Cook did not do so, and
his disastrous exposure is still fresh in

feeling something of the wild excitement
of the little party when the relief ship
is sighted and the two long years of
exile are over.

* * * +
A Great Sea Mystery ”

By J ,  S, LocKHART (Phillip Allen. 6/-)
This book deals with the great mystery

of the “ Marie Celeste," details of which
were given in the  "N .M"  for March 1927.
Much has been written about this famous
ship, which was fou nd derelict in mid-ocean
without a soul on board and without any

Interesting New Books
HT hope to deal with the undermentioned booka bi

an early issue.
” THE WIRELESS MANUAL "

by Capt. Jack Frost (Pitman), 5/-
“ REMARKABLE MACHINERY "

by Ellison Hawks (Harrap), 7 /6
“ SHELL LIFE ”

by Edward Step (Warne), 7/6
“ BOOK OF POLAR EXPLORATION "

by E.  L. Elias (Hatrap), 7/6
“ RECREATION SERIES .  JU-J ITSU AND

Jt’EJO,” “RVGBV FOOTBALL,” “BOXING,”  “AS-
SOCIATION FOOTBALL,” “HOCKEY,”  “STAMP
CaLLECTiSG ” (Fredk, Warne), 6d. each.
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Niagara Falls Committing Suicide! E
How They May Be Restored To Their Former Glory
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A fine aerial view of Niagara Falls, The difference between the almost straight crest of the American Fall and the curve of the Horseshoe
Fall beyond it, and the lack of water on the shelf on the Canadian side of Goat Island, are clearly shown

THE first definitely authenticated visit of a European
to the Niagara Falls was made about 250 years
ago. The Falls had been

Cartier and Champlain, the
famous Frenchmen who founded
the French Colony in Canada, but
so far as is known Father
Hennepin, a Jesuit missionary,
was the first of the colonists to
describe the wonderful scene as
an eye witness. When travelling
in the vicinity he heard the
" Thunder of Waters,” as the
Indians called it, while still many
miles distant, and on reaching
the Falls he was so astounded
at their magnificence that he
described the waterfalls of Europe
as sorry patterns in comparison.

Hennepin speaks of two great
falls divided by an island. These
were, of course, the now well-
known American and Canadian
Falls, the former, 1,060 ft .  in
width and 162 ft .  in height, being
separated by Goat Island from
the Canadian Falls, which are

mentioned earlier by

almost three times as wide and only 7 ft.  less in height.
Goat Island itself presents a frontage of 1,300 ft .

But a sketch made by the discoverer shows three
falls, the additional one being
beyond the Canadian Fall and
separated from i t  by a large rock.
The third fall and the rock were
mentioned by another early travel-
ler, who was informed that they
had disappeared a few years before
his visit. Since then other large
masses of rock have fallen at
various times, culminating in 1850
in the break away of a shelf on
the Canadian side known as Table
Rock. The fall of these large
masses naturally attracted at-
tention, and further interest has
been aroused in the subject since
the establishment of large power
stations has had the result of
diminishing the flow of water.
As a spectacle the Falls appear
to have suffered considerably from
this diminution, and fears have
been expressed that in time their
grandeur and impressiveness would

Ctwr/wy] [** The Engineer ’*
How the Horseshoe Fall has receded since 1764
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descending water and the face of the underlying shale
they serve to protect the shale from erosion. No such
protecting mass of debris exists on the Canadian side,
and the shale there is fully exposed to  the eroding action
of the falling water. I t  is evident, therefore, that the

brink is only
receding where
the underlying
shale is being
eroded and the
great ledge is
being deprived
of its support.

The amount
of recession of
the brink of the
Canadian Fall
has been very
serious indeed.
I t  has been
truly said that
the Mississippi
River down
which j our
neyed in 1682
the  F rench
explorer La
Sa l l e  — the
first white man
to make this
voyage—is no
longe r  i n

existence, as the present course of the river through
the great alluvial plains is in many cases several miles
distant from the channel that La Salle’s canoes followed.
Similarly i t  may be said that the Canadian Fall dis-
covered by Father Hennepin has been replaced by
a fall nearly LOCO ft .  nearer Lake Erie.

Various authorities have fixed the average rate of
recession due to
the erosion of the
underlying shale
at 4.2 ft., 5 f t .
and even as
much as 7 ft. per
annum. The
highest of these
estimates is
p robab ly  too
pessimistic, but
the rate has
certainly been
sufficiently rapid
to  arouse fears
that  the Fall
was in a sense
commi t t i ng
suicide. From
a spectacular
point of view it
has certainly
suffered severely.
Some 200 years

be destroyed by the abstraction of water, in conj unction
with the recession of the brink from natural causes.

The Falls owe their existence to the presence of a
ledge of hard limestone resting on a bed of soft shale
that extends beyond it.  The overflow from Lake Erie
forming the
River Niagara
has cut deep
chasms and
gorges in the
shale, but has
been unable to
make any im-
pression upon
the limestone,
with the result
that its waters
now leap down
from a ledge of
limestone into
the  go rges
beyond, 5

But as the
water falls i t
undermines the
so f t  sha l e
supporting the
l edge  ove r
which i t  leaps,
and as this
suppor t  i s
removed large
masses of the ledge are broken off by their own weight.
Thus the brink of the Falls moves slowly backward,
and this backward movement has been in progress
for thousands of years, f t  has been suggested, in
fact, that  the retreat has brought the Falls to their
present position from the end of the gorge at Lewiston,
seven miles nearer the shore of Lake Ontario, and their
age has been
estimated at
32,000 years by
comparing J- the
present rate of
retreat with the
distance thus
traversed.

Tha t  t he
undermining ’ of
the hard lime-
stone is the
co r r ec t  e x -
planation of the
retreat is proved
by the fact that
the crest of the
American Fall
has retreated
m u ch  more
slowly than that
of the Canadian
Fall since the
two were dis-

Niagara Falls from the Canadian side. This photograph shows how the rush of water is largely
concentrated in the notch of the Horseshoe Fall

A miniature Niagara 1 This view of the scale model referred to in the article illustrates a
possible method of restoring the full effect of the Horseshoe Fall by placing artificial islands

above the crest ago the wall of
water extended from Goat Island to the Canadian
Shore in a beautifully regular curve that was the origin
of the name Horseshoe Fall. Since then erosion has
been most rapid in the centre of the curve, where two

covered, and is
now practically stationary. At the foot of the American
Fall is a large pile of limestone rocks that  have fallen
from the shelf. These are too large to be carried
away by the flood, and as they intervene between the
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deep channels in the river converge, with the result
that a jagged and unsightly notch has been cut in the
curved outline.

The retreat of the central portions of the ledge has
made matters worse in two directions. The currents
have become concentrated in the notch and have
hastened the process of erosion there, while at the
same time the shelves at the sides have been drained
of water. Their further erosion has thus been almost
entirely pre-
vented, and so
they remain,
unsightly walls
of rock project-
ing far in ad-
vance of the
main Fall, and
down which
only a few thin
s t r eams  of
water trickle.

Other causes
have assisted
in promoting
the decay of
the Falls, and

• of these the ab-
s t r ac t i on  of
water for power
purposes is per-
haps the most
important. Of
the 200,000 cu.
ft. of water
that flow from
Lake  Er i e
every second,
no less than

appreciated and the whole subject has been thoroughly
examined by representatives of the Canadian and the
United States Governments, in the hope of discovering
means whereby the Falls may be preserved. The
conclusions that have followed from the examination
are happily reassuring. Since 1906 the annual rate of
recession at the centre part of the Horseshoe Fall has
been only 2.3 ft., and the direction has been up a deep
channel on the Canadian side and not in the notch

i t s e l f ,  whe re
erosion has been
practically non-
existent. I t
seems that the
effect of the
cutting back
that took place
in the notch
has been to
separate the
two currents
that formerly
united on its
brink. Thus the
area of erosion
has been spread
out, an effect
that is expected
to  con t inue .
The toe of the
Horseshoe is
growing broader
and, as the
Fall moves up-
stream, will
continue to do
so for many
hundreds  of

The American and Horseshoe Falls at Niagara, showing the rapids and the famous steamer
“ Maid of the Mist *’

years. Changes in appearance will thus take place slowly.
According to present indications the curve of the

Horseshoe Fall will be well defined and regular for
most of the remaining part of the present century,
but it will be much narrower and deeper than the
curve that  gave the Fall its name many years ago.

In the meantime the problem of the shelves at the
sides of the Fall still remains. The reduction in the
volume of water has left the shelf at Goat Island and
a part of the flank near the Canadian side practically
bare, thus diminishing considerably the width of the
Fall. Formerly sufficient water flowed over these two
shelves to make one harmonious picture, whereas
to-day the chief mass of falling water is in the centre
and the sides present a distinctly meagre appearance.
Consideration of this part of the problem was perhaps
the most interesting feature of the work of the experts
appointed by the two Governments,

In  order to  test the various suggestions for refurnishing
the two shelves with water, a large scale “ working
model " of the Niagara River and Falls was constructed
in a field on the American side by one of the power
companies closely concerned. The vertical scale is
exaggerated in comparison with the horizontal one,
but in other respects the model is a faithful reproduction
of the present conditions of the two Falls. Matters
are arranged so that submerged weirs and artificial
islands may be placed in the streams in order -to study
their effect on the flow of water and on the actual appear-
ance of the Falls themselves.

56,000 cu. it.  are taken to the penstocks of the power
houses and never reach the Falls. This has not only
assisted in spoiling the Canadian Fall, but also has
thinned out the American Fall considerably. The
maximum quantity of water that may be removed for
power purposes without injury to the Falls, as a spectacle,
was reported by commissions specially appointed to
examine the question to be 64,000 cu. ft. per second,
but practical experience over many years has shown
conclusively that this amount is far too great unless
steps are taken to remedy the effect of the diversion.

The shortage of water is also partly due to  operations
at Chicago, at the southern end of Lake Michigan,
nearly 1,000 miles farther up  the Great Lake system.
Very large quantities of water have been diverted from
Lake Michigan into the River Chicago to wash away
sewage, and as that  river discharges into the Mississippi
Basin, water that should flow over Niagara Falls is
finding its way into the Gulf of Mexico 1,000 miles to
the south. In addition water is being taken from the
Great Lakes for several canals, while in recent years the
general level of water in them has been very low for
reasons at present uncertain.

Thus a two-fold cause appears to have been at work
for years, marring the beauty of the Horseshoe Fall
in particular, Unequal erosion has cut a deep notch
in the brink of the Fall, and the concentration of the
flow of water in the notch, aided by the diminution
in the supply, has speeded up the process.

The serious nature of the problem is now fully
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When the quantity of water flowing over the model
represents an actual flow over the Falls of 100,000 cu. ft.
per second, the American Fall appears thin and the
crest of the Horseshoe Fall is almost bare for a con-
siderable distance from Goat Island. If now two
weirs are built out into the water, one from the Canadian
shore and the
other from
Goat Island,
the quantity
of water flow-
ing down the
channel to  the
American Fall
is increased
and the bare
spot of the
H o r se shoe
Fall is filled
up.

Similar ex-
pe r imen t s
have  been
made with
a r t i f i c i a l
islands in the
place of weirs.
In the channel
leading to the
American Fall
a r e  t h r ee
islands, and it
has been suggested that this Fall is maintaining its
form practically unchanged because the presence of
the islands results in the water being spread out evenly
over the whole surface of the crest. Experiments
on the model have led to the design of a chain of islands
that bring about the same effect on the Horseshoe
Fall as the
weirs already £ - -~~
referred to. LAKE ONTARIO ouEENSTow c?  .7 — - ■

Careful con- -r '
sideration has
been given to the results of the experiments made with
the model, but it  is not expected that such works as
the construction of large artificial islands will be carried
out on the Falls themselves. The model has shown
quite clearly that remedial works are possible, but
conditions in the turbulent waters of the Rapids above
the Falls are too complicated and uncertain for com-
plete reproduction in the model, and therefore the
success of an experiment in the latter is not a sufficient
guarantee that similar results will be obtained on the
larger scale when the remedial work is carried out.

Steps are to be taken, however, that  will improve
the appearance of the Falls immensely. The most
serious defect at present is the lack of water on the
Goat Island shelf. To deal with this problem sub-
merged weirs are to be constructed to deflect water
from the heavy current nearer the centre of the stream,
the passage of the water being made easier by ex-
cavation of the river bed in certain places. I t  is ex-
pected that a minimum of 4,0()() cu. ft. of water per
second will flow over the shelf when this work is com-
pleted, and that this quantity will be sufficient to
fill once more the extensive gap at this end of the
Horseshoe Fall.

On the Canadian side of the Falls similar operations

are planned. Exposed boulders and shoals are to
be removed, and submerged weirs to be built diagonally
in such positions that they will distribute sufficient
water to continue the crest line of the Fall right up
to the shore, and re-establish also the Rapids above
it. A third submerged weir is to be built higher up

s t r eam in
order to  divert
more water
to the stream
on the Ameri-
can side of
Goat Island.
As already re-
in a r k e d ,
the removal
of 56,000 cu.
ft .  of water
per second
has thinned
the American
Fall consider-
ably, and it
is hoped by
this measure
to compensate
for the water
w i thd rawn
and to restore
to the Fall its
original ap-
pearance.

The question of the level of water in the Great Lakes
cannot be solved so easily as there are many factors
to be taken into consideration that cannot be con-
trolled by any human means. Negotiations may
limit the amount of water used for sewage or canal
purposes, but it  is impossible to control the rainfall

in the St. Law-
rence drainage
a rea .  Th i s
reached its low-
est point in the

winter of 1925-26, and the flow of water from Lake
Erie down the Niagara River in consequence fell to
its lowest known level in February 1926. Since then
the level has risen, and it  seems likely that it  will be
many years before this low level will be reached again.

The works that have been planned will not prevent
erosion completely, but there is good reason for con-
fidence that  the retreat of the Falls will not proceed con-
tinuously and rapidly until Lake Erie is reached ! I t  has
already been pointed out that the danger to the Falls arises
from the undercutting effect of the water on the supporting
shale. Where this action is now taking place the bed of
hard Niagara limestone is 80 ft. in thickness, and a layer of
shale 60 ft. in depth is exposed to erosion. The bed of
limestone increases in thickness in an up-stream direction,
however, and near the upper rapids it has been proved to
be no less than 130 ft. in thickness. As the brink of the
Falls recedes, therefore, the importance of the undercutting
action will decrease and further recession will thus take
place more slowly.

The cost of the works that are to be carried out has been
put at £350,000. There is no sound basis on which to
make estimates, however, and the engineers concerned
simply state that the works will have to be carried on until
the required effect has been obtained.

This illustration (from the Editor’s book '‘Water in Nature ” by permission of the publishers, T. C. & E. C. Jack Ltd.)
shows a model of the Falls and the figure below shows, diagramatically, how the Falls have receded. The diagram below illus-
trates a section of the rocks at Niagara. A, the lowest strata, is sandstone, over which lies B, shale. Above this again is C,
beds of hard limestone that become thicker as they approach Lake Erie.

The illustration above clearly indicates how the Falls have receded and formed a gorge through the flat plateau of rocks,
which at one time extended unbroken to as far as Queenstown, half way to Lake Ontario.

LAKE ERIEFALLS
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Binding the “M.M.”
In response to many requests, we have

arranged for binding cases for back
numbers' of the Magazine to be supplied
by Messrs. O. H. Bateman and Co., 23,
Hanover Street, Liverpool, These cases
supplied in two sizes (I) for six copies,
price 3 /6  and (2) for twelve copies, price 5/3
post free in each case. The binding cases
are supplied in what is'known as " Quarter
Basil, full cloth **—that is to say three-
quarters of the sides are dark crimson cloth
and the back and a quarter of the sides
are dark crimson leather as shown below.
The case is tastefully embossed in gold
with the name " Meccano Magazine/1 and
on the back is the name and volume number.

In this column the Editor raplies to letters front 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 trill help the Editor if they will write
neatly in ink and on one side of the paper only.

L. Blake- (Geelong, Australia).—Your suggestion
for a general knowledge section in the Magazine is
quite good and we may introduce something of this
kind at a later stage. The difficulty is mainly one
of space, and there is also the further point that
many readers seem to prefer to have their questions
answered by letter, as is the case at present.

Mr. N. R. P. Daniels (Bath).—•" My reason for
sending for a specimen copy was to see if it was suitable
to take for my son, but now 1 think 1 shall take it for
myself, and just let the son look a t  it  over my shoulder?’
At first we thought this was a clear case for the
N.S.P.C.C., but afterwards we came to the conclusion
that you were trying to pull our leg 1 We expect the
matter will end in a compromise and that you and
your son will read the "Af.Af.” together.

R. H. Gordon (Cambridge).— You are very wise to
have your Magazines bound but we think that i t  would
be a pity to remove the covers before doing so as the
general appearance would then be much less attractive.

S. W.  Lemm (S.E. 15).—” First of aU 1 must thank
you for your very nice letter. I can well understand
now why a million boys claim you as their friend, if
you answer all letters as you have answered mine.
May your army of friends increase 100 per cent.I ”
We hope your wish will come true and we are not in
the least scared at  the prospect.

K. Stuart (Sheffield).— Your letter rathcr took our
breath away, but we recovered quickly. We hasten
to assure you, in reply to your anxious query, that
editors are not made of reinforced concrete and that,
provided they are not aggravated too much, they
neither growl nor bite ! Send another of your cheery
letters very soon.

Mr. G. Ludlam (Heckmondwike).—We hope to con-
tinue to deserve your good opinion. We greatly
appreciate your comment : ” I t  is fine to know that
such a Magazine exists to promote good fellowship’
between boys all the worldjover, uniting each and all
in a bond of friendship.”

F. Day (Barrow -in- Furness).— You were very
fortunate to be able to look over the Australian
liner before she left the shipyard. We quite agree
that the construction of a big liner is one of the finest
of all examples of the engineer’s skill and we hope to
have a series of articles on ship-building in the near
future.

W. S. Tuckett (Melbourne).— You will be interested
to know that Mr. Allen is preparing an article on
one of your Australian expresses. The photograph
of the Pacific locomotive you sent is very interesting
and we may be able to reproduce it before long.

G. Watson (Birmingham), — Your suggestion that
the "M.Af.” could be published more frequently
if we employed a few more Editors startled us con-
siderably ! We are afraid, G.W., you do not realise
that to collect three or four Editors under one roof
would be nearly as bad as confining three or four
strange tigers in one cage ! S- "'

H. Standen (Huntingdon).—“ I have started work
a t  the local auctioneer’s office as a clerk and 1 think
it  much more fun than going to school.” We are
glad to hear this, Henry. Almost all work is fun
if tackled in the proper spirit—it is only the half-
hearted grumbler who finds work a drudgery. We
will do our best to carry out your suggestion to increase
the distance between the covers of the ‘'■W.Af.” !

W. Burnet (Luton).—” My father, or 4 Pop ’ as I
usually call him, a t  first declared that Meccano was
only a toy, but when I constructed a drill that bored
a hole in his hand he became quite enthusiastic ” 1
We are glad that you have convinced him, but we
would suggest that in future you adopt a less strenuous
type of propaganda !

H. Michel (London, E.8).—There should not be-
any difficulty in our finding you a friend who will
correspond in Esperanto. We agree that Esperanto
is well worth learning, but most boys seem to find
their school studies quite sufficient without taking
on another language. You will hear from us as soon
as we can fix you up.

P. Adams (Weston-super-Mare).—” I have a blank
I cartridge shot pistol ; it’s awfully nice and it makes

the maids jump ” ! We have no doubt that you are-
having a real good time with the pistol, P.A., but we
hope you will not fire it off when the maids are carrying
some of your mother's best china, otherwise someone
else may’ do a Little jumping! We shall be interested
to hear if you have succeeded in building your fire
engine.

WRITE FOR
THIS

FREE BOOKLET
and learn all about the
EELEX gnomes of effici-
ency and how by using
EELEX TREBLE-
DUTY TERMINALS
you can make these
accessories the centre of
industry in your set.

This interesting little
booklet also gives you full
particulars of other Eelex
accessories that will save
you pounds. Every con-
structor should write for
a copy — a postcard will
bring it to-morrow.

Binding Six or  Twelve Copies
These binding cases are supplied so

that readers may have their Magazines
bound locally, but where desired, the
firm mentioned above will bind Meccano
Magazines at a charge of 6/6 for six issues
or 8/6 for twelve issues, including the
cost of the binding and also return carriage.
The covers of the Magazines may be
included or omitted as required, but in
the absence of any instructions to the
contrary they will be included.

Whilst the binding of the twelve Maga-
zines is quite satisfactory, they form a
rather bulky volume and for that reason
arrangements have been made to bind
six months' Magazines where so desired,
as explained above. Back numbers for
any volume can be bound and the case will
be embossed with the volume number.

Readers desiring to have their Magazines
bound need only make a strong parcel of
them, include a note of their name and
address together with the necessary remit-
tance, and send the parcel direct to Messrs.
O. H. Bateman and Co,, 23, Hanover
Street, Liverpool, carriage paid.

MULTIPLE
CONNECTOR

Wanted Back Numbers
Since the announcement that arrangements had

been made whereby back numbers of the Magazine
could be bound up for permanent preservation, our
stock of back numbers of several issues has been
completely ex halisted. Orders are still coming to
hand, and in many cases we have had to disappoint
readers who desired certain issues to complete their
volumes for binding. The issues particularly re-
quired at  the moment are :—January to March and
September, 1924 : January to April, August to October
and December, 1925 ; April and May, 1926 ; January
to March, 1927. Those readers who have copies to
sell are asked to get into touch with the Editor
stating the particular issues that they have for
sale, and the price a t  which they are willing to sell
(including postage). All copies should be in clean
condition and complete with coloured covers.

The Editor wishes to make i t  clear that no copies
should be sent to him until he asks for them.

takes the place of 8 switches, and when
disconnected automatically switches off
Aerial, Earth, LT, HT, GB, etc. AU parts
standard and interchangeable, and can be
put to other uses afterwards. 4 each.
(Coloured flex IJd. a yard), 8-way cords 3/6.

J. J. EASTICK & SONS
EELEX HOUSE,

118, Bunhill Row, Chiswell St., London, E.C.l
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adding to the petrol a proportion of such
a liquid as lead tetra-ethyl, the chief
constituent of the now familiar Ethyl
petrol.

Another interesting method that is very
simple in principle has been suggested by
a Swedish engineer, who has invented an
engine in which the explosive mixture is
cooled to keep its temperature below self-
ignition point. The inventor makes use
of a special additional cylinder alongside

the engine cylinder for this purpose
and cools the mixture by expansion,
just as the working fluid of a re-

frigerating plant is cooled.
In the extra cylinder is a piston of

the same length of stroke as the
working piston . This piston is moved
by the crankshaft, but the crank pin
is so placed that it is at the top of
its stroke when the normal piston is
at the bottom, and vice versa.

During the compression stroke of
the engine, the auxiliary piston moves
downward and draws air into the
cylinder in which it works. In the
two following strokes this air is first
compressed and then expanded. The
first process increases the temperature,
which is prevented from rising too
high by the cooling water that cir-
culates round the cylinder head.
The expansion that follows causes
a very considerable cooling, in which
it is said that the temperature of the
gas actually falls below the freezing
point of water.

The subsequent up-stroke coincides
with the inlet stroke of the engine.
The two cylinders are in connection
through the inlet valve, and the cold
air therefore is pumped into the
explosion chamber along with the

mixture, the temperature of which is so
much reduced that it may be more strongly
compressed than in ordinary engines.
Compression ratios as high as 8 to 1 have
been attained by this method, with a
corresponding increase in power compared
with ordinary engines, in which the ratio
is 5 or 6 to 1.

If air is employed as the cooling medium,
attention must be paid to the composition
of the mixture used, in order to prevent
the cold air from diluting it too much for
efficient working. Alternatively, the
cooling operations may' be carried out
with the explosive mixture instead of air.

There is a tendency’ to use higher pres-
sures also in steam engines, both stationary
and locomotive. The engines of the future
will probably7 have small boilers that supply*
steam at enormous pressures, and their
power will be so great in proportion to
their weight that it will even be possible to
use them in aeroplanes.

Automatic Tyre Inflator
A distinctly novel pump for keeping a

tyre inflated to its correct pressure is now
being manufactured in America. It is
operated by the rotation of the wheel
itself and as it is quite automatic in action,
car-owners using the device are relieved
of much of the troublesome attention to
tyres that is usually necessary.

On the spindle of the wheel a hardened i
cam is mounted in a convenient
position below the hub plate. At-
tached to the wheel is a tiny air pump,
the piston rod of which follows the
cam as the wheel rotates, the com-
pression stroke being thus completed
when the end of the piston rod
reaches the peak of the cam. The
action is similar to that by which
the cams on the cam shaft raise
and lower the valves of the engine,
the only difference being that the
cam that operates the air pump is
stationary. The lower end of the
piston rod is fitted with a roller that
follows the cam without friction and
a spring is used to bring the piston
back in preparation for the next
compression stroke.

So long as a wheel fitted with this
pump revolves, the pressure of the
air in the tyres is kept up even when
a slow leak or a small puncture is
causing continuous loss. As the
pump never stops working and would
eventually raise the pressure inside
the tyre too high, a second valve is
provided. This only opens when
the pressure inside the tyre reaches
its correct value, and thus surplus
air is discharged into the atmosphere.

♦ * * *
A Boat that is Screwed through the Water

Reference has recently been made in the
'‘Af.Af/’ to several inventions that have
aimed at increased speed for ships. Still
another idea is now being tried with the
same object, but this time an entirely
new principle is involved. Instead of
propellers of the ordinary type fixed at
the rear of the boat, two French mechanics
propose to use metallic screws along each
side. These are enlarged copies of the
ordinary screws that penetrate into a
piece of wood when turned by a screw-
driver, and the idea is that when rotated
they will grip the water and travel through
it in exactly the same manner. It will
be remembered that this principle has
been applied to snow travelling in the
successful snow motor described in the
“M.M.” for December last.

The inventors succeeded in making a
boat to their design but they were unable

This device automatically keeps a motor car tyre inflated
at the correct pressure

to give a demonstration on account of
lack of money to instal an engine. They
approached the French Ministry of Marine
in the hope of obtaining assistance but
met with a very cool reception, as the
officials immediately declared that the
idea was impracticable. Unwilling to
abandon their work, the inventors per-
suaded an acquaintance to give them a
worn-out motor car and they managed to
adapt the 40 h.p. engine from this to I

serve as the motive power of their boat.
A trial trip was then made but the boat

travelled only at a speed of 12 miles per
hour. The inventors attribute this dis-
appointing result to the age and inefficiency
of the motor which, instead of its normal
40 h.p., actually developed only 5 h.p.
With a really efficient and high-power
engine and a boat constructed on proper
lines they expect to reach a speed of 60
miles an hour without any difficulty.

* * * *
Engine with High Compression Ratio
During recent years there has been a

decided tendency to increase the com-
pression ratio of internal combustion
engines in order to obtain higher efficiency.
With ordinary petrol a limit is set to this
ratio by the fact that the heat developed
in compression raises the temperature so
high that the mixture is ignited before
the proper time. This can be avoided by
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The Story of the Motor Car
c

IX—How Mass Production Began

the  manner in which it was made, but it was far too useful to be
sneered at or disregarded, Henry Ford is, in fact, the genius
of the  motor car world. He made motoring for the million possible
by producing a car that was cheap and easily handled, and Fords
became almost as common as bicycles or sewing machines. Other
manufacturers began to make use of similar methods, and to-day
thousands of cars are being produced weekly in great factories
on both sides of the Atlantic.

The first and most important step in manufacturing cars on
mass production
lines is to settle
on the design.
Once production
has commenced
this cannot be
changed except at
very great ex-
pense, for the
least alteration
means providing
new tools and
jigs, and may even
require entirely
new machinery.

One of the
greatest marks
of Ford's genius
is that he designed
a car that did
not become out
of date until al-
most 20 years
later. As soon as
its designer be-
came convinced
that an entirely
new model was
necessary he began
to plan a car that
should incorporate
every possible
improvemen t .
The cost of the

change-over from production of the old model to the new ran
into millions of dollars. This did not worry Mr. Ford. The
new model is quite sound from an engineering point of view and
is expected to remain in production long enough to repay the
enormous sum spent in re-organising the factories.

I t  is interesting to note that the chief alteration is in the gear
box. When the original Ford car was designed, a satisfactory
gear box of the  ordinary kind was expensive, and a simpler type
in which the  gears were always in mesh was therefore used. Well-
hardened gear wheels are now more easily and cheaply made
and their design makes gear-changing less of an ordeal to drivers
than it  was 20 years ago. Thus the new model has sliding gears,
as used in other cars, because this represents the best modem
practice. Four-wheel brakes also are fitted for the same reason.

The design to be used must also be carefully considered from
the point of view of manufacture. If a car is to sell at  a low
figure the process of making it should be as simple as possible.
I t  is inevitably a very complicated product, however, and many
of i ts  parts undergo a very large number of operations before
they are ready for assembly in the chassis. Their number must
therefore be reduced as far as possible and their construction
simplified in order to keep down production costs.

When the design has been finally settled and the necessary
machines and tools have been prepared, the layout of the factory
must be carefully planned in order to enable work to be carried
on smoothly and quickly. A visit to the Manchester works of
the  Ford Motor Co. Ltd. shows how important this is. There
a complete car is built up on a chassis frame as it passes slowly
along between two lines of workmen. The machinery is so ar-
ranged that, as each part is finished, it is brought automatically

WE are so accustomed to seeing constant streams of motor cars
and lorries on the roads to-day that we find it difficult to
believe that they were expensive luxuries little more than

20 years ago. There are several reasons to account for the change.
One of these is that engines are now more powerful and reliable.
Another is that cars are so much simpler in construction that
owner-drivers are able to keep them in order and seldom need
the services of a trained motor mechanic.

Even with greater reliability and simplicity the growth of the
motor car would
have been much
slower if mass pro-
duction had not
been introduced.
This came from
America and the
idea behind it is
to reduce the cost
of cars by doing
away as far as
possible with the
making of com-
ponent parts by
hand labour, and
employing instead
machines specially
designed to turn
out individual
parts in enormous
numbers and with
perfect accuracy.

When the pro-
ject was first in-
troduced its spon-
sors believed that
the extra cost of
t he  mach ine ry
wou Id be more
than returned if
the output were
large enough, but
many manufac-
turers doubted
this. I t  is true that it cost money to set up  the plant required,
for instance for making cylinder blocks, and it is easy to see that
if only a few parts are made by means of it their individual cost
will be very great. If the number of cylinder blocks turned by
the same plant is very greatly increased, however, the  expense
of installation is divided among them and the cost of each is
greatly reduced. It  was soon found that this reasoning was
quite correct, and the low price of cars made by the method led
to a very large demand. This in turn led to a further reduction
in cost that increased the number of possible buyers.

The first American mass production cars were rough in ap-
pearance, as no money was spent on anything that was regarded
as  an unnecessary refinement. Their reception in other countries
was at first a little unfriendly, but a few practical trials soon
showed their capabilities. In 1908, for instance, three Cadillac
cars were taken to  pieces after being severly tried on the road,
and three new cars were then assembled from parts selected at
random. The rebuilt cars proved to be as good as those from
which they were made, and successfully completed high speed
trials on the  Brooklands track.

To-day mass production is always associated with the name
of Henry Ford. He  was the first to use the  method on a really
gigantic scale and to produce a useful car at a very low price.
His famous Model T Ford car first appeared in 1909, in which
year 10,000 cars were sold. This was regarded as an enormous
number, but three years later the annual sales reached 168,000
and in 1915 rose to more than half a million. The output con-
tinued to grow rapidly until in 1924 nearly two-and-a-quarter
million vehicles were actually sold.

Many funny stories have been told about the Ford and about

The lines of machines used in furnishing the cylinder block castings of Ford engines. The castings are pushed from one
machine to the next on the roller conveyor. For this and the other photographs illustrating this article we are indebted

to Henry Ford & Son Ltd.
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to its proper place in the assembly line. Thus the last operation
on the wheels is to put on the tyres and inflate them. They
are then passed directly to the workmen whose task is to fix them
on the chassis. Other parts are dealt with in a similar manner.
There is no delay, as they are brought to the fitters' hands when
they are required.

Conveyors play a very
great part in the organi-
sation of a mass pro-
du ction factory, where
they are used to pass
work from one machine
to the next. For parts
that are too heavy to
be moved in this manner,
overhead cranes of all
types and sizes are used.
These enable the work-
men to swing new parts
into position with a
minimum of effort. The
cranes at Manchester are

its final shape. The necessary internal thread is then cut on a
capstan lathe and the cap finished by electro-plating. The
machines required for these operations are arranged in line so
that the parts turned out on one may quickly be passed on to
the next. The slowest operation is the cutting of the thread.

The operations have been
made practically auto-
matic, however, and on
the lathe used 300 hub
caps are threaded in
one hour.

Similar arrangements
are made for work on
other parts. The radiator
is an interesting example
of the complex nature
of almost every part
that goes forward to
the assembly line. It is
made by passing 95 ver-
tical copper tubes through
holes in 97 horizontal

actuated by compressed
air, which is very largely
used for power purposes
throughout the Ford
factories.

brass fins. The process
of making it commences
with the feeding of copper
strip through a machine
that twists it into tubular

Incoming
enters each
at one end

shape and passes it
through a bath of molten
solder to make a sound

the delivery entl it is
inspected. If found satis-
factory it is then loaded
on a trolley to await
removal to the stores or _
trolleys are drawn by Ford chassis that have been cut down to
approximately half their length. This has been done in order
to make them small enough to turn in the narrow spaces between
the lines of machinery. Some of
them run on rails and are capable

A line of running-in stands at  the Ford Works. Electric motors are used to drive the engines at high speed

to the assembling department. The

of hauling as much as 10 tons.
The principle of using machinery

to the utmost extent is faithfully
followed in the Ford factories and
any new machine that will increase
output still further is introduced
immediately its value has been
proved. Thus the departments in
which the components are made
display a bewildering variety.
Huge presses stamp out wings and
frame- members from sheets of
metal of various thickness as easily
as if they were sheets of paper.
Many parts are drop-forged and the
thud-thud of the hammer as it
shapes them on the dies placed
u nd emeat h al most d eafens the v isitor.
Cast ing figures as largely in the
preliminary work as it does in build-
ing steam locomotives. The cy-
linder block of the engine is one
part made in this manner.

In other departments the rough
castings and pressings undergo
further treatment. The castings
are machined to size and the neces-
sary holes drilled. For the latter
operation very complex and remark -
able machines are used, one of which
drills no fewer than 42 holes in one
operation I It is used to bore all
the holes required in a cylinder
block, and a similar machine com-
pletes the work by reaming the
eight openings through which the
valve stems pass. Lathes of all

material
department
and passes

down the room in the
course of the necessary7

operations. When the
finished article arrives at

joint. A second machine
stamps out the fins.
Eighty of these are
produ eed every minute,
and the same operation
punches the holes for
the tubes to pass through
and others for air

tubes and strips are thencirculation. A sufficient number of
placed in two jigs and the tubes threaded through the holes. The
top and bottom tanks are then pulled on and soldered into position.

An interesting feature is that when the tubes are being made
they are covered with solder on the
outside. The result is that when
the radiator is complete the tubes
are found to have been soldered to
the fins by the heat to which it has
been subjected. Thus the coaling
fins are in good contact with the
tubes through which the hot water
circulates and the heat is quickly
conducted away to them.

The complete radiator is placed
in boiling water to detect any leaks
and is left there for 20 minutes.
The positions of any holes are shown
by the escape of air bubbles, and
the weak places are immediately
soldered up. This is not often
necessary, however. To complete the
test the internal air pressure is
increased to 12 lb. per sq. in., and
no radiator is regarded as satis-
factory unless it shows no sign of
leakage under these conditions.

When the various components
have been completed they are taken
to the assembly department, where
they are built into complete cars.
To visitors this is the most interesting
portion of the whole factory. I t
is very fascinating to watch a skeleton
framework growing into a complete
car that is finally driven off under
its own power. At each stage in its
progress down the assembly line a
chassis is surrounded by workmen,
who add parts or adjust others that
have already been placed roughly in
position. Although speed is import-
ant, there is no hurry and bustle.Reaming the eight valve-stem hales in a cylinder block casting

kinds are also in use for finishing and thread-cutting.
The work carried on is of surprising complexity. Even such

a small part as a hub cap undergoes four different operations.
It is first blanked out from sheet brass and then pressed into

The time required for each operation has been carefully worked out
and the line of unfinished cars moves at a rate that allows the men
to perform their tasks thoroughly. Next month we hope to explain
this interesting work more fully.
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Have you placed your order ?

The announcement in the  October concerning the Meccano Book of Engineering has created exceptional interest
and the  demand for the book has been enormous. If you have not already placed your order do  so at  once, otherwise you may
be disappointed. Only a limited quantity of this new book will be printed.

The Meccano Book of Engineering will be packed with interesting matter describing the world's greatest engineering feats.
It will tell how the  advance of civilisation has depended mainly on the  engineer, who has built bridges, constructed harbours and
breakwaters, and reclaimed deserts in the face of overwhelming odds. I t  will also tell the story of the  famous Quebec Bridge
and other engineering inasterpieces, and will include a forecast dealing with that fascinating subject, Engineering of the Future.

The book will be ready by the 16th November and all orders on hand will be executed in strict rotation, as  soon after that
date  a s  possible.

A Feast of Interesting Reading
The following articles will be included in the Meccano Book of Engineering. Each one will thrill the  reader from start to  finish.

The Story of the Quebec Bridge. Digging by Machinery : The Dragline Excavator.
The Engineer and Civilisation. How the Engineer holds back the Sea.

Engineering of the Future.
In  addition, 16 pages will be devoted to a complete catalogue of Meccano Outfits, Accessory Parts, Motors, etc., most of

which will be illustrated in half-tone. A special feature of these pages will be the reproduction of a number of interesting new
models that can be made with each Meccano Outfit.

Orders from. Overseas
There is a special edition of the Meccano Book of Engineering for

Overseas, and copies have already been despatched to our agents to fill
orders received. The price Overseas is 6d. post free (Canada 10 cents or
12 cents post free). Readers in Australia, New Zealand, South Africa or
Canada who require copies should address their orders to our agencies as
detailed below.

Readers living in countries other than those mentioned should order
from Meccano Ltd., Binns Road, Liverpool, sending a remittance for 6d.
with their order.
AUSTRALIA.—E. G. Page & Co., 52, Clarence Street, Sydney. (P.O. Box

1832 K).
NEW ZEALAND.—Models Ltd., Kingston Street, Auckland. (P.O. Box 129).
SOUTH AFRICA.—Arthur E. Harris, 142, Market Street, Johannesburg.

(P.O. Box 1199).
CANADA-— Meccano Ltd., 45, Colbome Street, Toronto.

from your Meccano Dealer

How to Order the Book
Address your orders to Dept. 70, Meccano Limited,

Binns Road, Liverpool, and please write your name and
address clearly.

The price of the book is 3d. (post free), and a remittance
in stamps for this amount should be sent. There is no re-
duction if more than one copy i s  ordered. Orders will not
be acknowledged.

We hope to have the Meccano Book of Engineering ready
for delivery on or about the 16th November. All orders will
be carefully filed and as soon as the book is ready they will be
executed in the rotation received.

You can order the Book

meccanoindex.co.uk



THE MECCANO MAGAZINE 913

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

How Engineering will Develop!
A Peep into the Future
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supply of iron. A considerably less amount of the metal will be
required and in addition it will be protected by the concrete in
which it is embedded from the corroding effect of moist air.

Enormous developments are clearly indicated algo in regard to
transport, and these probably will be mainly in the direction of
increased speed. It  has been suggested that some form of moving
way will provide the means of travelling in the  future, and that
it will be possible to travel from London to Liverpool, for instance
by simply stepping on to a series of platforms moving between

t Ji e two
cities like
end le s s
belts. Those
p 1a t f o r ms
will move at
va ry ing
speed  s i n
order that
pas senge r s
may first
board the
slowest and
work up to
the fastest
by stages
that do not
involve any
sudden and
uncomfort -
able increase
in speed .
Presumably
these mov-
ing ways
would be
f u r n i s h  ed
with ade-
quate wait-
ing - rooms
and lounges
in order that
j ou rneys
may be imide
in comfort
a t  l e a s t

IT is always interesting to try to peep into the future and to
visualise the changes that will take place in the daily life
of the world. Such speculations are particularly fascinating

in regard to engineering, because it seems fairly clear that human
life is bound to become more and more dependent upon mechanical
appliances as the years go on. Countless operations that com-
paratively few years ago were carried out by hand are now entirely'
mechanical and there is little doubt that this process will continue.

It  is sheer waste of time to  try’ to forecast in detail the  engineering
d eve lop -
ments of the
future, but
we  may
p rof i t ab ly
consider cer-
tain broad
lines upon
which pro-
gress is like-
ly to be
made. For
instance, let
us take the
case of build-
ingmaterials.
At present
we are liv-
ing in the
age of iron,
but in many
re spec t s
iron is an
unsa t i s -
f ac to ry
metal. It  is
used on such
an enormous
scale in in-
dustry and
in construc-
t i v e en -
gineering be-
cause we do
not know a
more suit-

Perhaps Piccadilly will look like this in the year 2000, with lines of fast suburban electric trains taking the place of the motor
traffic of the present day

equal to that of the present-day Pullman coach. Methods of
this kind undoubtedly would prove very valuable, especially
within the restricted area of a large community or city.

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

Readers who are interested in these matters should make a point
of obtaining the ‘‘Meccano Book of Engineering,” which deals with
the  engineering of the  future in detail and with several illustrations.
In addition the book contains a fascinating account of how the
growth of the world’s civilisation has been made possible by the  en-
gineer. Another long section deals with the building of the Quebec
Bridge and describes how in the  face of two disasters engineers
persevered and ultimately succeeded in completing one of the most
marvellous engineering structures in the world. The methods em-
ployed in the carrying out  of the vast irrigation works proceeding in
India and elsewhere are described with special reference to the
stupendous amount of work accomplished by the dragline excava-
tor. Finally, a particularly interesting section shows how the
engineer holds back the sea and tells the story of the development
of harbours and breakwaters from the crudest beginnings up to
the magnificent structures of to-day.

able metal, but it has the great drawback of being easily corroded
and rusted. It  has been calculated that the annual loss from
rusting and corrosion amounts to no less than £500,000,000, and
yet the  only practical method that has been available until recently
for protecting iron from rusting has been the liberal use of paint.
The comparatively recent introduction of rustless steel may
possibly put an end to this waste and maintain the present position
of iron as the world's primary structural metal. Rustless steel is
really an alloy containing about 13 per cent, of chromium. I t  is
resistant to most forms of corrosion and is likely to find an in-
creasing number of industrial applications such as in hydraulic
pumps, and in dock, bridge and ship construction.

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

As far as reservoir and dam construction and, in a less degree,
bridge building are concerned, the use of reinforced concrete
makes standardisation comparatively easy. Ferro-concrete blocks
of standard sizes may be made without any difficulty wherever
they are required, or alternatively concrete may be poured directly
into its final position by making use of standard moulds. This
method has been introduced already in America, where it is
employed in the erection of the huge buildings for which that
country is famous. Another interesting and important feature
of concrete is that its introduction will help in conserving the
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Two Great Motor Passenger Liners
“Asturias ” and “Alcantara ”
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Courtesy] [Royal Mail  Steam Packet Co.
A broadside view of the ** Astur ias”  the largest motor liner afloat

THE remarkable development of the Diesel engine
that has taken place since the first of that  name
was introduced by Dr. Rudolph Diesel 32 years

ago is reflected in the rapidly increasing number of
motor ships afloat.

The original Diesel engine had certain defects that
delayed its application to marine propulsion, but it
was sufficiently practical under demonstration to give
definite promise of big things to come. I t  was quickly
realised that if the engine could be adapted to ship
propulsion it would effect a
substantial saving in many
directions. For one thing, a
considerable reduction in
engine space would be pos-
sible, with a corresponding
increase in cargo space. The
number of men required
to run the engines would
also be greatly reduced, as
stokers and coal trimmers
would not be required.

In  December 1910 the
first sea-going motor ship
equipped with engines
operating on the Diesel prin-
ciple was built in Holland.
This was the “ Vulcanus ”
of 1,180 tons gross, with a
Werkspoor four-cycle 650
I.H.P. Diesel engine. In the

following year a much more ambitious engineering event
was the completion of the East Asiatic Company’s
7,500 ton motor vessel <f Selandia ” at the Copenhagen
yard of the well-known firm of Burmeister and Wain.
The " Selandia ” is regarded as having set the fashion
for ocean-going motor ships, and was fitted with two
eight-cylinder four-cycle Burmeister and Wain marine
Diesel engines, giving a total of 2,500 I.H.P.

During the past few years the adoption of internal-
combustion engines for ship propulsion has increased

enormously, and at  the close
of 1926 the total tonnage
of motor ships under con-
struction was practically
equal to that of steamships
then building.

In the “M.M.” of October
1926 we described the
Swedish- American Lines’
twin-screw motor passenger
liner ” Gripshobn "of  17,716
tons gross, which is equipped
wfith two four-cycle double-
acting six-cylinder Bur-
meister and Wain marine
Diesel engines. The great
strides made in the de-
velopment of the Diesel
type of engine may be
gauged from the fact that
the two engines installed in

Courtesy] [K.&LS.P.Co.
A view of the boat deck of the “ Asturias ”
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countries. The first-class dining saloon on “ A ” deck
is 94 ft. in length and extends over the whole width of
the ship, the central portion, 60 ft. by 40 ft., rising

this liner, built in 1926, give a total of 16,300 I.H.P.
or 13,500 brake horse power.

These figures were exceeded in the same year, however,
in the new
motor passcn-
g e r l i ne r
“ As tur ia s , "
and more re-
cently in her
sister ship the
" 4 1can  la ra."
Both  t h es e
mighty vessels
were construct-
ed and engined
by Harland &
Wolff Ltd., Bel-
fast. As the
** 4 I u r i a s ’’
was the first of
the two to be
launched and
placed in com-
mission, we will
describe the
o u t  s t  an  d i  ng
features of this
particular ves-
sel. How sug-
gestive of speed
and power are
the long grace-
ful lines and
short funnels of
this liner may
be appreciated

The “ Asturias ” has an overall length of 655 ft. 8 in.
and is of 78 ft. beam,
while her depth is 45 ft.
Her gross tonnage
amounts to 22,071. as
against the “ Grips-
holm’s” 17,716 tons.
The stumpy buff funnels
that dominate the boat
deck are oval in section
and are 31 ft. in depth
and 22 ft. 6 in. in width.
Their tops are only
37 ft. above the boat
deck. From the keel to
the funnel top is about
112 ft. for the forward
funnel and 1 1 11 ft. for
the aft one.

The vessel is designed
to carry a total of 1 ,800
passengers and crew.
The passenger accom-
modation is particularly
luxurious. An original
scheme of decoration
has been carried out in
the first-class public
rooms, each being made
suggestive of typical
" period " styles of the
great mansions of many

through two
decks to a
height of 17 ft.
The decorative
treatment is in
the style of the
French Empire,
the furniture
being of dark
mahogany with
b ra s s  i n l ay .
Over 400 pas-
sengers can be
seated
saloon.

The
and
room,
in white and
hav ing  t a l l
Venetian win-
dows, follows
Robert Adam's
work at Hare-
wood, York-
shire, while the
smoking room
is in the Wil-
liam and Mary
period, with
ced  a rwood
panelling after

the rooms in Belton House, Lincolnshire. The mag-
nificent staircases, correctly placed for free movement of

the passengers to the
various parts of the
ship, give easy access
to all the important
rooms.

Among other interest-
ing features of the ship
are a magnificent swim-
ming pool, modelled in
the Pompeian style and
measuring 29 ft. by
11 ft. ; a children's
playroom, the walls of
which are decorated
with scenes from " Cin-
derella " and "Treasure
Island,” and which con-
tains everything to de-
light the hearts of
youngsters ; ' a dark
room for photographers
and a spacious gym-
nasium equipped with
electrically- driven exer-
cising machines. The
ship’s news bulletins,
etc. are produced by a
letterpress p r in t i ng
machine installed on
the vessel.

Eleven watertight

in this

reading
writing
painted

Courtesy ] [R.M.S.P.Co.First-Class Social Hall

from the illustration opposite.

Courtesy [R,MS.P,Co.
A view of the First-Class Lounge
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bulkheads divide the vessel into 12 compartments, and where
these are pierced watertight doors are fitted, these being elec-
trically controlled from the bridge. The latest type of electro-
hydraulic steering gear has been installed and the equipment
for warping the vessel in and out of docks, etc., includes one warp-
ing winch, a 136 h.p. windlass and two capstans.

Electricity may be said to reign supreme on the “J  Murzas. "
Seven electric lifts and hoists convey passengers, crew and goods
from deck to deck,
and the lighting and
heating are entirely
electrie. The elec-
trically driven cooking
plant is particularly
elaborate- In ad-
dition to five large
ranges in the different
galleys and two ovens
for the bakeries, it
includes grills, fish
friers, toasters, bacon-
cutting and mincing
machines innumerable
in addition to such
appliances as plate
washers, etc. Over
4,000 lamps are in
use on the ship.
Nearly 500 large elec-
tric heaters are dis-
tributed throughout
the accommodation,
each heater being
separately controlled
so that the tem-
perature can be regu-
lated as required.

The ship is provided
with one of the most

for the purification of lubricating oil and fuel oil. After the lubri-
cating oil has been employed in the engines, these machines separate
out any water or impurity and render the oil usable again.

Compressed air for fuel injection is provided from three-stage
air compressors, mounted in tandem at the forward end of each
engine and driven off an extension of the crankshaft. Manoeuv-
ring air at 25 atmospheres is stored in six steel reservoirs, the
latter being charged by three two-stage air compressors each

driven by a 180 b.h.p.
motor. A small
steam-driven com-
pressor has been in-
stalled for emergency
purposes.

Small platforms arc
provided at intervals
between the cylinders
of each engine to
facilitate inspection of
the valve gear, and
there is also a top
platform, common to
both engines, the space
between these being
bridged by a grating.
Plenty of room is
allowed for movement
in overhauling the
engines and removing
any of the valves.
Four 10-ton electric
cranes mounted on
overhead runways are
provided, one pair to
each engine for use
in removing the valves
or other parts of the
engines. Movement
of the cranes is con-

complete wireless
installations carried by
any vessel afloat. Ixi
addition, two of the lifeboats have been equipped with Marconi
wireless apparatus, power for the transmitters being obtained
from petrol -driven generators on board.

A special system of ventilation has been adopted and this is
carried out by some 50 large fans installed where necessary to

trolled from a station
at the centre of the
top platform.

There are two engine rooms, one housing the main engines
and the other the auxiliaries. The numerous cranes on deck
derive hydraulic power from pumps in the auxiliary engine room,
each driven by a 138 b.h.p. motor. For the compressors in con-
nection with the two refrigerating machines the requisite motors

Boat Deck, Port Side, of the M.V. ** Asturias **

provide an ample supply of
cool, clean air in addition
to over 450 smaller fans in
the state rooms and public
rooms for local ventilation.

The “Asturias ” is equip-
ped with two Harland-
Burmeister and Wain four-
cycle eight-cylinder double-
acting Diesel engines.
These engines each develop
a total of 20,500 I. H.P.
(15,000 brake h.p.) when
running at the normal speed
of 115 revolutions per
minute. A feature of the
installation is that the power
developed is transmitted to
two shafts, thus enabling
the usual twin screw ar-
rangement to be adhered
to. Each of the 16 cy-
linders is 33 in. diameter,
with a pist on stroke of 59 in.

The effect of the double-
acting cycle is to give the
crankshaft of each engine
eight impulses in every revolution, thus providing a very even
turning moment. This effect could only be obtained otherwise
by adopting the two-stroke cycle. An even turning moment
means, of course, less wear and increased life for many important
parts, such as crankshaft bearings, big ends and crosshead guides.
The engines have forced lubrication throughout and cooling
of the great cylinders and cylinder covers is effected by pumping
fresh water around them. The pistons are cooled with lubri-
cating oil, which in turn is cooled after circulating by being passed
through ingenious vertical sea-water-cooled oil -coolers, of which

are of 110 h.p. All the
engine room auxiliaries are
of the latest type and
driven by independent elec-
tric motors. I t  is not sur-
prising, therefore, to learn
that the total number of
motors exceeds 130 !

Power is supplied to the
comprehensive electrical
i nstal lati on of the '4A sturias
by four generators each
driven by a four-cylinder
Diesel engine running at
185 revs, per minute, and
supplying 1,600 k,w. i n
addition, there ia a 75 k.w.
emergency dynamo placed
above the margin line and
which can supply the
lighting and power for all
essential services if required.

The “Asturias; “ was
launched on 7th July, 1925.
and her official trials took
place outside Belfast Loch
on 6th February, 1926.

During a 48 hours' run progressive trials at increased speeds up
to 122 engine revolutions were made, and at this figure an output
considerably above 23,000 I.H.P. was registered. Fuel con-
sumption proved to be at approximately 70 tons per 24 hr. day,
at full working. The main and auxiliary engines functioned
perfectly and the results of the test were considered most satis-
factory. The trials provided an endurance test equivalent to a
voyage of about 1,400 miles, and when the engines were opened
up, at the conclusion of their ordeal, they were found to be in
excellent order. Similar gratifying results were obtained at the

View of the Aft Funnel

each engine has three. Six centrifugal separators are provided subsequent trials of the “ Alcantara/' and in (Con/mwrf on/uftf 887)
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Results of

| Meccano Model-Building Contests |
By Frank Hornby
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“May”  Competition, Home Sections
MANY interesting models were submitted in the Home Sections

of this Competition. The names of the prize-winners are
as follows :—

Section A (for competitors over 14 years of age).
FIRST PRIZE (cheque value £3-3s.) : E. W. Baker, Frinton-on-Sea, Essex. SECOND

PRIZE (cheque value £2-2s.) : C. Playford, Uxbridge, Middlesex. THIRD PRIZE
(cheque value £l-ls.) : P.
Banks, Dunstable.

Six PRIZES, each consisting
of Meccano Double Head-
phones : A. T. Locke,
Stratford-on-Avon ; Mal-
colm €, C. Melville, Coven-
try ; T. Mying, Aldridge :
K. Fairbairn, Ryton-on-
Tyne ; N. Batchelor.
Westcliff-on-Sea ; R. G.
Chappell, Manchester.

TWELVE PRIZES, each consist-
ing of Meccano Single Tele-
phone Receivers : A. Gur-
ney, Kirby Muxloe :
V. J .  Ruxton, Kirkcaldy ;
J .  Savage, Belfast; F.
Truslow, London, E.16:
W. G. Hammill, Glasgow :
J .  M. S. Risk, Glasgow ;
M. Badatns, Defiord, Nr.
Worcester; J .  C. Collins,
Doncaster; L. Lacey,
St. Leonards - on - Sea ;
Frank March, Ramsey,
I.O.M.;C. Jenkins, London.
S.W.6 ; B. Unne, Harro-
gate.

SPECIALLY COMMENDED
(Certificate of Merit and
S tanda rd  Mechanism
Manual) : T. Howes, Hull ;
R. J .  S. Barker, Bristol ; F. Heaslip, Bath ; E. Farndon, Rugby.

Section B (for competitors under 14 years of age).
FiRST PRUE (Meccano products to value £2-2s.) : R. Rawkins, London, W.7 :

SECOND PRIZE (Meccano products to value £l-ls.) : F. R. Higgs, Leicester-
THIRD PRIZE (Mecca no Double Headphones) ; H. Tappenden, Birmingham.

Six PRIZES, each consisting of Meccano Single Telephone Receivers : P. Jones*
London, N.19 : W. Baker, Swindon ; J .  W. Chcesbrough, Thorne ; F. L. Bottom-
ley, Huddersfield; G. H. Thorndike, Manchester; W. Banks, New Barnet.

TWELVE PRIZES (each consisting of Meccano Complete Instructions Manuals) :
D. Paterson, Liverpool ; E. A. Durose, Luton ; A. H. Norris, Newcastle-on-
Tyne ; D. A. Theedom, S. Farnborough : E. Whitmore, Rusthall, near Tunbridge
Wells ; W. Jeffries, Withington ; A. D. Gravely, Wellingborough ; K. T. Mercer,
Paignton ; J .  H. Downing, Bromhall, Cheshire ; T. Chatfield, West Worthing ;
S, D. Beaumont, Addlestone : C. C. Kenred-Smith, Stroud, Glos.

SPECIALLY COMMENDED (Certificates of Merit and Standard Mechanisms Manual) :
A. Garson, Edinburgh .
J .  D. Bolton, Chelten-
ham ; J .  Bruxner-
Ra ndall, Andoversford ,
Cheltenham.
Reade r s  w i l l

doubtless be attrac-
ted by the pleasing
and  r ea l i s t i c
appearance of the
American locomo-
tive built by E. W.
Baker and illus-
trated at the foot
of this page. The
model represents a
2-8-4 engine in use
on the Boston and
Albany Railways,
U.S.A. To compare
the model with the
original readers
should turn to page
282 of the April
“ whe re

this type of engine is fully described.
The actual locomotive is fitted with an auxiliary engine or

" booster ” with which the total tractive effort may be increased
temporarily when required. This assistance enables the engine
to set a very heavy train in motion without the aid of a secondary
locomotive, or to haul heavy loads up steep gradients. The

booster consists of
separate cylinders
incorporated in the
trailing bogie and
acting upon the  bogie
axles through reduc-
tion gearing.

An  i n t e r e s t i ng
feature of the model
is the electrically-
operated warning bell.
The bell itself, which
is represented by a J"
Co nt  rate Wheel, is
pulled backward and
forward by means of
a solenoid excited by
the  accumulator fitted
in the massive tender.
The model is driven
by a 4- volt Motor
hidden beneath the
boiler, the necessary
current being supplied
also by the accumu-
lator, so that the

model may move under its own power. I t  should afford a very
impressive sight when slowly travelling along the rails ! The
building of models of American locomotives is perhaps a more
difficult task than that of reproducing miniature engines of the
type commonly seen in the British Isles, and I think this clever
reproduction is therefore worthy of special praise.

Another fine model entered in Section A was the orrery built
by  C. Playford, and which secured Second Prize. “ M.M.” readers
will remember that a Meccano orrery has already been devised
in Meccano (see May, 1927, " M.M"  and the 1928 Meccano Book
of New Models), but Playford’s model is quite different from this.
He has attempted to devise an orrery that reproduces the relative
movements of the sun, earth and moon as accurately as possible,

and his main im-
provement was to
arrange the earth so
that instead of the
north pole always
pointing towards the
sun, as  in the earlier
model, this portion
of the planet con-
verges toward the
sun only during half
the period occupied
by the earth in
travelling round the
sun. The con-
stantly varying tilt
of the earth so ob-
tained clearly ex-
plains the pheno-
mena of thechanging
seasons. The com-
plete orrery forms
an interesting and
instructive model.

Belt Conveyor, by R. Rawkins. Note the merchandise passing along the conveyor at the top

A particularly fine example of model locomotive building by E. W. Baker. A 2-8-4 Booster-fitted Locomotive
of the Boston and Albany Railroad
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“Overseas” Section“April” Competition,
consisting of a number of magnetic-solonoid relays that cause the
current to the Motor to be switched off or on automatically when
the cage is opposite one of the platforms.

The most attractive features of the lift is naturally the electrical
mechanism, but I was particularly struck by the detail and careful
constructional work displayed in the building of the framework, etc.
This model certainly shows Wallace to be a Meccano engineer of
considerable merit, and I feel sure that many readers, having read
this short description of the model, 'will be anxious to gain fuller

particulars of it. I hope
therefore that it will be
possible to publish in the
near future full details that
will enable any Meccano
boy to construct the lift
for himself.

Enthusiastic readers of
the series of articles on
“ The Story’ of the Motor
Car ” will be interested in
the model of an old-fashion-
ed Pan hard and Levassor
car constructed by N. B.
Scott and illustrated on
this page. The car, which
has been modelled on an
illustration that appeared in
the February "ALM." in-
cludes a Clockwork Motor
mounted on the front of the
chassis, by means of which
the vehicle can be driven
forward. The chassis also
includes a two-speed gear-
box, the gear change being
effected by moving a 5 |"

Strip from side to  side (the Strip may be seen pivoted to the  side of
the chassis nearest the camera). Further realism is added to the
model by the inclusion of chain drive and " tiller " steering, both
these obsolete mechanisms being features of the original car.

An interesting comparison may be made by placing the photo-
graph of Scott's car alongside an illustration of the new Meccano
motor chassis. The Panhard and Levassor car on which the model
was based was built about 1894, whilst the motor chassis can be
said to be representative of the latest developments in motor en-
gineering. The contrast will be tremendous and will give the
reader some idea of the way in which the petrol-driven vehicle
has developed in the last thirty years.

Bert Hinkler’s historic flight from England to Australia will still
be fresh in the minds of many Meccano boys and the model of his

Avro -Av ian  l i gh t
aeroplane, constructed
by E. R.  Johnson, is
therefore specially in-
teresting. Its ' con-
structor, although only
nine years of age, has
succeeded in devising
a most realistic model
of the famous plane,
although 1 doubt
whether Mr. Hinkler
would be pleased at
being represented in
the model by means
of a 1" loose Pulley and
three 2A" Strips!

Amongst man v other
interesting models I
noticed a particularly
clever Merry-go-round
built by K. Muchlig.
I ts  builder has chris-
t ened  h i s  mode l
’ Hor se s ,  Hor se s ,
Horses," as a number

of small horses have been included on the rotating platform of
the model. WTien driven by an Electric Motor the model must
look very effective, although an improvement could be made by
substituting other objects such as revolving cars, gondolas, etc.,
in place of some of the horses, thus introducing still more variety
and movement.

This section of the April Contest was productive of some par-
ticularly fine models. The following is a list of the successful
entrants :—
FiRST PRIZE (Cheque value £3-36.) : W. Ryan, North Fitzroy, Melbourne, Australia.

SECOND PRIZE (cheque value £2-2s.) : R. Wallace, Durban, Natal, S. Africa.
THIRD PRIZE (cheque value £l-ls.) : N. B. Scott, Winnipeg, Manitoba, Canada,

Six PRIZES, each of Meccano IVoducts to value 10/6 : A. E.  Bull, Singleton,
New South Wales; Ian L. Taylor, Hawcra, New Zealand ; A, Thiele, Odense,
Denmark ; Lim Cheng Yan, Singapore ; K. Muchlig, Ann Arbor, U.S.A. ; E. R.
Johnson, Glen Iris, Melbourne, Australia,

TWELVE PRIZES, each consisting
of Meccano Products to the value
of 4 /6 :  Marcel Pauwels,
Antwerp ; G. Pocci, Rome,
Italy ; R. Jacob,Calcutta, India ;
G. T. Curmi, Valletta, Malta ;
M. Pierre, Strasbourg, A.I...
France ; J .  Mercier, Rouen,
S.I., France ; W. Bruce Carswell,
Invercargill, New Zealand ;
J .  and H. P. Haile, Tiger Kloof,
near Vryburg, S.  Africa ; D. A.
Espolet, Barcelona, Spain ; M.
Celda Balboa, Madrid, Spain ;
P. F .  Woodman, Tenerife, Canary
Islands ; J. G. Muller, Valletta,
Malta)

SPECIAL COMMENDATION (Certifi-
cate of Merit and Standard
Mechanisms Manual) : E. A.
Noe, Balcarce, Argentine ; J .
Sharpley, Hastings, New Zea-
land ; W. K. Bettesworth,
Camp’s Bay, S. Africa ; R.
Shepherd, Brakpan, Transvaal,
S. Africa ; P. N. Hastings,
Madrid, Spain.
The Meccano model-

builder may generally be
relied upon to possess that
very desirable quality of
perseverance that induces
him to work steadily on a
model until he is satisfied that it is as nearly perfect as he can
make it. I was nevertheless surprised to see what a tremendous
amount of time and patience had been expended in the construc-
tion of W. Ryan’s model workshop.

The model, which is one of the largest that has been brought to
my notice of late, is over 3 ft. square and its construction occupied
four months of the builder's time. The workshop is fitted with
every possible detail and is a remarkable example of clever design
and construction. In it are to be found nine machines, all of which
form in themselves quite large models. Some of these machines,
such as  a lathe and a vertical saw, have been based on models shown
in the Manuals of Instructions, but the others have been constructed
to Ryan’s own design.

The workshop is adequately lit by a number of small electric
lamps and all machin-
ery is run from over-
head shafting, the
shafting being driven
by a large electric
motor situated in the
upper portion of the
workshop. Also in-
cluded in the model is
an ingenious switch-
board whereby the
motors and lights are
con t ro l l ed .  Un  fo r -  .
tunately it is impos-
sible to illustrate the
complete model but it
will be understood that
it forms a very im-
pressive structure.

One of the most in-
genious entries in this
Section was the  ‘‘ Push
Button Lift ” that  car-
ried off the Second
Prize for R. Wallace.
The lift is controlled,
as its title implies, by means of a number of push buttons, the cage
being stopped and started at each floor merely by pressing one of
the buttons. The model is made considerably more realistic by the
addition of a device whereby the lift gates are automatically kept
closed until the cage comes to rest opposite one of the three floors.
I t  is operated entirely by electricity, the push button mechanism

A Link with the Past : N. B. Scott’s prize-winning model of an 1894 P. and L. car

A. T. Locke’s model is labelled *• Palais de Danse,** but we think Meccano boys will know it better as a ” Cake
Walk,’’ (From the ** May ” Competition)

meccanoindex.co.uk



THE MECCANO MAGAZINE 919

“June” Competition, Home Sections
THE principal prize-winners in the Home Sections of the

Model- building Competition that was announced in the
June, 1928, "M.M." are as follows:—

Section A (for competitors over 14 years of age]
FIRST PRUE (cheque value £3-3s.) : Ronald Art!ngstall, Stratford, Manchester*

SECOND PRIZE (cheque value £2-2s.) : A, M. Johnston, Dunstable, Beds. THIRD
PRIZE (cheque value
£l-ls,) : E. Whalley,
Blackburn.

Six PRUES, each consisting
of Meccano Double Head-
phones or Meccano Crystal
Receiving Sets : H.
Clements, Luton, Beds. ;
H. Masse, Crawley, Sussex;
A. L. Macon, Old Trafford,
Manchester ; C. Swann,
Manchester; R. Hannah,
Dorchester; B. E.  Crofts,
Bristol.

TWELVE PRUES,  each con-
sisting oi Meccano Single
Telephone Receivers : M,
Vaughan Jackson, Berk-
hamstead ; James Shap-
ley, Ex mouth ; A. T.
Field, London, N.4 ; D.
MacDougall, Kinlochleven,
Argyll ; L, Lacey, St.
L eo  na  r d  s-on-Sea ; H.
Hancock ,  P inne r ;
R. W. Rush, Accrington ;
L. E, Cobb, Westcliff-
on -Sea ;  K. Bradford,
Br i s to l ;  S.  Goodson,
Sherwood, Nottingham ;
F. W. G. F reeman ,
London ,  S.W.18; A.
Kitto, Fearnside.

SPECIALLY COMMENDED (Cer-
tificates of Merit and Standard Mechanisms Manual) Lyn Holman, Camborne,
Cornwall; G. K. Hooper, Wallasey; J .  E. Gibson, Horsforth, near Leeds;
B. Giebemainn, Hampton, Middlesex ; J .  C. Collings, Goldthorpe, Near Rother-
ham; J .  Stewardson, Barnard Castle, Co. Durham ; C. E. Wrayford, Teigngrace,

Section B (for competitors under 14 years of age)
FIRST PRIZE (Meccano products to value £2-2s.) : E. P. Rudkin, Grantham, Lincs-

SECOND PRIZE (Meccano products to value £l-ls.) : W. H. Crowhurst, Surbiton.
THIRD PRUE (Meccano Double Headphones or Crystal Receiver) : S. G. Hough,
Melton Mowbray).

Six PRIZES, each consisting of Meccano Single Telephone Receivers : R. Nightingale,
Langley; D’Orell Cousens, St. Leonards-on-Sea ; D. G. R. Davies, Keighley;
G. P. Neilan, New Seaham, S.O., Co, Durham; W. A, Lavers, St. Leonards-on-
Sea ; W. R. Innes, London, S.W.16.

TWELVE PRIZES, each consisting of Meccano Complete Instruction Manuals; A. B,
Currie, Leith ; R. G. Musgreavc, Heath, Near Wakefield ; S. King, Birmingham ;
R. Darke, Birming-
ham;  J .  Thexton,
near Chesterfield ;
B. G. D. Salt,  Shrews-
bury ; F. A. Bagg,
London, N.12 ;  J .  B.
Crossland, Lancaster;
R. H. A. Liston,
Southsea ; P. A.
Farrant, Sutton ; E,
Brian Bell, Lancas-
ter ; E .  Pooley,
Bekesboume ; E.
Cropper, Manchester;
K. G. Harland,
Leigh-on-Sea.

SPECIALLY COMMEND-
ED (Certificate of
Merit and Standard
Mechan i s  ms
Manuals) : R. Lee,
Birkenhead ; A. W.
Mid mer, London,
SAW 16; A. W.
Jones, Littlehamp-
ton ; J .  Vyse, Nor-
wich : K. Hall r
Birmingham; D.
Cain, London ; M,
Lacey, Eastbourne.
During recent

years some 'really
remarkable models
have been brought to my attention, but it is rarely that such a large
and complicated mechanism as a cinematograph is entered in a
model- building contest. R. ArtingstaH has succeeded in building
a practical working model of one of these machines, however.
Although recently several different types of home cinematograph
machines of extremely simple outward appearance have been
placed on the market, i t  should not be thought that the mechanism
of the cinematograph is at  all simple. Any reader who has taken a
peep into the operator's box in a cinema will know that the film

projector is far from simple in design !
ArtingstaH’s machine incorporates the usual " feed ” and ” take-

up ” mechanism to be found in an orthodox projector, and also
includes a " shutter.” Meccano boys interested in cinematography
will know that the film is moved across the  “ gate,” or  lens opening,
intermittently, and not in one continuous run, and in order, there-

fore, to prevent the
spectators from seeing
the film moving on the
screen, a semi-circular
shutter is interposed
between the source of
light and the film and
rotated so that the
film is only seen on the
screen when it is
stationary in the
" gate/’

I t  is obvious that a
considerable amount of
ingenuity was needed
in order to cause the
"shut ter”  in the  model
to work in unison with
the "feed” mechanism.

An interesting coin-
cidence that was of
great assistance in
building the model is
the fact that the teeth
of the  Meccano
Sprocket Wheels fit
into the perforations
of the standard film.

These wheels were therefore used in the construction of the feed
mechanism. It  is also interesting to note that, with the exception
of a magnifying lens and, of course, the lantern, the mechanism
was constructed entirely from Meccano parts.

No less interesting was the model of George Stephenson's
u Rocket ” constructed by A. M. Johnston. The model is built to
scale and is a very creditable reproduction of the ” Father of the
Iron Horse.” Johnston has added further interest to this excellent
model by fitting a penny-in-t he-slot mechanism to  it so that whenever
a coin is dropped into a slot in the base on which the model is
mounted, the wheels of the locomotive revolve for a short period.
Full particulars of the  automatic mechanism will be found in
this month's ” Suggestions Section.”

The upper illus-
tration on this
page is of a 4—4-2
tank locomotive
constructed by
E. P. Rudkin,
Many readers will
observe at once
that the  proto-
type of this model
is the famous
L.M.S. 4 -4 -2
" Precursor ” tank
engine—a type
that may often be
seen  hau l ing
suburban trains
around London
and Manchester.
The model has a
particularly solid
and well-built ap-
pearance and Rud-
kin has achieved
considerable ac-
curacy of detail

without bending or mutilating any of the  Meccano parts.
Amongst other interesting entries in Section B of the Contest

I was particularly pleased with the design of the motor lorry
illustrated on this page. Its build er, S. G. Hough, has certainly
proved himself to have a good knowledge of automobiles anil also
of correct model- building practice. Points that give the model
” that real look ” are the spare-tyre carrier, the front bumper,
and its general well-proportioned outline. A very simple but
efficient steering gear is incorporated.

A neat model 4-4-2 Tank Locomotive, constructed by E. P. Rudkii*

S. G. Hough’s prize-winning model of a Commercial Motor Vehicle
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THE HORNBY RA
THOUSANDS OF  ENTHUSIASTS RUS

MEMBERS OF  THE
H.R .C .

ARE ENT ITLED TO
WEARTHISBADGE,

WHICH IS
BEAUTIFULLY

ENAMELLED IN
COLOURS

Some of the Appreciations That Have Reache
THE  enthusiastic reception that the Hornby Railway

Company has received during the past month has
shown that the scheme is filling a great gap that

previously existed in the model railway world. Not only
have hundreds of applications for membership
arrived every day since the first announcement
but, in addition, we have received scores of "
letters expressing warm approval of the scheme
and asking for further details on particular
points. Many of these letters have been from
” grown-ups/' thus showing that the idea is one
that appeals to model railway enthusiasts of
all ages.

If there had been any doubts as to the im-
mediate success of the “ H.R.C/’ these would all
have been swept away by the flood of letters we
received on the day following the announcement
of the scheme in the October “M.M."  Greatly
as these letters differed in detail, they all had one
tiling in common— they said in effect :—" This
is the very thing we were waiting for ! ”

Harold Rigby (Westcliff-on-Sea) writes:—” I
think it 's  one of the best ideas since the Meccano
Guild was formed ” ; Emmanuel DeCottignies
(Southend-on-Sea) sends the message : “ My
chums and I are very eager to get up a local
branch of the ‘H .R .C /” ;  while C. T.  Rhys
(Salisbury) says the formation of the “ H.R.C/'
is ” a most notable occasion in the model railway
world.” E. D. Cutts (Scunthorpe), along with
many others, expresses keen satisfaction at the
announcement that special pages for model
railway users are to appear regularly in the

” I have been waiting for something
like this to happen for a long t ime/ '  he writes,
” and at last it  has happened.” S. W. Brown
(London, E.15) says : ” My friend and I think it
is a splendid idea to  have a club so that a boy can
get 100 per cent, out of his hobby ” ; and Samuel
Leeper (London, E.17) strikes a cheery note:
” Here’s success to the Hornby Railway Com-
pany —and may their engines always be on time!”

Samuel Bruce (York) expresses the hope that
his city will have the honour of possessing the
first local branch to be incorporated with the
11 H.R.C/'  He will have to get to work very
quickly if he is to be in time !

The announcement seems to have brought
considerable relief to D. MacLeod (Aidershot).
” I have seen the announcement in the October
'ilf.MZ of the 'H.R.C.,1 ” he says, ” and I
consider it a jolly fine idea. Next to my homework,
wireless and motorbike, the track for my model railway
has been my greatest worry, but now I see a way out ! ”
(We shall be glad to tackle your problems, D.M., as

soon as you send them along).
Charles Watson (Glasgow) says that  when he

read the announcement he jumped for joy and;
startled the family nearly out of their wits ! He

threatens to send us a
fresh railway problem
every week, but we are
not in the least dismay-
ed, the  more the  merrier!

We were particularly
interested in two letters
f rom “g rown-ups . ”
J .  F .  Whiting of Leeds
writes :—“ As regards
years, I am afraid I can
scarcely be con-
sidered a boy ;
but as regards
keenness for
miniature rail-
way working I
am as young as
the youngest.
The feature that
strikes me most
abou t  you r
Hornby Railway
Company
scheme is that
it  really fills a
need. There is
no nonsense about it,
it gets down to ' brass
tacks ’ and grapples
with the greatest prob-
lem that model railway
enthusiasts have to  face
— that  is the avoidance
of monotony/'

The second letter,
from Herbert Poulton
of Birmingham, reads :-
" Your scheme opens up
an entirely new field of
possibilities and it  will,
I am certain, stir up
new keenness in all those
who have this hobby at
heart. I am particularly glad to note
that  you are not forgetting the beginner,
and that you are going to look after his

interests, as well as those of the * old hands/
You may be assured that  I shall do my utmost to
start a local branch as soon as possible, and I confess
that I shall feel just a little bit taller if I attain the

(No. 2) Wilfrid
Harding,

St .  Lconards-on-Sea.
(No. 3) D. A. Dale,

Bournemouth.
(No. 6) Michael

Savage,
Reigate Hill.

(No, 9) Cecil Beverley,
Dewsbury.

(No. 10) Rowland
Bowen, Hampstead.

These happy boys were
among the first hundred
to join the Hornby

Railway Company.
(No. 49) T. Pinson,

Mansfield.
(No. 54) T. R. Gray,

Norwich.
(No. 50) Colin Byrom,

Lytham.
(No. 27) W.  St .  C. Sym-

mers, Belfast.
(No. 19) Noel Marker,

Lyme Regis.

Here are some
first 100 applican
the H. R. C., wi
membership numb
in the bottom ri

corner
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|g| ARE ENT ITLED TO
g::: WEARTHIS  BADGE.
B WH  I CH  IS
g*  BEAUTIFULLY
|»[ ENAMELLED IN

COLOURS
IL::F

SUCCESS OF

\ ILWAY COMPANY
?l?SH TO  JOIN  THE NEW MOVEMENT

,ched Us  — We  Haven’t Room for Them All!
honour of permanent Branch Chairman ! "

Many of the earliest members to join the
sent us their photographs, and naturally

we were intensely interested to see these
gain an idea of the
type of boy who was
responding to our
scheme. In  examin-
ing these photographs
the thing that im-
pressed us most was
the alert keenness of
the faces. Without ex-
ception these were ob-
viously clean, intelli-

gent boys, with
ambition and
determination to
succeed both in
their work and
in their play.
We feel that the
future of the
Hornby Railway
Company is safe
in the keeping of
such splendid
specimens of
British boyhood
as these.

Every post
brings in more applica-
tions for membership
and although our staff is
working at  high pressure,
we would ask corres-
pondents to be lenient
and to excuse us if they
don't get a reply by re-
turn of post ! With all
the good will in the
world, and even with an
augmented staff, it is
impossible to cope with
the flood of letters and
applications with our
usual promptitude.

To join the  " H.R.C."
you should first of all

obtain an application form from Head-
quarters. Fill in this form, have your sig-
nature witnessed and return it  to Headquarters
with 6d. in stamps in payment for the official

badge. You will then be enrolled as a member of the
"H.R.C." and your badge and your certificate of member-

ship will be forwarded to you. The badge, which is illus-
t rated in the top corners of these pages, is beautifully
finished in red and green enamel. I t  bears a representa-
tion of a locomotive and train surrounded by the words

Hornby Railway Company," and is worn in the
buttonhole. By means of the badge ail members
of the " H.R.C." are able to  recognise each other
when they meet, their badges indicating a t  once
that they have something in common-—an  interest
in railways. After a hearty handshake, con-
versation never flags between any " Hornby
Railway Company " members who may meet
in this manner.

A special booklet has been prepared in connec-
tion with the " H.R.C.," which is invaluable to
every model railway enthusiast. I t  deals with the
planning, laying out and operating of a miniature
railway on real railway-like principles, and shows
how to  obtain the utmost possible fun and excite-
ment, Timetable working, which is one of the
most fascinating branches of the hobby, is
specially dealt with and instructions are given
that will enable a timetable to be worked out for
any layout. A section that will be of special in-
terest to  the beginner deals with the care and
treatment of locomotives and rolling stock.

The operation of a real railway necessitates the
use of certain forms and documents to  be filled in
by the various officials concerned. Many of these
forms are, of course, unsuitable for miniature
railway working, but the use of others adds
enormously to  the fun and excitement of operat-
ing the railway. A special selection of five of the
most useful forms has been made and miniatures
of them have been prepared.

These forms are as follows :—
G.W. i General Working Timetable.
S.D.4 Stationmaster's Arrivals and Departures.
E.J.5 Engineman's Job  Card.
S.B.6 Signal Box Instructions.
S.R.7 Stationmaster's Report Forins.

Each of these forms is made up  in pads of 50
which may be obtained by members from Head-
quarters, price 5d. each, post free. The price of
the complete set of five pads is 2/-, post free.
Each type of form is printed on a distinctive shade
of paper. When ordering separate pads the
initials and reference number (to be found in the
top right-hand corner of each form) only need be
quoted. The use of these forms is fully described
in the booklet, and specimens are filled in so as to
make matters absolutely simple and clear. When

you send in your application for membership of the
“ H.R.C.,” enclose 2d. for a copy of this booklet.

Local Branches of the “ H.R.C," are now being formed
all over the country, why shouldn't you form one ?

and to

(No. 13) Gerald
Symonds,

Altwood Bailey.
(No. 15) Robert

Williams,
London, N.W.

(No. 38) Reginald Cox,
Balliam.

(No. 42) H. C.
Mortimer, Lev ton,

(No, 44) David Tillett,
Maidstone,

(No. 92) Jack Race,
Aylesbury.

Some more happy
Hornby Railway Com-

pany members,
(Na, 25) E. D. Cutts,

Bottesford, Lincs.
(No. 20) J .  W. Moss,

Watford.
(No. 16) A. Bradley,

Middlesbrough.
(No. 30) E. Blackwell,

Oswestry.
(No. 73) R, G. Stewart,

Belmont.
& some of the
applicants to join
t. C., with their
lip numbers shown
ottom right-hand
corner
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= How to Get More Fun from your Hornby Railway

L—GOODS YARD LAYOUTS AND WORKING
]□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

to back out on to the main road. In order to avoid any
accidents on such occasions it  is a good plan to have a
signal to guard the section. A signal for this purpose
could be arranged to work in conjunction with a brake
rail, and this arrangement would serve as a safety device
preventing the possibility of accidents occurring to
locomotives that are shunting trains.

In any case, unless it  is
entirely unavoidable, the
main line should only be
interrupted twice at most—
once by a pair of points
and a crossover giving en-
trance to the goods yard
and, if necessary, again by
another set of points pro-
viding an exit from the yard.

In order to  overcome the difficulty of congesting the
main line through having the goods yard very close to  it,
a good plan is that of laying a single line parallel to the
main line, between the exit from the goods yard and the
point of junction with the main road. If this plan is
adopted it  will be possible for engines to take goods
trains of considerable length in and out of the sidings

without one end ob-
structing the main
line traffic.

If the system is
intended to be per-
manent, one of the
greatest advantages
gained by the use of
this plan of approach-
ing from the main
line to a goods yard
is that the extra line,
being situated close
to the station, is ex-
tremely useful for
coach sidings.

Our illustration
shows a suitable lay-
out for use where
there is a fairly large
amount of space avail-

able, such as  in the centre of a continuous system around
a room. This kind of shunting layout is often adopted
by model railway engineers who are particularly keen
on shunting operations. Almost any train can be re-
ceived, sorted, re-assembled and despatched on a goods
yard layout of this type.

The working of a layout such as this requires careful
consideration if the utmost fun is to  be obtained from
the various operations. For instance, if the engine of an
incoming train runs directly into the siding, it  will be out
of commission until the whole train has been sorted and
removed from the track upon which it  stands, unless the
operators are warned that  all trains entering from the
main line must continue right on through the yard by
means of the two parallel lines towards the dead end,

ON many model railways, goods train operation is
either ignored altogether or is given a very
subsidiary position. This is a mistake, because

a great deal of fun and, indeed, excitement, is missed by
Hornby enthusiasts who concentrate entirely on pas-
senger working.

When the general plan for a model railway layout
and the positions in which
the stations are to be placed
have been determined, the
next consideration should be
the provision of a goods
marshalling yard. Many
model railway users do not
attempt to plan a definite
goods layout because they
sfre under the impression
that, in order to carry out operations of any interest a
large amount of space is necessary. This is not the case,
however, for although obviously a large space offers
greater possibilities than a small one, it is not at all
difficult to lay out an interesting goods yard within
comparatively narrow limits. The secret of success is
careful planning so as to utilise every inch of space to
the best advantage,
and this in itself is an
extremely interesting
task.

In many cases a
goods yard will be
found most useful if
it is situated near a
passenger station,and
for this reason it  is
advisable to have a
pas senge r  station
close to one of the
corners of the room in
which the railway is
laid out. The goods
line then may be run
into this corner, and
space that otherwise
would be wasted can
be utilised for shunt-
ing and marshalling operations. In arranging the
layout, care should be taken to avoid placing any points
levers in positions that are awkward to get at quickly,
otherwise difficulties will crop up when operations
are being carried out in the yard.

The two chief factors that will decide the size of the
goods yard are the amount of space available and the
amount of traffic that will be handled in that  space. If
it is possible to arrange for a fairly long run off the
main line into a large marshalling yard, a great deal of
trouble will be avoided, as shunting engines will not be.
required to trespass on to the main line during marshal-
ling operations. I t  is, of course, not always possible
to have a long lead into a model goods yard, and in such
cases it will be necessary for the engines, when shunting,

□□nnnnnnnnnaannnnnnnnnnnnnnnnnnnnnnnnnnnnn

□ This article is the first of a series written specially for the §
benefit of Hornby train owners by a model railway expert of

g long experience. It is intended to treat one by one the out- g
standing features of model railway operation in the course of a
these articles, and also to deal with any interesting problems

g that may be submitted by readers.
n

□□□□□□nnnunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Our photograph shows a strikingly realistic model railway station. This station is home-made
throughout, and its constructor, C. McLean, of Ayr, N.B., has every reason to be proud of his effort. The
houses in the background help to give depth to  the whole scene, and the miniature passengers and railway
officials on the platform give it life.

The track and points are all of Hornby manufacture, and the owner has ballasted all main lines to
ensure absolute steadiness. The bridge on the extreme right of the photograph is also home-made.
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which is assumed to be the position from which the
photograph was taken. A shunting engine should then
relieve the train engine and take the train away for
re-assembling or unloading, leaving the other engine
free to proceed to the sheds or to the turntable to be
ready to take over the next out-going train. This pre-
caution will obviate waste of time caused by " trapped ”
locomotives.

that case the engines of incoming trains would be trapped.
Sidings off the main line should be approached by
trailing points in order to  enable the engine to back
the necessary wagons into the sidings and then to
proceed. It is for this reason that in many cases in
actual railway practice the last wagons of a goods
train are destined for the first station to be passed
on the route.

Another point worthy of careful consideration in
regard to a model marshalling yard is the gradient.
This should be arranged to fall away slightly from the
main line wherever possible, and i t  should terminate

A further point is that the shunting yard proper
should not be situated at a great distance from the
main line unless a shunting engine is to be allocated
to the depot. If this rule is observed the necessity

at the terminal points of the sidings.
In actual railway practice the buffer

for locomotives to  waste time in backing wagons
through to the depot will be obviated, and there-

stops at these points are situated on a
slight rise, the object being to  modify the
impact of a moving wagon with the
buffer stop. In the case of a Hornby
Railway layout, however, a precaution
of this kind is quite unnecessary.

In cases where the limitations of space
prohibit anything in the nature of an
extensive layout of sidings, it  will be
necessary to arrange to carry out
the necessary operations in
small sidings, probably situ-
ated behind the passenger
stations. The planning
of a small yard of this
kind demands even
more care than
that of a large
one in order to
make it pos-
sible to deal
with the maxi-
mum amount
of traffic in the
shortest time.
The following
points are of
great import-
ance and should
be carefully
considered be-
fore commenc-

fore the dropping of wagons at their various
destinations will be quite simple and will occupy
only a very short time.

It is impossible to lay down definite and de-
tailed rules to be followed when planning goods
yards, but if the few hints already given are
followed out little trouble should be experienced.

Goods train working will be found much more
interesting if a strict timetable is adhered to  as

in actual Railway practice. There should
be, for instance, two or three regular

trains per hour, the number of course
depending upon the length of time-

table and the kind of layout that
is being used. A point to

remember in this connec-
tion is that a liberal

allowance should al-
ways be made for

delays due to
passenger work-
ing and extra
shunting opera-
tions that in-
terrupt goods
train working
and that can-
not be foreseen
when a time-
table is being
prepared.

Some kind ofA typical example of a model railway sorting yard. Where a layout of this kind is used, almost any goods train may
be sorted and re-assembled without any difficulty whatsoever.

ing to  lay out a
small shunting
yard. A little forethought often saves trouble later.

In the first place, do not place crossovers to lead
directly over to  within one rail length or so of a buffer
stop. Shunting over one line to another by means
of a crossover in such a position would inevitably
be a long and wasteful operation. The whole train
would have to be split up into its component wagons

Readers will be interested to learn that if sufficient space is not available to lay out the whole of the scheme illustrated,
the number of sidings may be reduced considerably without seriously affecting the efficiency of the yard. provision must

always be made
in planning goods timetables for the even distribution of
rolling stock. Probably the first train booked to  run out
of a depot every morning will be a long train of ' empties ’
with various types of wagons allocated to the different
stations on the line, according to the nature of the goods
that arc to be transported from the station in question.
The engine of the train should be booked to return later

and two locomotives would be required to pass a train
from one line to another. In a layout including such

in the day to the original depot, taking up loaded wagons,
or dropping more empties at the stations on the route.

a fault as this it  would be necessary for one wagon
at a time to pass over the crossover. The business
of the second locomotive ivould be simply that of
removing the wagon from the buffer stop, thus making
room for the next one. I t  is hardly necessary to em-
phasise this matter, for it  is obvious that, with the

Some very interesting hours may be spent if some kind
of definite scheme is adopted for the exchange of goods.
A great deal of fun and excitement can be obtained by
procuring a number of the Meccano Miniature Sacks (part
number 122) which are of a convenient size for loading
into gauge “0  ” rolling stock, and giving them definite

crossover arranged in the opposite direction, little
or no difficulty is experienced in carrying out similar
operations.

Sidings should not be laid running from facing
points off the main line into small yards, because in

numbers according to the number of stations
on the line. These Sacks should then be mixed up and
stacked in the goods yard of each station, to  be sorted sub-
sequently and loaded into separate wagons for collection
and dispatch to their correct destinations.
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Hornby Train ImprovementsSuggested
DOUBLE ARM GANTRY*—You will be interested

to learn that we have definitely decided to introduce a
signal gantry of this kind. (Reply to W,  F. L. Sear,
Victoria, .4 ustralia).

LONGER COACHES FOR • M * SETS*—We ap-
preciate the fact that the roaches included in the
present ' M ’ Series are rather small and that larger
coaches would look much better. On the other hand,
if we were to include larger coaches with the small
sets, prices would have to be increased and our whole
purpose of supplying cheap train sets of this kind
would be defeated. (Reply to .-Udo Toledano, Sao
Paulo, Brazil).

SAND PIPES.— The introduction of sand pipes
to our present types of locomotives is an interesting
proposal but, we fear, not quite suitable. Scale
sand pipes would be very fragile and tvould quickly
become bent and perhaps
broken after the first derail-
ment of the locomotive. (Reply
to G. Dobson, London, £.61.

LIFE GUARDS. Details of
this kind certainly improve
the appearance of any model
engine but they also tend to
increase the cost of production.
It is possible that we shall
introduce life guards later,
however. (Reply io G. Dobson,
London, £,6).

CHECK RAILS FOR
POINTS. -This is certainly
an interesting suggestion but
we do  not think i t  is necessary
to make the addition to our
present type of points. As
long as enthusiasts take care
io treat their Hornby points
carefully, derailments should
not occur, in spite of the
absence of check rails. (Reply
to G. Dobson, London, £.6).

1 LOCO COAL ONLY '
WAGONS.- -The question of
lettering some of our open
10-ton wagons ‘Loco Coal
Only ‘ is being considered. We
will make a further announce-
ment later. (Reply to T.
J nthonv, Glasgow) .

DETACHABLE BELL
CRANKS.— Up to the present
we have not had an oppor-
tunity of introducing detach-
able hell cranks into the
Hornby Control System, but enthusiasts may rest
assured that the matter will have the necessary
consideration as soon as  possible. (Reply to G. R.
Webb, LealherJiead, Surrey, and T. [{.Grounds, Pewsey,
Wills.).

LOWER BUFFER BEAMS. You will be pleased
to hear that on ail new Hornby Kail way Rolling
Stock the buffer beams will be their correct scale
height from the running surface of the rail. (Reply
to E. L. H’tiwj. Camberwell, London, S .E.5).

NAME BOARDS FOR STATIONS.—A set of name
boards for L.N.E.R. Stations is now available, price
4/-. (Reply to .4. Robins, Sussex),

NEW LEVEL CROSSINGS.—We appreciate the fact
that if the rails fitted to the level crossings were of the
standard straight rad length, crossings could be fitted
into a layout with far greater ease than a t  present.
We are filing your idea and will give it due considera-
tion, though it  should be possible to rectify this more
or less by the addition of two quarter rails. (Reply
to Ernest Mather, Nottingham).

4-4-2 TANK ENGINES.— We are interested in your
suggestion that our present No. 2 Tank Engines
should have the rear four-wheeled bogie removed, as
it looks rather cramped, and that its place should he
taken by one of the No, 3 Pony Trucks. At present
we do not see any special advantage to be gained by
making this alteration, but we will consider your idea.
(Reply to C. Jones, Oxford).

HEAVIER TINPLATE WHEELS. We agree
that if the tinplate wheels now used cm some of the
Hornby Rolling Stock were made heavier, running
would he improved. The cost of putting lead fillings
into these wheels would be very great, however, and in
any case we think it would be preferable to use the
new Mansell Wheels which were announced in these
pages recently.. These are obtainable at 4d. per pair.
(Reply to Kenneth Jackson, Bolton).

MECCANO RETARDERS.— We thank you for
your design for a * retarder ’ made out of Meccano and
fitted to a Hornby Rail. If possible we shall publish
your idea a t  some later date. (Reply to G. Tucker.
Chingford , London, E.CA).

ELECTRIC LIGHT FOR HORNBY STATIONS.
It is quite possible to light the station by using the
ordinary lamp standards fitted with small electric

bulbs. (Reply to 1.. Harding-
ham, New Malden).

LOCOMOTIVE COLOUR-
ING. —Wc do not consider
that the adoption of the new
standard colouring of the
L.N.E, & [..M.S. Railway
Companies would be very
popular among Hornby en-
thusiasts. Goods engines with
a dull black finish would lose
a great deal of their attrac-
tiveness and the appearance
of the Nos. 1 and 2 Passenger
Engines would also be spoilt.
(Reply io F. Jeffery, Sunder-
land, Co. Durham).

CRANK HANDLES FOR
WINDING LOCOMOTIVES.
—Your idea is not suitable,
as it is more difficult to wind
a locomotive by means of a
crank handle than by means
of the present type of Hornby
key. (Reply to 14r. S.  /Hftrowf,
Stratford -on- /1v<m),

GUARD’S VAN. -We  realise
that there is no Guard’s Van
suitable for use with a Pull
man Train at the present
moment, but your require-
ments should be satisfied
by our new composite Pull-
man Car ' Arcadia.’ (/?cp?Y
to Gerald Olive, St. Helens).

No. 2 HORNBY WAGONS.
— Wc note your idea regard-

ing an open wagon fitted with four-wheeled bogies,
and we will file it for consideration, (Reply to R. .
Carr, Blythe, Northumberland).

SLIP COACHES.— We thank you for your design
for a Hornby slip coach apparatus. This is interesting
but whether i t  will be effective in operation is rather
doubtful. It  is quite possible that we shall introduce
slip coaches before very long. (Reply to F. S .  Roy-
Chowdhury, Watford).

LOADING GAUGE. —We appreciate your remarks
regarding our present type of loading gauge but we do
not consider it necessary to carry out your suggestion
to lower the swinging arch. (Reply to M. Booth,
Luton).

STATION ACCESSORIES. We intend to gradually
increase our range of station accessories and we shall
probably include miniature fire buckets, notice boards
to passengers and a railway bookstall. (Reply io G.
Dobsan, London, E.G ; G. Jarrett, Umberleigh, X
Devon) .

VACUUM BRAKE PIPES.—Wc shall probably fit
vacuum brake pipes to any new locomotives that we
design. (Reply to D. Pritchard, Cirencester).

COAL IN TENDERS.— It is quite an easy matter
to fit small selected pieces of coal into a tender and fix
them in position by means of seccotine. We do not
think it would be advisable to go into the coal trade J
(Reply to R. Beckett, Aberfoyle),

' iniiiniiininiiiniiinitiitiJiiiiiiiJiiiiiiiiniiiifiiiiiiniiiiiiiiiitjiiiuiiiiiiiiiiiiiiiiuiiiiifiiiiiiiiiiiiiiiiiiiiimfiiiiuiiiiiiiiiiijiiimiiiiiiiiiiiiiiiiniiiiifiiiiiiiiinHiimiunii

s This photograph illustrates how a Hornby enthusiast, A. R. Lyell, of Haw- E
g thorn, Victoria, Australia, overcame the difficulty of spanning a small stream |
| that he found in his way whilst constructing a temporary garden layout, s
| This is an excellent example of the way in which Meccano can be introduced g

effectively into a Hornby layout =
iiiinniiiiiiiiiiniHiiiinNiiiiiiiiiHniiniiiiiiiiiniinniiiiniiiiniiiiiniiiiniiiiniiiiiiiiiinniiiiniiiniiiniiiiinniiiniiiiiiiiiiniiiiiniiiiiiiiiiHiiintiiiiiiiiiiiiiiiiiiiiiiniii

STEAM RAIL COACHES.—-Since the extensive
introduction of this type of coach by the L.N.E. R. we
have received quite a number of letters fro in boys
suggesting that we should also introduce models of
them into the Hornby Series. The matter will have
careful consideration. (Reply to C. Potter, West
Hartlepool, and others).

TRAINS IN PRE-GROUP COLOURS.— We quite
appreciate the suggestion that trains in the colours of
the old railway companies would serve as an interesting
souvenir but we do not think they would be popular,
Hornby railw-ay enthusiasts are always keen on having
the very latest of everything, (Reply to J . Goodman,
Rossendale, Lancs.).

SINGLE TRACK LEVEL CROSSING.—A level
crossing of this kind has been introduced this season.
(Reply to T. Coleman, Norwich).

COUPLINGS FOR * M ’ LOCOMOTIVES.— Your
idea regarding the introduction of ‘ M ' Locomotives
with couplings fitted to the front buffer beams is not
practicable as these engines arc not fitted with re-
versible mechanisms. (Reply to F. S.  Roychowdhury ,
Walford, Herts.).

GREAT WESTERN CHIMNEYS. -We agree that
if the chimneys on our G.W,R. models had copper
bands painted on them, as in actual practice, they
would look more realistic. It should be remembered,
however, that alterations of this kind are expensive,
and the advantages to be gained do not certainly
warrant our undertaking them. (Reply to P. R. Hall,
Leicester ; and R. B. Pritchard, Llandaff, Cardiff),

SIX-W HEELED 2Q-TON BRAKE VAN.—The in-
troduction of a 6 'wheeled 20- ton Brake Van would
certainly prove popular. We will remember this idea,
(Reply to Keith Faulkner, Pinner, Middlesex).

OBSERVATION CARS.—The introduction of model
observation cars has already been considered and we
have decided that i t  would not be advisable to introduce
them until the prototypes are more generally used
on our home railways. (Reply to Cecil Godson, Birken-
head).

MINIATURE CRANE.—The small crane fitted to
the Hornby Goods Platform may also be obtained
separately, price 4/-. (Reply to T. J .  Jones, Man-
chester),
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Our photograph illustrates a typical shunting yard. The track
is all standard Hornby tinplate track and the roiling stock also
is of Hornby manufacture.

The two lines in the foreground connected by a crossing are
the up and down main lines. It will be noticed that in accordance
with actual railway practice, points on the main line are trailing
wherever possible. The up line is provided with a loop to enable
locomotives to run round their trains. This loop is guarded by
a signal, as all vital points of this kind must have a signal placed
close to them. The crossover, for instance, on the main line is
guarded on the down line by a signal of its own, and on the up

line by the same signal as the loop. There is a signal controlling
the exit of the goods yard on to the main line.

The point to notice about the layout of the goods yard proper
is the number of sidings that it is possible to get into a small area.
In a distance of a little over 6 ft. it is possible to turn out no less
than eight sidings from one lii\e if the principle illustrated is used.
On the extreme right-hand side, in the background, the lines lead
to the engine shed, and a locomotive is seen waiting to take over a
goods train. The necessary 20-ton brake van is attached to it.

A great number of interesting shunting operations can be
carried out by Hornby enthusiasts if a plan similar to this is used.

CARRIAGE SHEDS.—Sheds of this kind would take
up far too much room ou any model railway if they
were constructed to correct ' scale dimensions and
therefore we fear that i t  would not be a practical
proposition to introduce them. (Reply to N. Maxwell,
Dublin).

No. 1 ELECTRIC LOCOMOTIVES.— As stated
before in these pages we are experimenting with a
No. I locomotive fitted with an electric mechanism.
The results are not yet available, but as soon as they
are, we will make an announcement. (Reply to J . / .
IFAiie, Ooyrfon).

METROPOLITAN LOCOMOTIVES.—Although your
idea for fitting the Electric Metropolitan Loco-
motives with two bogies and a flexible drive is quite
a feasible one, we are afraid that the cost of the finished
engine would be far too great to warrant the altera-
tion. (Reply o j .  Lucas, Sunderland).

RACING GOVERNORS.— Your governor must be
rather an old one if it races. We suggest you oil it
with a few drops of the thickest lubricating oil that you
can obtain. This will have rhe effect of retarding the
speed of your engine. (Reply to S .  H'oods, Burnley).

ORDINARY FLAT TRUCK.— We feel that there
is no immediate need for a truck of this kind. (Reply
to S id ncy IVilk inson. N.eit castle-on-Ty nr}.

AUTOMATIC TURNTABLE. — It would be quite
possible to make a turntable of this kind, but the
finished article would prove far too expensive to be
popular. We consider that the present type of
turntable leaves little to be desired. (Reply to P.
Mackintosh, Melbourne. Australia).

ARMOURED TRAINS.—Your proposed armoured
train is scarcely suitable for a model railway and we
feel sure that it would not make a general appeal,
(Reply to F.  Cttmm, Hornsey).

COLLECTING SHOE FOR ELECTRIC LOCO-
MOTIVE.— We are interested in your design for a new
collecting shoe but we do not consider that our present
type is at all inefficient. Probably the fact that one
of the shoes of your locomotive catches in the points
is due to slight distortion as  the result of an accident.
(Reply to S.  Willmoll, Manchester).

LONGER LEVER FRAMES. -The suggestion
that we should introduce larger signal boxes and
lever frames is quite sound and we shall give i t  careful
consideration. For the time being we think it  should
not be difficult to operate a large layout by means
of two signal boxes. (/1, Mills, London. S.IF.l).

TRACK FENCING.— Track fencing undoubtedly
lends additional finish to a layout. If we decide to
introduce it it will be purchasable in standard lengths
to suit all requirements. (Reply to M.  Thorburn.
Toronto, Canada).

RE-NAMING OF No. 3 G.W. LOCOMOTIVE.—
We note your suggestion that wo should change the
name of the No. 3 Hornby 4—4-2 engine " Caerphilly
Castle" to “ President,'' and that we should number
it 103. While agreeing that there is a remarkable
similarity between the “ President *’ and our model,
we are afraid that such an alteration would not prove
generallv popular. The “ President ” is certainly
not as well known as the famous "Cas t l e"  class
locomotive that was on view at Wembley. (Reply
to IV, J .  Simmons, Birmingham).

SLEEPING CARS.- -As there is not a very great
demand for sleeping cars, we are afraid that we cannot
consider your suggestion at present. With the intro-
duction of the 3rd class “ sleeper " in actual practice,
it is possible that we may consider the advisability of
introducing models later. (Reply io J ,  S.  McLaren,
Birkenhead}.

TRACK REVERSING FOR ELECTRIC LOCO-
MOTIVES. —With the present type of field-wound
motor used in Hornby trains, any device for reversing
the locomotive from the track would entail the in-
corporation of a solenoid, or some such arrangement,
and a very complicated system of wiring. We are
afraid therefore that the extra benefit derived would
be out of ad proportion to the cost. (Reply to M.
t aker, London, S.  IF,18b

RUST-PROOF PAINT.— We do not propose to
supply tins of paint for coating outdoor rails. Suitable
paint may be obtained a l  a very moderate cost from
any paint stores. (Reply io J .  T, Janes, York).

DOUBLE JUNCTIONS.— With the introduction of
the new Hornby double track, it is very probable
we shall introduce double junctions at some time in
the future. At present, however, we are unable to
go further into this matter, (Reply io F. S.  Fowlston,
Bcaworlhy) ,

ELECTRIC POINTS FITTED FOR CONTROL.
We hope shortly lo be able to make a further announce-
ment in this respect. At present, however, it is not
possible to obtain electrical points fitted with the
necessary bell cranks and couplings for use in con-
junction with the Hornby Control System. (Reply
to K.  A .  Key, Paisley).

MODEL MILK CONTAINER WAGONS. -As an-
nounced in these pages previously, we hope to produce
a wagon of this kind shortly. We feel sure that such a
model will make a general appeal among Hornby
train enthusiasts. (Reply to J .  T.  Cashin, Poriadown),

"KING ARTHUR 1' LOCOMOTIVE. —We do not
propose to name our No. 3 Southern locomotive after
the “ King Arthur" engine of the Southern Railway.
The name of the locomotive that  will be supplied with
the “ Continental Express ” will be “ Lord Nelson ”
No, E.85U.—(Reply to P. BGsldft, /psteteft).

CLOCKWORK ELECTRIC TRAINS.—We are sorry
that you object to our fitting the Metropolitan loco-
motive with a clockwork motor. I t  is possible for
those who desire a model of this kind worked by
electricity lo purchase one. We supply lx?th a high
and a low voltage model. You were probably unaware
of this fact. (Reply io S. Allen, Worthing).

ARTICULATED TRAIN SET.—We still receive
many letters from readers who consider it would be
a good idea to introduce articulated coaches into
the Hornby Railway System. As a matter of fart,
the appearance of an articulated set of Gauge 1 0 1

Coaches would not be as  attractive as might be imagined.
It would be necessary to have an unrealistic distance
between the two coaches in order to allow them to
negotiate safely the narrow curves found on most
Gauge ' li ' layouts. (Reply to R. G. M.  Quarrie, York).

ALTERED METROPOLITAN COACHES.—Wo
shall consider the question of colouring the existing
Metropolitan coaches to represent the rolling stock of
The G.W., L.M.S., S.R. and LN.E.R.  (Reply to J .
Partridge, Southport, and .V. E. Norman, Wimbledon,
London. S.H\20).

PLATE-LAYER’S TROLLEY.—Although these are
seen very often on actual railways we consider that
they would be liable to become a nuisance on a model
railway layout. If you particularly require a plate-
layer’s trolley you should construct one from Meccano
Parts. (Reply to F. Shaw, Fleetwood] .

MINIATURE COAL DOCKS.—Wo will file this
idea among our suggestions, for further dbnside.ration.
(Reply to P. Ellis, Dumfries).

1 H.OT RAILWAY. —The letters you noticed stand
for ' Half ’ which is equivalent to Gauge ' flu.’ We
cannot consider the introduction of ' H.O.’ Hornby
Trains at present. (Replv io B. Simpson. London,
S.E.IS).

COAL OFFICE. -Several readers have suggested
the introduction of small coal offices to place in their
model goods yard. This is an interesting idea and we
shall give i t  careful consideration; (Reply to M.
Livingstone- Lcannouth, Kingswood, Surrey, and others).

HOLLOW WINDING SPINDLE.—We do not see
that there are any great advantages to be gained by
altering the present type of winding shaft that we fit
to our clockwork motors. An alteration such as you
suggest would entail a great deal of expense. (Reply
to F .  Young, Red Hill).

SPRING BUFFERS FOR LOCOMOTIVES. W> . <>n-
sider details of this kind arc quite unnecessary and
only serve to increase the price of locomotives and
roiling stock, (Reply to Eric Steven, Manchester .

HORNBY STEAM LOCOMOTIVES.—We do not
agree that steam locomotives give very much more
satisfactory performances than clockwork locomotives,
as you state. In fact, they are distinctly inferior for
timetable working. In any case, a t  present we
cannot possibly consider the introduction of Hornby
steam locomotives, though it  is possible at some time
in the future we may go into the question further.
(Reply lo John Jamieson. Coventry).
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The 1928-9 Hornby Book of Trains
Order your copy to-day . . . Ready 16th November

Q v„------ ’

HORNBY
BOOK or
TRAINS

44  Pages Price 3d.

It will hold you  fascinated from cover to cover
The new Hornby Book of Trains will be fine reading for every boy who is interested in railways. It will be even better than

last year’s edition 1 There are splendid articles on railway work—shunting, loading and unloading, traffic control ; stirring
accounts of the dauntless railway engineers who have fought floods, snow, sand ; and vivid word pictures of real life and
romance on the railway. Every article is brimful of interest and is profusely illustrated from half-tone plates.

The 1928-9 Hornby Book of Trains will be ready by the 16th November and all orders on hand will be executed in strict
rotation, as soon after that date as possible.

Since announcing the new edition of the Book in the October "MM.*'  an extraordinary number of orders have been received.
We are printing a limited quantity only and we strongly advise every Hornby Train enthusiast to order his copy now to avoid
disappointment.

Some of the Contents
The following are the sections under which the principal subjects in the Hornby Book of Trains are grouped :

The Engineer’s Fight with Nature : Keeping the track clear. Special types of Goods Rolling Stock.
The Romance of Goods Traffic. The Working of a Goods Station.
Engines in Black Coats : Tireless Transport Workers. Out-of-gauge Traffic.

Goods Train Control : A marvel of organisation.
In addition, over 20 pages are devoted to a complete catalogue of Hornby Trains, Rolling Stock and Accessories, beautifully

illustrated in full colour.

How to Order the Book
Address your orders to Dept. AM, Meccano Limited,

Binns Road, Liverpool, and please write your name and
address clearly.

The price of the book is 3d. (post free), and a remittance
in stamps for this amount should be sent. There is no re-
duction if more than one copy is ordered. Orders will not
be acknowledged.

We hope to have the 1928/9 Hornby Book of Trains ready
for delivery on or about the 16th November. AJ1 orders will
be carefully filed and as soon as the book is ready they will be
executed in the rotation received.

Orders from Overseas
There is a special edition of the Hornby Book of Trains for Overseas,

and copies have already been despatched to our agents to fill orders received.
The price Overseas is 6d. post free (Canada 10 cents or  12 cents post free).
Readers in Australia, New Zealand, South Africa or Canada who require
copies should address their orders to our agencies as detailed below.

Readers living in countries other than those mentioned should order
from Meccano Ltd., Binns Road, Liverpool, sending a remittance for fid.
with their order.
AUSTRALIA.—E.  G. Page & Co., 52, Clarence Street, Sydney. (P.O. Box

1832K).
NEW ZEALAND.— Models Ltd., Kingston Street, Auckland. (P.O. Box 129).
SOUTH AFRICA,—Arthur E.  Harris, 142, Market Street, Johannesburg.

(P.O. Box 1199).
CANADA.— Meccano Ltd., 45, Colborne Street, Toronto.

from your Meccano DealerYou can order the Book
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| The Romance of Goods Traffic
How Railways Work While We Sleep
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A typical gravitation yard is that at Edge Hill, Liverpool, on
the L.M.S. Railway, and here some 3,000 wagons are handled
every 24 hours. At the height of the busiest period, trains of
wagons and trucks are passing up from the goods depot to the
marshalling yard every five minutes. Throughout the night the
whole of the 60 acres covered by the  " gridiron," as  the  sorting lay-
out is called, resounds with the clang of buffer meeting butler as
wagons are shunted into position and completed trains steam out.

The  fluctuations in the  quantity of daily trafficrender i t  impossible
to lay down
regu la r
schedules for
a l l  goods
traffic. Thus
it comesabout
that the prob-
lems associ-
ated with the
working of
goods trains
are of a very
d i f f e r en t
nature from
those connect-
ed with pas-
senger trains.
The nature
and weight
of a passenger
train can be
p rede t e r -
mined  to
within a few
tons, for the
combined
weight of the
pas seng  e r s
and their lug-
gage is but a
small fraction
of the whole
weight of a

train. I t  is thus a simple matter to lay down in advance a schedule
for a passenger train of a certain weight to  be hauled by an engine of
suitable power, with absolute confidence that the schedule will be
maintained. The weight of a goods train, on the other hand, is sub-
ject to  fluctuations. The rolling stock is merely a minor part of the
load, and the  actual load in any wagon may be either considerably
greater or  considerably less than that of the vehicle itself. In  other
words, the weight of the  average goods train is a matter for specula-
tion until the train is actually made up in the shunting yard. I t
will be readily understood that, unless very careful supervision
is maintained, the movements of goods trains from one part of the
country to  another may be a source of constant and serious delays.
In order to guard against this the railway companies have
instituted elaborate systems of control.

The more one learns of the  inner workings of railway goods traffic
the  greater becomes one's admiration for the  extraordinary organisa-
tion that has been built up bit by bit from the earliest days of rail-
ways. There is, in fact, something almost uncanny about the
manner in which the  nation’s merchandise is moving hour by hour
and day by day with scarcely a hitch.

This year’s edition of the " Hornby Book of Trains " has been pre-
pared specially to give an insight into this subject. The various
chapters of the  book describehowthegoodsare received in vast ware-
houses and sorted and loaded into their proper wagons, and how the
loaded wagons are handled in the  great marshalling yards, according
to their various destinations, and formed into complete trains. The
magnificent engines that haul these heavy trains are passed in
review and, finally, the manner in which the whole traffic is super-
vised and controlled is explained in detail. A special section
deals with out-of-gauge traffic and the skilful and ingenious manner
in which loads of abnormal size and shape are handled.

THE use of the word " Romance" in connection with the
carrying of railway goods traffic may at first sight appear
altogether out of place. A long goods train of perhaps 50 or

60 wagons, as  it passes through a station where we are waiting for
our train, is apt to appear dull and commonplace in the extreme.
I ts  clattering noise irritates us and we are glad when it has gone.
Most of us  scarcely give a thought to  the load that is being carried—■
where all the  different items come from ; where they are going to  ;
how they have been gathered together and loaded into the wagons,
and how they
will be dis-
persed in due
course to  their
r e sp  e c t i v e
destinations.

It is an in-
d i spu t ab l e
fact, however,
that the un-
in t e r e s t i ng ,
c l  a 11 e r  in g
goods train is
often of far
more value
to the com-
munity than
the express
pas senge r
train to  which
it must give
way. With
that fact in
mind it is
easy to under-
stand that the
more import-
ant part of a
r a i lway’ s
daily life is
played be-
ll i n d t he
scenes. While
we are enjoying an evening by the fireside or sleeping in the quiet
early morning hours, goods yards up and down the country are
scenes of amazing industry.

To the casual observer the scene in a busy railway
depot where a large volume of traffic is handled suggests hopeless
confusion and absolute disorganisation. This impression, how-
ever, is entirely wrong. I t  is only necessary to watch carefully
for a while in order to realise that beneath the apparent disorder
there is a definite system.

A big goods station will receive traffic for thousands of des-
tinations each day. For only a few of those destination stations
is it possible to make up full loads, yet economical working de-
mands that each wagon despatched must be full. Obviously,
then, the  solution is to combine the small items of traffic and
forward them in one wagon to some intermediate point where
they can be sorted, combined with traffic from other parts of
the  country and reforwarded to their individual destinations.

Out in the goods yard itself the  bulk traffic requiring individual
wagons for each consignment is handled and passed on to the
marshalling yard, where the  lines of loaded goods trucks are
sorted, so that  wagons for chosen destinations are brought to-
gether to make complete trains. Marshalling yards are of several
types, but the most important are those known respectively
as "hump"  and "g rav i t a t ion"  yards. In both types of yard
the wagons run down an incline into their destination roads.
In the  hump yard a shunting engine is required to  push the wagons
over a mound of earth-—the hump—to give them the impetus
necessary to carry them into their destination roads. In a gravi-
tation yard the whole layout is inclined, and immediately the
wagons are released from the train that has brought them from
the goods yard they commence to run down.

The Scene in a busv goods warehouse at the peak of the daily rush
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The ideas printed in  the “ Suggestions Section ” should prove a real help to thousands of Meccano enthusiasts.
Often we receive letters front readers who describe how they have solved some knotty problem or evolved an tn-
teresting model after studying some of the ideas that have appeared. We  shall always be pleased to receive
urther contributions for the “ Suggestions Section." Cash payments are made, for all Suggestions published

{excluding those mentioned in  the “ Miscellaneous ” fo/uwrn). Contributions should be accom-
panied by clear photographs ar drawings and should be addressed to ** Spanner c/o The  "Meccano Magazine."

(139)  —Automatic Coin-in-the-slot Mechanism

928

(zl. M.  Johnston, Dunstable}

ALL Meccano boys are acquainted with automatic coin-in-
the-slot machines, many varieties of which are to be met
with on railway stations or sea-side piers. Most of these

machines supply matches, cigarettes, or eatables on receipt of
the coin, but some of them embody games of skill in which the
coin is returned if the operator manipulates the apparatus cor-
rectly. (Meccano boys would score heavily here, of course !)

Automatic machines are also employed for more
useful purposes, such as the issuing of tickets on the
Underground stations of London. On insertion of
the required amount for the fare the ticket is
delivered to the intending passenger, who
is thus saved the delay and incon-
venience of booking his fare at the
usual office. Some of the
machines dispense en-
tirely with the services
of booking clerks, by
issuing an innumerable
variety of tickets and
counting the passengers
as they pass through the
turnstiles, etc.

The most interesting
use to which automatic
machines may be put—
from the Meccano boy's
point of view, that is—
is its application in
driving Meccano models.
A coin-in-the-slot attach-
ment in almost any work-
ing model would prove
a never ending source of
attraction to spectators.
Matters can be arranged so
that on payment of a penny
the model is set in motion for a
pre-arranged period and then ceases
automatically. I t  cannot be started
again unless another coin is inserted in
the slot. The possibilities of such a de-
vice installed in Meccano Club exhibitions,
etc., will be obvious. Even in the home, a model
controlled by an automatic coin mechanism might
prove, if placed judiciously, a remunerative ad-
junct to the Meccano boy’s equipment !

A very simple penny-in-the-slot device that may
be attached to almost any Meccano model is shown in Fig. 139.
The essential mechanism only is shown ; the frame, etc., may
of course be modified to suit individual requirements.
Arrangement of the Mechanism

A Worm on the armature spindle of the Motor engages with
a 57-teeth Gear Wheel 1 on a short Rod that is journalled in a
Channel Bearing bolted to the side plates of the Motor. A J"
Bevel attached to the end of this Rod meshes with a similar Bevel
on a transverse Rud that carries another Bevel and the V Pinion
3. The Bevel on this Rod engages with a second Bevel on a
vertical Rod 2, off which the drive to the model is taken. In
the illustration the Rod is equipped for a Sprocket Chain drive,
but any other driving method, such as belt and pulleys (see Stan-
dard Mechanisms Nos. 15 to 20), or  Bevels and shafting, etc.,

may be substituted if desired.
The Pinion 3 meshes with a 57-teeth Gear Wheel secured on

a Rod that also carries a j "  Pinion. The latter engages with
a 50-teeth Gear on a 4 V Rod 4 journalled in the Motor side plates
and also in an additional bearing consisting of a Coupling secured
to a Trunnion. The 1 A" Bevel 5 is in mesh with a Bevel on
the end of the Rod 4, and is secured to a Rod journalled in trans-
verse 7 V Strips. This latter Rod carries on its upper end a Swivel

Bearing and a Crank 7. The Swivel Bearing supports a 3V
Rod 6 and the Crank carries a Spring Buffer and a l *x  J*

Angle Bracket. The Rod 6 passes through the  slotted
hole of the Angle Bracket which, while acting

as a stop to prevent the Rod dropping too far
under the action of the Spring Buffer that

presses on a Collar on the Rod, per-
mits a limited upward movement

5 of the latter.
The 51* Strip 8 is mounted

pivotally as shown in
the illustration and
carries a 25-gramme
Weight at  one end
and at the other a
Face Plate which re-
ceives the  coin. The
Face Plate is covered
with a circular piece
of linen in order to
prevent the coin slip-
ping off too freely.

A Contact Screw
(part No. 307) is
secured to the Strip
8 immediately above
a Buffer 9 mounted
on a f x F Angle
Bracket. The latter

is secured to and in-
sulated from the Girder

on which it is mounted, by a
6 B.A. Bolt equipped with an

Insulating Bush and Washer. A
stop 10, consisting of a short Rod mount-

ed in a Double-arm Crank that is bolted
to the frame of the model, limits the vertical

movement of the Strip 8 to about 1/16".
A wire is taken from the Angle Bracket support-

ing the Buffer 9 to one Motor terminal, whilst the
remaining Motor terminal is connected to a 4-volt Accumulator.
The other terminal of the latter is attached to a terminal that is
in metallic contact with the frame of the model.

When the coin is placed in the chute 11, it falls on to the Face
Plate and its weight causes the arm 8 to drop and the Contact
Screw to make contact with the top of the Buffer 9. This com-
pletes the electric circuit (the Motor switch having previously
been placed in the 11 on " position) and the  Motor is started. The
arm 6 promptly commences to move, rotating bodily with the
Rod of the Bevel 5 until it reaches the position shown, in which
it is about to sweep the penny off the Face Plate, thereby per-
mitting the Strip 8 to rise and break the circuit.

The object of the  Spring arrangement on the Rod 8 is to enable
the latter to ride over the edge of the Face Plate smoothly and
easily without the possibility of over-riding the coin.
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Miscellaneous Suggestions(140)—Meccano Screw Jack
Under this heading ** Spanner” replies io readers

who submit interesting suggestions regarding new
Meccano models or movements that he is unable to
deal with more fully elsewhere. On occasion he
offers comments and technical criticisms that, he
trusts, will be accepted in the same spirit of mutual
help in which they are advanced.

(M.28). Automatic Brake for Chassis.—
A novel suggestion for an automatic
electrically-operated brake has been re-
ceived from S. Bell (Southport). A
weighted lever, or pendulum, is mounted
in the chassis so that when the latter
runs down a gradient the pendulum
swings forward and closes the circuit of
the solenoids that operate the brakes.
It  is an ingenious idea, but a serious dis-

advantage is that the brakes would
not function if the vehicle were to
run backward down a hill I

(M.29). Intermittent Motion. —-An
intermittent motion often is required
and model builders will find that a
suggestion by G. Redfern (Matlock)

will serve the purpose admirably.
6 A 3" Pulley or a Face Plate is

secured to a Rod jou mailed in
s suitable bearings, and a second

Rod carrying a J* Pinion is arranged
parellel to, but one inch from,

the first Rod. A V Pinion is
attached rigidly to the side of
the  Pulley or Face Plate and
matters arranged so that the
Pinions engage with one an-
other once in every revolution
of the 3"  Pulley. Thus the
second Rod is given a brief

intermittent motion.
(M.30). Burglar Alarm.— A simple burg-

lar alarm suggested by W. Ryan (Dungar-
van) consists essentially of a 51" Strip,
one end of which is screwed down to the
floor, beneath a mat, while the other end is
bent slightly upward. Under the raised
end a contact stud is placed. This may

Canterbury)

normally in engagement with the teeth
of the Ratchet Wheels.

The Threaded Rod 5 is rotated by
means of a Bevel on its lower end
that meshes with a similar Bevel on the
Rod carrying the Bush Wheel 4. A
Threaded Boss on the
Rod 5 is connected by
the two Strips 6, to
two new-style Collars
secured on the parallel
vertical Rods. The latter
carry at  their upper ends a
pair of 2 A "small radius
Curved Strips. These
Strips take the  weight
of the load and are
secured to Collars by
means of bolts spaced
with two Washers.

When it is desired
to throw one of the
Pawls out of engage-
ment so that the
lever 1 rotates the
Bush Wheel shaft in
one direction only,

Jacks must be familiar objects to all
Meccano boys, for they are almost in-
dispensable to every workshop that
handles heavy machinery. A simple
form of jack is also necessary to every
motorist.

The model illustrated in Fig. 140 is
an example of a typical lever-operated
screw jack. The model will be found
capable of lifting heavy loads and no
doubt Meccano boys will be able to put
it to practical use in connection with
their model-building.

The framework of the model is strongly
constructed from Angle Girders, a 5 J" x2£*
Flanged Plate forming the base. The
short Rod on which the Bush Wheel 4
is secured, is journalled in a Double Bent
Strip and a 1 A" Strip bolted between two
i"  Triangular Plates that are attached
to the upright Angle Girders. A 7J*
Strip 1 mounted pivotally on this Rod
forms the operating lever ; it carries
two Pawls 3 that are mounted loosely
on a H"  Rod and held in place by Collars.
Each Pawl engages with a Ratchet Wheel
secured to the Rod of the
Bush Wheel 4.

On operation of the lever
one Pawl rotates the wheel 4
in one direction while the
other rotates it in the reverse
direction, and each Pawl may
be withdrawn! from its respec-
tive Ratchet by means of the
levers 2. These consist of Cranks mounted
loosely on a short Rod and prolonged
by 2"  Strips. The Cranks are connected
to the Pawls by lengths of wire attached
to Bolts that are inserted in the tapped
holes of both the Cranks and the Pawls
and locked in place by nuts. Short
lengths of Spring Cord keep the Pawls

4
3

- r j  Fig. 140
the Pin 7 is passed through a Strip 2 that
controls the Pawl and through a hole in the
lever. The jack may be manipulated
when no load is applied by disengaging the
Pawls and turning the Bush Wheel.

consist of a drawing pin or brass screw, etc.
One of the wires from the battery is taken
to the Strip and one of the wires from the
bell is connected to the contact stud.
If anyone steps on the mat they press the
end of the Strip on to the contact, thus
ringing the bell. This is an excellent idea
but we consider that a Flat Plate or some-
thing of even larger area would be more
efficient than the Strip, for the burglar
might not always be so obliging as to step
exactly on the required spot !

(M.31). Reinforced Angle Connection.—
In many cases where two parts are con-
nected at right angles by means of an
Angle Bracket there is a tendency for the
Bracket to bend. “ In  order to counter-
act this,” writes R.  Penoyre (Chipping
Warden, near Banbury), " use two Angle
Brackets, one outside and one inside the
angle formed between the parts, in such a
manner that the slot in the outside Bracket
is opposite the round hole of the inside
Bracket. When bolted together securely
an exceedingly strong joint is formed.”
A very useful suggestion that should be
applicable in a number of cases.

(M.32).-— Large Contrate Wheels.— Victor
Lopes (Demerara, British Guiana) suggests
that by securing Rack Strips round the
periphery of a Face Plate, a large crown or
Contrate Wheel may be formed. The
Rack Strips must be bent to the radius of
the Face Plate, to which they are secured by
Angle Brackets. A still larger Contrate
Wheel may be obtained by bolting Rack
Strips to the circumference of a Hub Disc.
These ideas will occasionally prove useful.

(H. Dixon,

(141)—Two-speed Constant-mesh Gear Box
(K. Cameron, London, S.E.)

tached pivotally to the base plate by
a bolt and two nuts (see Standard
Mechanism No. 262).

With the lever normal, or in the central
position, no power is transmitted to
the secondary Rod 7, but on moving
the lever to one side or the other, one

Perhaps no other mechanism receives
so much attention from Meccano boys as
the gear box. This is not surprising,
however, for the problem of designing
really efficient speed-changing devices
constantly engages the best brains of the
engineering profession.

Fig. 141 show's an extremely simple
and efficient gear box of the constant-
mesh type. The great advantage of
this type is that  the shafts do not have
to be moved in order to change gear.
Hence the driving connections are sim-
plified and wear and tear
on gears minimised.

The driving shaft has
two I " fast Pulleys 3 and
4 secured to
i t .  P l aced
against these
Pulleys, but
loose on the
shaft, are a 50-teeth
Gear Wheel 1 and a
1* Gear Wheel 2.
Also on the shaft
are two Compression
Springs mounted be-
tween Washers and placed
one on each side of a Collar
6, which is also free on the
shaft. The Collar is connected
to a lever 5 and the latter is at-

of the Springs is caused to press its re-
spective gear Wheel firmly against a
rubber-shod Pulley, and consequently
the Gear Wheel commences to revolve

" solid ” with the driving
shaft, whilst the other Gear
Wheel continues to ride
idly upon it. Hence, slight

movements of
the lever 5 will
throw the Rod 7
out of engage-
ment, cause i t  to
be driven at the
same speed as the
driving shaft, or
cause it to rotate
twice as fast as
the driving shaft.

It should be a
simple matter to

construct on the lines
suggested above a very

efficient gear box suitable
Fig. 141 for incorporation in a

model motor chassis.
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In this and the following page we reply to suggestions regarding improvements or additions to the Meccano system. BY receive many hundreds
of such suggestions every week, and consequently we are able to publish only ideas that show particular interest or ingenuity. Suggestions submitted for
consideration in this section must be written on separate sheets of paper and the name and address of the sender must appear on each sheet used. Envelopes

should be addressed to “ Suggestions," Meccano Ltd., Binns Road, Liverpool.

Suggested Meccano Improvements IMPROVED REVERSING LEVER.— We note you
advocate that the reversing lever of the Clockwork
Motor should be shortened considerably. We were
interested in your suggestions but are at  a loss to know
what advantage would result through carrying out
this alteration. The length of the existing reversing
lever has been found, after considerable experiment,

to be the most satisfactory for all general
purposes. (Reply to F. C. Dodridge,
London; F. Knowles, Burnley).

NEW TYPE BRACKET.—A Flat
Bracket twisted so that each end is in a
different plane would form quite a useful
part. We are, however, of the opinion
that existing parts could be used efficient-
ly in place of your suggested part. Your
bracket would, however, score over one
made from existing parts on the point of
neatness. (Reply to S.  Foreman, Preston,
Ontario).

SPRING COUPLING.—The idea of
introducing a coupling consisting of two
Collars with a short strong spring fas-
tened between them, has been brought
to our notice previously and although
we have given it careful consideration

. we do not consider that your suggested
coupling offers any advantage over the
Universal Coupling that is already
standard to the system. Moreover the
Universal Coupling is a reproduction of an
actual engineering mechanism and is
therefore better suited for inclusion in
the Meccano system than your suggested
part, which is not based on sound en-
gineering principles. (Reply to S .  Fore-
man, Preston, Ontario, Canada).

NEW EYE PIECE.—We arc giving
careful attention to your suggestion
that an eye piece so made that i t  could
be fitted to Angle Girders, should be
manufactured. This part would no
doubt be particularly useful in the
construction of locomotive crossheads,
etc., as  the use of Angle Girders as slide
bars would result in a much stronger
mechanism than if the ordinary Strips
were used, (Reply to J . Jger, Isleworth).

NEW BRACED GIRDERS.— We were
interested in your suggestion that
broader braced girders should be intro-
duced. We have not up to the moment
found the need for girders of this type
in Meccano constructional work but no
doubt they would be quite useful in
certain cases. We arc therefore keeping
your idea before us for further attention.
(Reply to K.  Renault, St. Metiers, Jersey,
C.I.).

" HEART ” CAM. — We have inspected
your sketch of a suggested cam and agree
that it would be a very useful component
if introduced to the system. The type
shown in your drawing is known as a
“ heart ’’ cam and is to be found in
many engineering mechanisms. We are
keeping your suggestion before us
and will comment upon it  further in
the near future. (Reply to J .  R. Jones,
Berwick).

6 B.A. WASHERS. —This is an in-
teresting suggestion, for when using the

6 B.A. Screw and Terminal in the construction of
electrical models small brass washers frequently
are required. We are making a note of yoitr idea.
| Reply to R. fevons, Acton, IV.3).

NEW CONTRATE WHEEL.—A contrate wheel
similar in many respects to the Bevel Wheels but
having the teeth cut parallel to its face and not a t  an
angle as in the former wheels, would
be of little use to the system. You sug-
gest that this wheel could be used to form
a right angle drive in conjunction with
the existing Pinions, but we would point
out to you that this could not be done
without undue friction occurring. It
would therefore be necessary to intro-
duce a special type of pinion to mesh
with the wheel. We would draw your
attention to the fact that a very smooth
and powerful drive can already be ob-
tained by using the I A" Bevel (Part
No. 30a) in conjunction with the V
Bevel (Part No. 30b). (Reply to J .
Bower, Wanstead, £.11).

MAGNETIC CLUTCH.—A Clutch con-
sisting of two small magnetised steel
plates fitted with bosses would form an
interesting addition to the Meccano
system. A clutch of this type, however,
is more of a curiosity than a practical
mechanism, and it would provide a far
less positive drive than the existing Dog
Clutch or the single-plate built-up clutch
incorporated in the Meccano MotorChassis.
There appears to be possibilities in your
suggestion, however, so you may be sure
that we will not lose sight of it. (Reply
to T.  Parry, Finchley, N.3).

ENAMELLING OF MECCANO PARTS.
‘— Yom- suggestion that all small parts
such as Flat Brackets, Double Brackets,
etc., should be enamelled is interesting
and will be considered. In the meantime
we would suggest that you try enamelling
these parts either red or green, with
the special enamel which we now supply.
The price is Hd. per tin (either colour).
(Reply to A.  Marley, Wigan).

IMPROVED THREADED PIN.—A
slight increase in the length of the plain
portion of the Threaded Pin would doubt-
less be an advantage and we will therefore
attend to your suggestion. A further im-
provement to the Threaded Pin would also
be to lengthen the threaded portion, thus
allowing two lock nuts to be fastened to it
more easily. This alteration may be carried
out in the future. (Reply to James Knox,
Hawkesbury, Ontario, Canada).

IMPROVED BOLT.— We have re-
ceived from time to time numerous sug-
gestions for improvejnents in the design
of the standard bolt (No. 37b). Your
idea that the bolt should be given a
“ nut ” head (see sketch) is interesting
and would certainly be of assistance to
model- builders when they wish to tighten
a bolt and nut by means of two spanners.
We think, however, that the slight ad-
vantage gained by shaping the heads in
this manner would not compensate for
the loss of realism that would result.
Although it may not be generally recog-
nised, small circular bolt heads studded
over a model often greatly add to its
appearance and if the bolt heads were manufactured
square the neatness of the models would suffer.
With a view to further improving the appearance of
“this  most vital component of any Meccano model"
we are considering redesigning

BEFORE THE DAYS OF STEAM!

= The days of wind-propelled vessels are over and steam now rules the seas, =
= but although the modern vessel may be many times more efficient than its =
= forerunner it cannot equal the latter in grace and beauty, as this photograph ~
= of a full-rigged sailing ship clearly shows. The model was constructed by =
= Leslie Hope, of Weston-super-Mare, and carried off the First Prize in |
= Section A of the “ March ’’ Competition. The framework and masts of
= this excellent model are constructed entirely from Meccano parts, while =
= the sails, which consist of white cardboard, give a “lifelike ** touch to g
= the finished ship. The model would form a fitting ornament for a Meccano =

boy’s “ den."
iiiiiuiiiiiiiiiiiiiiiiitiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiHiiiiiiiiiiiniiiiiiiiiiHiiiiiiiiiiiNiiiiiiiiiniiiiitniiimiiiiiiiiiiniiiiniiiiiniiiiiiiiii

the heads of the bolts
so that the new type
will have the appear-
ance of rivets. (A
further announce-
ment on this subject
later). (Reply to J .  A.
Moffat, Aberdeen).

| NEW TYPE ROD.— Numerous suggestions have
been brought to our notice to the effect that a “ flat ”
should be cut on the existing Axle Rods so that

a more positive connection might be made between
a Wheel and an Axle Rod. We consider this un-
necessary, for when it is found that a firm grip cannot
be obtained, it is a sign that too heavy a strain is
being placed upon the mechanism, with which it
is naturally unable to cope. (Reply to } .  F. Morion,
Brixton ; J .  Pettifor, Blackhealh, S.E.3).

SHIP’S PROPELLER, —This is an article that would
have very few uses if incorporated in the system and
we cannot therefore consider its production. (Reply
to D. S.  Bond, Ilford).

IMPORTANT.—In connection with Meccano
Week (November 30th - December 7th) we are
organising a Grand Model-building Competition,
the prizes in which total £100. Full particulars
will appear next month. Any type of model
may be submitted. Start building now I
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Suggested Meccano Improvements —(Continued)
INSULATING KNOB.— A special milled knob made

from bakelite orsome other insulating substance, would
be quite useful in constructing
switch gear and other electrical
apparatus in Meccano. You
suggest that the knob should be
drilled so as to admit a Thread-
ed Boss, the Boss and knob to
be secured to each other by a
bolt passing through the knob
into the lateral hole of the Boss
(see accompanying sketch).
This would allow a length of

Screwed Rod being fastened to the knob, or alterna-
tively, a Collar might be placed in
the knob and an Axle Rod used.
This suggestion is well thought out
and we will keep it before us. (Reply
to A. P. Whittaker, Newark).

SPACING COLLARS. There is
no need for us to introduce spacing
collars half or quarter thickness of
the standard Collar, as a number of
Washers can be substituted where a
spacing collar is required. (Reply
to Leonard Ison, Croxton, Victoria).

SPECIAL FUSE.—We note you
suggest that special fuse wire should
be included in the list of Electrical
Parts as it would be useful in safe-
guarding the accumulator from acci-
dental “shorts,” which are very
detrimental to its working. Your
suggestion appears to be quite sound
and we will go into the question of
introducing special fuse wire in the
future. (Reply to IF. C. Russell,
Benoni, Transvaal, S. Africa).

DOUBLE WIDTH GEAR
WHEELS. —Although Double Width
Pinions have been found of con-
siderable use since they were intro-
duced, we do not consider that any
great advantage would result from
making a similar alteration to the
57 and 50-teeth Gear Wheels. How-
ever, we are keeping your idea before
us for further attention. (Reply to
R. Helliwell, Southend-on-Sea).

TRIPLE THROW CRANKSHAFT.
—This is a part that can be constructed
quite simply from existing parts and
there would be no advantage there-
fore in introducing a separate unit.
An example of a built up Crankshaft
will be found in the Standard Mechan-
isms Manual (detail No. 274). (Reply
to Boey Pah Yeng, Kedah, Malay).

MODEL BOATS.—At present it is
totally impossible for us to consider
manufacturing clockwork model
boats. Moreover, we do not think
that they would be very popular if
introduced, as we have not up to the
moment received any considerable
number of requests for the manufac-
ture of this type of model. (Reply to
C. C. Tomkinson, A stley, near Stour-
port).

LARGE FACE PLATES.—The
need for a Face Plate of about 4'
diameter has not up to the present
been brought to our notice, but we
agree that if a plate of this tvpe were
produced, together with a Wheel
Flange to fit, it would find several
uses in the construction of model
locomotives. We are therefore at-
tending to your suggestion and will
comment upon it in a future issue.
(Reply to J .  Morris, Vennes, Switzer-
land).

NEW SCREWDRIVER.—We were
interested in your suggestion that a
new type of screwdriver should be
introduced, the new tool to have a
square hole stamped in the blade so
that i t  might be used as a spanner
in screwing up nuts, etc. This is an
exceedingly good idea and we are keeping it before
us with a view to introducing it in the future. We
agree that it is often necessary in model-building to
use two spanners, and your suggested tool would
therefore come in very handy. (Reply to R. Johnson,
Moseley, Birmi ngham j,

3* GEAR WHEEL. -We do not consider it advisable
to add a 3" gear wheel to the range of Meccano Gears
as it is already quite comprehensive. You apparently
think that a 12 :1  gear ratio could be more simply
arranged if this wheel were introduced but as it
is possible to obtain a 12 : 1 ratio with existing
parts your suggested wheel could not be introduced
for this reason alone. However, we are keeping your
idea before us. (Reply to R, Loveland, Haywards
Heath).

THREADED BOSS
LARGER SECTOR PLATES.—Uses for a larger

pattern of the Sector Plate could not be easily found
as the existing Sector Plate generally
fulfils all the requirements of a part
of this nature. (Reply to D. M.
McLean, Manchester).

COMBINED GEAR WHEEL AND
PULLEY.—We have inspected your
sketch of a suggested internal-teeth
gear wheel but we are unable to pass
a favourable opinion upon it. The
uses to which a combined wheel of
this type could be put are few and
we cannot consider your idea further.
(Reply to Fred Pole, Beckenham).

NEW 2|* x 3 |*  FLANGED PLATE.
- Your suggestion regarding fitting
the 2J w x3i"  Flanged Plate with four
flanges is interesting. However, while
considerable advantage has been
gained in adding two flanges to the
5i"x24* Plate we do not consider
that it would be advisable to alter
the smaller Flanged Plate in a similar
manner as the extra flanges in this
case would tend to hinder its adapta-
bility rather than increase it .  (Reply
to I). McLean, Manchester).

IMPROVED CLOCKWORK
MOTOR.—We note that you advo-
cate a reduction in the weight of the
Clockwork Motor. This would cer-
tainly be an improvement although
it would be difficult to reduce the
Motor’s weight without sacrificing
some of its rigidity, power, etc. We
arc at the present experimenting
with a view to introducing an im-
proved form of clockwork motor but
whether the improved motor will
be lighter than the present one we
arc unable to say. It can be definitely
stated however that if a new motor
is introduced, it will be considerably
more compact and efficient. (Reply
to P. Pritchard, Clapham Common,
S.WA1).

NEW TYPE ROD.— Your sug-
gestion that a series of Rods having a t
each end a flattened and drilled portion,
should be introduced is of considerable
interest. We doubt, however, whether
your idea is practicable because if the
end of the existing Axle Rod were flat-
tened as you suggest, it would be
practically impossible to drill standard
holes in the flattened portion. The only
alternative would be to increase the
width of this portion and then of
course the Rod could not be passed
through standard holes in plates,
etc. For use as a tie rod your sug-
gested part has, however, distinct
possibilities. (Reply to E. G. IF.
IfTltoms, Hampton Hill, Middlesex).

WORM AND NUT MECHANISM.
—A worm and nut gear is certainly
an interesting mechanism but we were
surprised to hear that you are unable
to reproduce i t  with Standard Meccano
parts. From the sketch the principle of
this form of gear will be understood.
The worm A is mounted on a rod
which can be turned by hand ; the
“nu t”  B rides up and down the
worm, pulling with it the fork C and
the lever operating the mechanism,
for example, comprise a

— ‘ i agree that

ADDITIONS TO THE MECCANO
-

No. 36b, Special Screwdriver
Here is a screwdriver that will please the Meccano

boy who is continually screwing up nuts and bolts ! It is
of all-metal construction, and the shaft is fitted to
the handle in such a way that i t  is impossible
for the one to turn round without the other,
as is frequently the
case with even the best
screwdrivers. The shaft
will pass completely
through the standard
Meccano hole —a fact that
considerably simplifies the
construction of intricate
models.

s
Length overall : 8 '  (shaft 5" long).

Handle milled deeply so that a firm
grip may be obtained. Price 1/-  each.

i161, Girder Bracket
This part resembles a 2" Flat Girder with a J*

Flange attached to one side. I t  will prove
extremely useful in any form of Meccano con-
struction, but especially in the construction of
bearings for shafting, etc. I t  is particularly
suitable for bolting to the sides of Motors.
Price 3d. for two. SFo

No. 170, Single-throw Eccentric
This part will prove invaluable in many cases

where the existing Triple-throw Eccentric
would be unsuitable on account of its size. It / '..4) ' ) \
provides a “ throw” of p ,  or a “ travel” or I / ■- )
reciprocating movement of Examples of \ Vy*
its use will be found in the Meccano Traction
Engine, the description of which is concluded
in this issue, and in the Roundabout, which was illustrated on page 664 of the
August “M.M.” The price of the Single Throw Eccentric is 9d.

§

i
Oil Can (type No. 1)

This Oil Can will form a convenient
fF  ------------- means with which to lubricate Meccano

h - u mechanisms or Hornby locomotives.J It is of nicketled brass and is provided
with raised side panels, on pressing

which the oil is expelled in drops. Price 6d. each.

£ Meccano Enamel
The Meccano enamel has been introduced to enable model-

builders to convert nickelled parts to coloured or to touch
up coloured parts should such treatment become necessary
through mishandling. I t  is available in red and green, each
colour identical in shade with the enamels used in the Meccano
factory for spraying Meccano parts. It  is supplied ready for
use and should be applied to the Meccano parts thinly with a
small brush. The partsshould first be cleaned thoroughly, of
course, dirt or  rust being removed carefully. The enamel
is of the finest quality and gives a beautiful finish. Price 8d.
per tin, cither colour.

Jeantend
a special

which might, fu* vAO1.Tl v,
steering linkage. Although we
“ worm and nut ” might sim-
plify
this
why
not
few _____
Screwed Rods, Threaded
Bosses, etc. We would be
pleased to receive particu-
lars from readers of the way
in which they have devised
this gear while using standard
parts. (Reply to R. T. Hedges,
Nottingham).

_ __  __  might sim-
the construction of

gear, we see no reason
Meccano boys should

reproduce it from a
existing parts, i,e.,
' Rods, Threaded

NEW COLLAR.—We have received a considerable
number of suggestions that the ” spider ” incorporated
in the Universal Coupling should be listed separately.
We fully realise that this part offers distinct advantages
over the Collar in many mechanisms, and we are
therefore going into the question of supplying this
part separately. A further announcement on this
suggestion will appear shortly. (Reply to .4 . E. Spence,
Manchester ; R. B. Gorton, Hove; and many others},

IRON ARMATURE.—We note that whilst con-
structing the Meccano Beil (see June “A/.Af.”, page
515) you have felt the need of a plain strip of soft iron
that could be used as  an armature. We have noted your
suggestion. (Reply to E. Cramner, Sunderland],

IMPROVED FLANGED PLATE.— Your suggestion
that the slot found in the new style 2$* x5 |*  Flanged
Plate, should be widened, is interesting. The slot
was originally cut so as to allow the blade of the
Circular Saw to be fitted but it is possible to slip a
Strip through the slot and so control mechanisms
hidden behind the Flanged Plate. The slot will not
however, admit the reversing lever of the Clockwork
Motor. This suggestion is quite interesting and
will be considered in due course. (Reply to D. McLean,
Manchester).

SYSTEM

OVAL PLATES. — It would be practically im-
possible to find any use for oval plates of the type
that you suggest. We think you will agree that almost
all engineering structures are built up in the form
of either circles or rectangles, and that the ellipse does
not enter into the design of machinery, etc., to any
great extent. (Reply to E. Wilmot, Port Elizabeth,
S ,  Africa).

1* DUNLOP TYRES. —Specially moulded Dunlop
Tyres for use in conjunction with the 1* Pulley Wheel
arc unnecessary additions to the system. We would
point out that a f Rubber Ring is already supplied
for fitting to the 1" Pulleys, and we may say that this
Ring gives the wheel quite a realistic appearance when
used on model motor cars. The Ring is moreover,
particularly useful in the construction of frictional
driving mechanisms. (Reply to .4 . MacDonald, Belfast).
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Electricity Applied to Meccano
XIII —Meccano Electric Time-Keeping Apparatus

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
These articles are intended to draw every Meccano boy's attention to the numerous fascinating uses to which the Meccano Electrical parts may be put. The
first two articles of the scries dealt with the elementary principles of electricity, and subsequent articles described Meccano switches, a coil winding machine, a
telegraph system, electro magnets, a galvanometer, motors, an  electric Locomotive, bells, lamps, an ammeter, an  electric sign, an  electrically-controlled railway,
electric beam and horizontal engines, a drop hammer, and a remote control for radio sets. This month we describe a means whereby the Meccano Grandfather
Clock may easily be caused to control any number of “ slave clocks." Thus the M eccano boy may now have an  accurate time-keeper in  every room in  his house.

clear on reference to Figs. 2 and 4. Fig. 2 is a general
view and Fig. 4 is a view of the mechanism at the rear.
The frame of the slave clock consists of a
Flat Plate 11 (Fig. 4) and a 5 | *x2 | "  Flat Plate 12
connected together at the top by two 2 | ff x | "  Double
Angle Strips and a 3 |"  Angle Girder, and at the bottom
by two 34" Angle Girders and two 3 j"  X j"  Double Angle
Strips, in the end holes of which are bolts by which
the model may be secured to, say, a wall bracket.

The electro magnet con-
sists of two Bobbins 13 wound
to capacity with No. 26
gauge S.C.C. wire and sup-
ported by a Double
Angle Strip 14, between
which and the Bobbins are
placed four 1 | "  Strips.

The propelling arm 15
consists of a 3 | "  Strip, to
the bottom end of which
is attached a Boss Bell
Crank carrying the counter-
weight 16 that comprises
two Threaded Bosses and
two l j "  Strips secured to a
1" Screwed Rod. A 3|"
Rod 1 7 is secured in the boss
of the Bell Crank and upon
this Rod the arm pivots.
The armature 18 consists of
four Strips attached by
an Angle Bracket to the
propelling arm 15.

A Pawl 19 attached by
.means of a Pivot Bolt to the
top hole of the propelling
arm engages with the teeth
of the 2" Sprocket Wheel 24.
The latter is prevented from
turning backward by the
second Pawl 25 that is pivot-
ed on a 1" Rod fixed in the
boss of the Crank 26. The
back stop for the propelling
arm is adjustable. I t  is
formed by bolting a Crank 20

to the Flat Plate 11 so as to support a 1 " Rod that
carries on its outer end a Coupling 21, through which is
threaded a 1 " Screwed Rod 22, When the correct
position for the stop has been found the Rod 22 is
locked in position by the Threaded Boss 23.

The inner ends of the wires on the Bobbins 13 are
fastened together by a nut and bolt and two Washers 27,
and the outer ends are taken to the two Terminals 28
and 29, the latter only being insulated. Care must be
taken to ensure that the -bolt 27 does not come into

THE interest and practical value of the Meccano
Grandfather Clock, which is already regarded
by most boys as  one of the finest Meccano models,

may be increased still further by using i t  as an electric
master clock. When so adapted the clock may be
made to control any number of electric dials, or “ slave
clocks,’* situated in different rooms or even in different
buildings, the only connection between the dials and
the clock being two insulated wires.

The Meccano Clock is con-
verted to an electric master
clock merely by attaching an
automatic switch mechan-
ism. This is shown in Fig. 1,
and is constructed as follows.
The Rod 1 of the clock
mechanism proper is nor-
mally 3" long, but this must
be exchanged for a 3 |"  Rod
to allow a 57-teeth Gear
Wheel to be added to the
inner end. This Gear Wheel
drives the J" Pinion 2 on the
2" Rod 3, which also carries a
2" Sprocket Wheel 4. As will
be seen, one side of the
Sprocket Wheel is covered
with a circle of thin card (a
postcard serves excellently)
attached to the wheel by
the two bolts 5.

The 5 |"  Strip 6 carries a
1* Triangular Plate 7 and
two Terminals 8 and 9, the
former (8) being bolted direct
to the Strip 6 while the
terminal 9 is insulated there-
from by an Insulating Bush
and Washer. A short length
of No. 22 bare copper wire is
fastened to the terminal 9
and to the insulated 6 B.A.
Bolt 10 on the Triangular
Plate 7. The wire is bent
inward to touch the card on
the Sprocket Wheel 4, and
its length is such that  as this wheel revolves, the
bolts 5 just brush against its end and thus switch on
the current to work the slave clocks. The length
by which the wire overlaps the Wheel 4 should be
adjusted in order to make the duration of contact
with the bolts 5 as short as possible, consistent with
reliability. The points of contact must be kept clean.
The Slave Clock Mechanism

The construction of the slave clock will be fairly

The Meccano Grandfather Clock mechanism, showing
the electric Master Control
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Wheel 24 of the slave clock is
moved on one tooth. This happens
seventy-two times every hour and
as this is the number of impulses
required to turn the minute hand

33 on the electric dial round once,
the master clock and dial keep
time with each other.

The slave clock may be placed
34  anywhere, its only connection with

the clock being the two wires
to carry the current. Any number

of slave clocks may of course
be controlled by the one master
clock. (A convenient method
of wiring three slave clocks
to a master clock is indicated
in Fig. 3, where it will be

seen that the clocks are connected
in parallel. This means of course,
that  more current will be con-
sumed than is the case when only
one slave clock is employed). The

amp. Accumulator is quite suitable

contact with the frame of the model.
How the Slave Clock Operates

When the current is switched on
by the automatic switch on the
master clock, the magnets 13 attract
the armature 18, thus causing the
Pawl 19 to move forward and propel
the Sprocket Wheel 24 one tooth for-
ward. When the current is
switched off, the armature is
released and the propelling arm
15, with the Pawl 19, is returned
by the counter-weight 16 to its
normal position against the back stop
22. I t  will thus be seen that the
Wheel 24 is turned by the action of
the pulses of current received by the
magnets from the master clock.

The Rod 30, to  which the Wheel 24
is attached, carries a Pinion 31
that meshes with a 50-teeth Gear
Wheel 32 on the 4J" Rod 33, to which
the minute hand 34 is attached. The
of cardboard, for Meccano Strips prove too heavy
for the purpose.

The hour hand is driven by the minute hand through
gears arranged similarly
A Pinion on the
Rod 33 drives a 50-teeth
Gear Wheel on the
Rod 35, which carries
a V Pinion that, in
turn, drives the 57-
teeth Gear 36.

37-

Fig. 2. General view of Slave Clock mechanism

Meccano 4-volt 8 amp. Accumulator is quite suitable
to operate a single slave clock. With a number of
slave clocks connected in parallel, however, it  is neces-
sary to use the 4-volt 20 amp. Accumulator.

ft is of the utmost importance that  all the moving parts
of both the slave and
master clocks should
work with perfect free-
dom. All the bearings
should be in alignment
so that the gears mesh
correctly, and, of course,

hands are made

to those on the master clock.

Master ClockThis Electric Dials
the mechanism should
be kept well oiled.

Wheel meshes with
another 57-teeth Gear Fig. 3. Diagram showing Master Clock connected to three Slave Clocks

37 on the same Rod as the Pinion 38, and the latter
engages with the 50-teeth Gear 39 on the Rod of the
1 | "  Sprocket Wheel 40, which drives the hour hand
as shown. The Reversed Angle Bracket that carries
the hour hand is separated from the Sprocket Wheel,
which is loose on the Rod 33, by
two Washers to provide the neces-
sary clearance for the Sprocket
Chain.

The face of the slave clock may
be attached to the four Double
Angle Strips 41, and the whole
mechanism may be mounted in
any suitable frame.

Parts Required for Electric Mechanism
The automatic switch mechanism requires the

following parts extra to the ordinary parts em-
bodied in the Grandfather Clock : —

1 of No. 16
I „ » 17
1 » „ 26
1 „ .. 27A
4 „ ,, 37
2 „ „ 38
1 » » 59

23 21

The slave clock mechanism
requires the following parts:—

27

1 of No. 78
1 „ .. 95
2 „ „ 302
2 „ „ 303
3 „ ,, 304
3 „ ,. 305
2 ,, ,, 306
3"  „ „ 315

of No. 3 13 of No. 59
6A 2 ., 62
9u 1 ., 63

. . w 12 3 ,. 64
15A 1 „ 70
16 2 ., 82
16A 10 ' ., 94
16b 1 ,, 95
17 2 „ 95A
18B 1 .. 125
25 1 „ 128
26 2 ,. 147

a« 27 2 w ,. 301
27A 1 ,. 302
37 1 „ 303
38 2 ,. 304
48 2 99 „ 305
48A 2 „ 306
48b 2 ,. 308

99 52A 1 99 „ 313

Wiring Details
The wiring of the master clock,

slave clock, and Accumulator is
very simple. One wire is taken
from the Terminal 8 on the clock
(Fig. 1) to one terminal of the
Meccano 4-volt Accumulator.
Another wire is taken from the
other terminal of the Accumulator
to the Terminal 28 on the slave
clock, and a third wire is taken
from the Terminal 29 to the
Terminal 9 on the master clock.
Thus every time one of the Bolts
5 comes into contact with the
wire from the Terminal 9, the

Fig. 4. Rear view of Slave Clock showing electro
magnet, etc.

Clock Face
2 Cardboard Hands
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| New Meccano Models |
■ Monoplane—Designing Machine—Three-wheeled Car—Foundry Ladle—High Chair, etc. §
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to slide along each Rod. A 2 J* Strip is now bolted at each end
to these Double Brackets, Washers being placed between the bolt
heads and Strip to prevent the bolts fouling the Axle Rods. The
designing table (a 3* Pulley Wheel) is secured to a 2" Axle Rod that
is journalled in a Flanged Trunnion and a Strip and carries a 1*
Pulley Wheel. Another 2* Rod journalled in the
Flanged Plate is equipped with a Bush Wheel and a
r Pulley, and the
latter is connected
by means of an end-
less cord to the
Pulley on the de-
signing table spindle.

The construction of the arm
carrying the pencil will be quite
clear from the illustration, the
3 Strip being lock- nutted (to-
gether with an Angle Bracket
that serves as the operating
handle) to the Bush Wheel. To
complete the model a circle of

The well proportioned little model shown in Fig. 1 resembles
the monoplane “ Spirit of St. Louis," a machine that Col. Charles
Lindbergh has made world famous. The fuselage consists essen-
tially of two 5|" Strips spaced apart at  one end by means of Double
Brackets and bolted together at the other end. The nose is built
up from 2J* Curved Strips bolted one to each 5A" Strip and con-
nected to the tail end of the fuselage by 2|* Strips and Flat Brackets.

The undercarriage is composed of two 2$" Strips that form bear-
ings for a 14" Axle Rod carrying two 1" Pulleys. Six 54" Strips
are bolted together as shown (being secured at their outer ends
by means of Flat Trunnions) to form the wings, which are then
bolted to a 3j" Strip, and the latter, in turn, is secured to the
Double Brackets of the fuselage. The tail plane is built up from a
3|"  Strip and two 24" Strips bolted to the fuselage by means of
Angle Brackets. The propeller is secured to a 2" Axle Rod that is
journalled in Angle Brackets bolted to the 3 |*  Strip of the fuselage.
The construction of the remainder of the model
does not require description as it is shown clearly
in P'ig. 1.

The parts necessary to build the Meccano
monoplane are : 8 of No. 2 ; 2 of No. 3 ; 8 of
No. 5 ; 4 of No. 10 ; 2 of No. 11; 5 of
No. 12 ; 1 of No. 17 ; 1 of No. 18a ;
2 of No. 22 ; 1 of No. 24 ; 40 of No.
37 ; 3 of No. 90a ; 2 of No. 126a.

Fig- 1
A realistic model

Monoplane

stiff cardboard
should be attached
to the face of the
3" Pulley, so as to
provide a smooth
surface on which
the pencil may
travel.

The model is
operated as fol-
lows. A piece of
paper is secured
to the table by
means of paper-
clips or drawing
pins, and a pencil
or stylo-pen is
placed between the

two Strips of the arm and clamped by a bolt and nut. On
rotating the Bush Wheel by means of the Angle Bracket, the
pencil will trace out a geometrical design. The pattern can be
altered at will by changing the position of the arm on the Bolt
secured to the sliding platform, and further variations may be
obtained by substituting different sizes of wheels for the 1" Pulleys

driving the table.
The miniature Meccanograph is constructed from

the following parts : 1 of No. 3 ; 4 of No. 5 ; 2 of
No. 1 1 ; 6 of No. 12 ; 2 of No. 16; 2 of No. 17 ;

1 of No. 19b ; 2 of No. 22; 1 of No. 24 ; 5 of No. 35 ;
21 of No. 37 ; 2 of No. 37a ; 2 of No. 38 : 2 of No.
48a; 1 of No. 52; 2 of No. 100; 3 of No. 1 l i e ;  2 of
No. 126.

The Meccanograph is a model that
every keen Meccano boy would like
to build, but all of us are not so lucky
as to have the necessary parts with
which to build the machine as it is
illustrated in the Instructions Manual.
There is no reason, however, why
everyone should not obtain a consider- N/
able amount of pleasure and amuse- I )
ment from the " baby Meccanograph ” V
illustrated in Fig. 2.

The frame of the model consists of two 5|"
Braced Girders boiled to the side flanges of a
5|*x24" Flanged Plate. A Axle Rod is
mounted on each side of the Flanged
Plate by means of Angle Brackets and
Spring Clips, anil! IV ' e Bracket is free

Fig. 2. A '* baby Meccanograph ”

Travelling and Rotating Crane
In Fig. 3 will be seen a Meccano crane that should appeal to

many model-builders, since it is very realistic and requires
few parts for its construction. If the builder is the lucky

possessor of a Hornby Railway, he will find the crane of con-
siderable use in loading miniature merchandise into goods wagons,
etc.

The travelling base of the model consists of a 5 i*x2 |*  Flanged
Plate with two 31" Axle Rods journalled in the side flanges. Each
Axle carries two 1* Pulleys which form the road wheels. The
jib is built up from four 5|" Strips bolted to two 21" x V Double
Angle Strips that are spaced apart by means of 2}* Strips. The
5 J* Strips are bolted together in pairs and their upper ends are
extended by 2|* Curved Strips. A V loose Pulley is free to rotate
on a J* Bolt that is passed through the ends of the 2 J* Curved
Strips and secured by means of lock-nuts.

The 2* Axle Rod on which the jib revolves is journalled in the
Plate and in a Reversed Angle Bracket bolted beneath the Plate.
To complete the model a Crank Handle is journalled in the

This Crane is just the thing
for a Hornby GoodsAard

Strips and a cord passed from this, round the Pulley at the end of

HERE are eight more models that should keep even the most
energetic constructor occupied for some little time. Each
model consists of only a few parts but will afford plenty

of fun when completed.
A Realistic Meccano Monoplane

Miniature Meccanograph

Fig. 4. Coaster ; a very amusing working model
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races. The models must of course be placed on an incline so
that they may travel under their own weight.

Parts required to build the  three-wheeler : 2 of No. 2 ; 2 of No.
5 ; 2 of No. 10 ;  6 of No. 12 ; 1 of No. 16 ; 1 of No. 17 ; 3 of No.
22 ; 1 of No. 23 ; 1 of No. 24 ; 15 of No. 37 ; 1 of No. 37a ; 2
of No. 48a ; 1 of No. 111c ; 2 of No. 126.

the jib, and secured to the hook.
The parts required to build this model are : 4 of No. 2 ; 3 of

No. 5 ; 1 of No. 11 ; 2 of No. 16 ; 1 of No. 17 ; 1 of No. 19s ;
4 of No. 22 ; 1 of No. 23 ; 1 of No. 24 ; 2 of No. 35 ; 17 of No. 37 ;
1 of No. 37a ; 2 of No. 48a ; 1 of No. 52 ; 1 of No. 57 ; 2 of No.
90a;  1 of No. 111c; 1 of No. 125.

Giant Foundry LadleCoaster, complete with Driver and Passenger
The peculiar vehicle seen in Fig. 4 cannot fail to raise a laugh Nowadays iron and steel play an all-important part in almost

when it is pushed along the floor, for the individual mounted at the
rear rocks himself violently to and fro as if endeavouring to propel
the machine.

The construction of the model is quite simple. Begin by bolting
the two Sector Plates together and securing two 24" Strips in the
front to form bearings for a 1 Axle Rod that carries a loose
Pulley. A 3 J" Axle Rod should next be jon mailed in the side
flanges of the Sector Plate 3 and fitted with a 1" fast Pulley on each
end. One of these Pulleys is connected by means
of cord to  the Pulley 7, which is secured to  a 2" /\xle
Rod journalled in a Cranked Bent Strip 6. This
Axle Rod also carries the Bush Wheel 4.

The “ Meccanitian " 1 is attached loosely to the
Sector Plate by means of Angle Brackets and lock-
nutted bolts 2. His legs—24" Strips—are secured
to a Flat Trunnion to which a 2 | "  Strip and a 1 x

Double Angle Strip also are bolted. The former
carries a 1" Pulley, which represents his head, and
Flat Brackets are secured to the latter to form his
arms. The Strip 5 is attached pivotally to the
latter by means of a 2" Axle Rod and Spring Clips,
its other end being lock-nutted to the Bush Wheel
4. The “ passenger'’ seated at the front of the
model is built up  from a Flat Trunnion, to which a
Flat Bracket is bolted to  form the head. His arms
consist of Flat Brackets which
are secured to  the  Trunnion by
means of Angle Brackets, and
his legs are composed of Angle
Brackets and J* Reversed
Angle Brackets.

The following are the parts
required to build the coaster :
2 of No. 2 ; 9 of No. 5 ; 5 of
No. 10 ;  2 of No. 11 ; 7 of No.
12 ; 1 of No. 16 ; 2 of No. 17 ;
2 of No. 18a ; 4 of No. 22 ; 1
of No. 23 ; 1 of No. 24 ; 8 of »
No. 35 ; 37 of No. 37 ; 6 of No.
37a; 1 of No. 48; 2 of No. 48a;
2 of No. 54 ; 2 of No. 111c;
2 of No. 125; 2 of No. 126a.

every branch of en-
gineering. Fig. 6
shows a Meccano
model of a giant
ladle of a type that
is used in foundries
for handling molten
iron.

Fig. 5
A speedy-looking three-

wheeled Runabout

The superstructure is sup-
ported by a 3"  Pulley Wheel,
to which is attached two

2 | "x£"  Double
Angle Strips.
The roof of the
operating cab is
a 5 | "x2 | "
Flanged Plate
fastened to the
12i" Strips by
2 |"Strips, which
are made rigid
by two51" Strips
bolted diagon-
ally between the
shorter Strips.

The ” ladle ”
consists of two Sector Plates held together by
means of 24" Strips and Flat Brackets. A 34" Axle
Rod passes through a Bush Wheel and two 2 | "

Strips, which are bolted to the  Sector Plates, and carries a 3" Pulley
on each end, these Pulleys being connected by means of cords to 1"
Pulleys secured to the  Crank Handle, which is journalled in the  124"
Strips. The Bush Wheel is secured to  the  3 | "  Rod ; hence, on rota-
ting the handle the ladle can be made to deposit its contents.

The Meccano foundry ladle may be built from the  following parts :
2 of No. 1 ; 6 of No. 2 ; 7 of No. 5 ; 2 of No. 10 ; 1 of No.*16 ; 1 of
No. 17 ;  3 of No. 19b; 1 of No. 19s ; 3 of No. 22 ; 1 of No. 23 ;  1 of
No. 24 ; 36 of No. 37 ; 6 of No. 37a ; 7 of No. 48a ; 1 of No. 52 ;
2 of No. 54 ; 6 of No. 1 11c ; 2 of No. 126a.

Fig. 6
The Foundry Ladle is an
accurate reproduction of

its prototype

Three-Wheeled Motor Car
The  three-wheeled

runabout illustrated in
F ig .  5 ,  a l t hough
small, has a dis-

Baby’s High Chair
This model (Fig. 7) should appeal particularly to our numerous

girl readers, for they will doubtless find it a real help in teaching
their dolls proper table manners !

The construction of the chair will be fairly clear from the illus-
tration. The legs are built up of 5J" Strips strengthened by 2|*
Strips and spaced apart by means of 2 4" x Double Angle Strips.
The bolts 1 are pivotally secured by meansof lock- cs (see Standard
Mechanisms Nos. 262 and 263) . The back consists of two 54" Strips
connected by two Double Angle Strips, while the seat is built up from
three Double Angle Strips ; a similar ...rip also forms the foot-rest.

A 5 |"  Strip is curved to  form the  “ t_ ole " and is connected to  the
back of the model by means of Axle Rods passed through Angle
Brackets and secured by Spring Clips. The height of the model can
be adjusted by passing any hole of the Strip 2 over the shank of a
bolt secured to the  Double Angle Strip 3 by an Angle Bracket.

The parts required to  build the baby’s high chair are : 8 of No. 2 ;
2 of No. 3 ; 12 of No. 5 ; 6 of No. 12 ; 2 of No. 16 ; 2 of No. 17 ; 4
of No. 22 ; 4 of No. 35 ; 35 of No. 37 ; 2 of No. 37a ; 4 of No. 38 ;
8 of No. 48a ; 4 of No. 90a ; 1 of No. 115.
A useful little Treadle Lathe

Fig. 8 shows a neat model of a lathe. The 24" Strip 2, forming
the treadle lever, is pivoted at one end to the Angle Bracket 1 and
near its centre to a second 2|" Strip. The other end of the latter
Strip is mounted on a Threaded Pin secured to the 3" Pulley.

The parts required are : 7 of No. 2 ; 1 of No. 3 ; 1 of No. 5 ;
2 of No. 6a ; 4 of No. 11 ; 6 of No. 12 ; 2 of No. 12a ; 1 of No 16 ;
1 of No. 17 ;  3 of No. 19b ; 4 of No. 22 ;  1 of No. 24;
1 of No. 35 ; 34 of No. 37 ; 2 of No. 37a ; 4 of No. 38 ; 1
of No. 45 ; 1 of No. 52 ; 4 of No. 90a ; 1 of No. 115; 1 of No. 125.

Fig. 7
A cleverly-designed model

of a;Baby’s High Chair

tinctly " racy "
appearance. The
chassis is formed
from two 54"
Strips spaced
apart by means
of the flanges of
two Trunnions,
and a 2 J* x J"
Double Angle
S t r i p  bo l t ed
across the front
axles. The steer-
ing wheel con-
sists of a j"  loose
Pulley secured by
an Angle Bracket
to the Bush
Wheel.

Much fun could
be obtained by
building several
of these models
and organising

Fig. 8
This model Lathe may be operated', by the treadle

attached to the base plate
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A Powerful New Meccano Model:

| Traction Engine
EIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIIIII

The Meccano Traction
E igine hauls its driver

along quite easily

WIMHIIIIIIIIIMIIIIMIIIIIIIIH

(Concluded from last month)

IN last month's "M.Af.” we described the construction
of the main frame of the Meccano Traction Engine,
and also dealt in detail with the Boiler and Motor

unit and the brake mechanism. Fig. 4 in this issue
is a plan view of the engine showing further details
of the gearing and Motor unit, while the underneath
view of the complete model (Fig. 5) clearly shows the
position of the Motor and the arrangement of the brake
and steering gear. Having built the Boiler and Motor
unit and secured it  to the rear portion of the model
as described last month, the gearing controlling the
movement of the model should
receive attention.

The Main Gear Train
The main geartrain is included

in Fig. 4 but its arrangement
will become more clear by re-
ferring to the illustration of the
motor unit (Fig. 2 in last
month’s The arma-
ture spindle of the Motor (48a
in the latter illustration) carries
a J" Pinion 48 that  engages with
a 57-teeth Gear Wheel 47, on
the Rod of which is also carried
a Pinion. The latter  is secured
to the Rod against the inside
of the Motor side plate
and engages a 57-
teeth Gear 49 on the
crankshaft 43 (see Figs.
2 and 4).

The crankshaft also
carries a J" Double-
width Pinion 21 that
meshes with a 57- teeth
Gear Wheel 19 secured
to a 3 | "  Rod 42, on
which is also secured
a 1" Gear Wheel 56
placed against the face
of the Gear 19. On the
other end of the Rod
42 is a Pinion 44.
The Rod is slidable in
its bearings and is con-
trolled by the lever 72.
The latter is connected
pivotally to a Small
Fork Piece (shown in
Fig. 4 and also in Fig.
3 in the October
which engages a Collar 42a
(Fig. 4) carried on the Rod 42.

A H Gear Wheel 56a (Fig. 4)

face of the Motor side plate,
and a Pinion 22 and a
oO-teeth Gear Wheel 45 are
carried at either end of the
same Rod. I t  will be seen
from Fig. 4 that by moving
the lever 72 either of two
gear trains may be brought
into operation, viz. :—the 1"
Gear Wheel 56 may be
brought into engagement
with the 1* Gear 56a, or the

Pinion 44 into engagement
with the 50-teeth Gear 45
(in both cases the Gear 19
remains in mesh with the
Double-width Pinion 21).
Hence a means is provided
whereby the Motor drive
may be transmitted through
two different gear ratios,
resulting in a ” fast ” and
“ slow " speed of the engine.

I t  will be noted that the
Rod 42 and the Rod carrying
Gears 45 and 56a are mounted
in reinforced bearings com-
posed of 1J" Strips bolted
to the Motor side plates.

? Steering Mechanism
The front road wheels 3

(Fig. 5), which consist of
3* Wheels, are carried on

Axle Rods 27 journalled
in the holes of a 3 | "X | "
Double Angle Strip. The
latter is secured to the inside
of a channel girder formed
by two 3 | "  Angle Girders 26
bolted together as indicated.
The inner ends of the Rods
are journalled in Angle
Brackets bolted to  the  Girders
and are held in position by
Collars secured to the Rods

3
’80A

80<

56

49

22
r-56A

4-2A

80  A
80A

is secured to  a 4f ff Rod and

placed against the outer

I • i t|e  J

against the faces of theFig. 4. Plan view, showing Crankshaft and Gearing, etc.
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bolts being 1" from the centres of the discs and placed
diametrically opposite to each other. When the wheel
is placed on the Axle Rod 31 (Fig. 5 ; also Fig. 3, October
"M.M”)  i t  will be found that the shanks of the bolts
will engage in the holes or slots of the 3 |"  Gear Wheel
12. The idea of this arrangement is to provide a more

Angle Brackets. This arrangement is shown quite
clearly in Fig. 5.

The Wheel Flange 8 (Fig. 5) is secured to the Girders
26 by bolts passed through a 2" Sprocket Wheel, and a
I j "  Rod secured in the latter acts as a pivot for the
front axle unit. The Rod is journalled in a Double
Bent Strip 8a (see Fig. 2 in the
October bolted to the
underside of the Boiler and in the
second hole of the Boiler, and is
held loosely in position by means
of a Collar placed on the Rod
inside the Boiler.

The steering mechanism is con-
trolled from a steering wheel 4
(Fig. 4) secured to an 8" Rod 11
that is journalled in Double
Brackets bolted to the side
frame plate of the rear
portion (see also Fig. 3, October

The steering Rod
1 1 carries at its lower end a
Worm 10 (Fig. 5) engaging
a Pinion 9 on a 3£" Rod
28, which is journalled in
1 |*  Strips bolted to the
side plates of the frame-
work (see also Fig. 3,
October

The Rod 28 carries j
several Couplings and J
Collars 28a (Fig. 5), f l
the heads of the grub f l
screws of these serv- f l
ing to grip a 16" f l
length of Sprocket f l
Chain that is wound
round the Coupling
five or six turns and t
t hence  pas sed
round the 2"
Sprocket Wheel ,
attached to the
front axle. The
ends of the chain
are of course joined
together. By reason 33 ----S
of this arrange- \
mentthefront  wheels v]
may be directed either
to  right or left accord- 34 ~
ing to the direction in
which the steering wheel
is turned. This steering
gear closely follows the
method used in actual
practice.
Building the Driving Wheels

The actual construction of the driving
Figs. 3 and 4) should offer little difficulty.

secure hold for the road wheel
than would be possible simply
by tightening the set-screws of
the Bush Wheels secured to
the Hub Discs.

In the case of the left-hand
driving wheel it is necessary
to space it  from the frame
plate of the rear portion in
order to allow sufficient clear-
ance for the Flywheel 17 (Fig. 4),

and for this purpose a
2 |"  Face Plate 32 (Fig. 5)
carrying two Threaded Pins
is passed over the Rod 31
and its set-screw tightened
so that  i t  is  secured with the
Threaded Pins engaging
slots or holes in the brake
drum 30. The left-hand
driving wheel may now be
placed in position, the
Bolts of the wheel engaging
slots or holes in the Face
Plate 32.
The Motor Control

The control handle for
the 4-volt Electric Motor
is shown at 71 (Fig. 4).
By pulling or pushing this

handle the
Motor may be

started, stop-
ped, or revers-

ed. The handle,
which consists
of a 1" Rod in-

serted in a Hand-
rail Support, is

secured by a
Coupling to a 4 | "
Rod on the lower
end of which is a
Swivel Bearing 29a
(Fig. 5) attached
pivotally by a bolt
29 to one of the
Motor switch arms.

, A support and guide
for the 4 Rod is

formed by a Collar
by a bolt to the side plate of the

2828A

29A
3812

14

Fig. 5.

pivotally attached by a bolt to the side plate of the
frame, the bolt being locked in position against the
Collar by a nut (see Fig. 4). I t  is important to  note that
the bolt does not nip the 4J" Rod ; the latter must be
quite free so that the Motor switch may be moved by
pushing or pulling the handle 71.

wheels (see
Two Hub

Discs bolted together and secured to a Bush Wheel
(which acts as a hub) form both the right and the left-
hand wheel but slightly differing methods are adopted
to secure them to the axles. In  the case of the right-
hand wheel (shown in Fig. 1, October the
method is as follows :—

Underneath view, showing Steering Gear
and Electric Motor, etc.

Constructing the Canopy and its Supports
The canopy (Fig. 6) may now be constructed. I t  is

built up from three 5 | "x3 j "  Flat Plates 41 joinedTwo Bolts are secured by nuts to  the Hub Discs, the
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together with the
centre Plate over-
lapping the rear end
Plate b\r three holes
and the front end
Plate by four holes.
The sides of the
canopy are extended
by 7|" Strips 41a
joined to the Plates
41 by Flat Brackets,
and the portion that
surrounds the chim-
ney is formed by 2"
Flat Girders 20c se-
cured to the front
Plate 41 and to a
Flat Girder, the latter
being joined to the

bottom gear by mov-
ing the lever 72 over
to the extreme left.
Before switching on
the Electric Motor
see that  the brake
is ** off,” i.e., with
cord slack. Now
switch on the Motor
by pulling or pushing
the handle 71 (Fig.
4) according to the
direction (either for-
ward or reverse) in
which it  is desired
to travel. When
only a light load is
being hauled or the
engine is running

7 |"  Strips 41a by
Flat Brackets.

The 3 |"  Rods 20
forming the supports for the canopy are secured in
Couplings 20a, which in turn are secured by bolts
Plates 41. The lower ends of the Rods are

“ light ” the fast or
top gear may be
employed, but for

the heavier loads the bottom gear should always be used.
When it  is desired to run the engine without the tractor

moving (such as when driving the dynamo)

Fig. 8. This splendid engine is the prototype of the Meccano model. It was built by
Ransomes, Sims & Jefferies Ltd. ( Ipswich) ,rto whom we are indebted for the photograph

to the

secured in Collars 80a carried on the Boiler
and bunker frame Plates. These are clearly
shown in Fig. 4.

To complete the realistic appearance of
the model steps 36 (Fig. 5) consisting of
1 j"  Angle Girders should be bolted to the
Plates of the main frame. Two Double
Brackets to which are bolted two 1" Tri-
angular Plates form the coupling 33 by
means of which the trailer draw-bar may
be attached to the traction engine.
General Remarks

the lever 72 should be placed in the central
position. In this position both the Gear
Wheel 56 and the Pinion 44 are disengaged
from their respective gears and no power
is transmitted to the driving wheels.
Great Loads Hauled by the Model

One of the outstanding features of this
model is its great load-pulling capacity.
The illustration incorporated in the heading
of this article is a reproduction from an
actual photograph showing the tractor at
work hauling a load many times its own size

When the model has been completed a
Meccano 4-volt 8-amp. Accumulator may
be placed in the space provided in the rear
portion of the model as shown in the
general view of the model (see Fig. 1 in the
October also Fig. 6 below), the
terminals being connected by two insulated
wires to the terminals of the Electric Motor.

In order to prevent the various gear wheels, etc.,

and weight. In  this particular case the
" driver ” weighs 100 lbs. !

Of course, in hauling a load of this des-
cription it  will be necessary to  add ballast to
the engine for, unless firmly held down, it
has a tendency for using its back axle as a
base for pivoting operations 1 The engine

affords a curious sight when the nose rises in the air as the
; crankshaft and gears force the driving pinion round

Fig. 7. Underneath view of
Section of the Canopy

afford:
I Aying

a

slipping on the shafts
when the model is
hauling heavy loads,
it  is wise to tighten
two set-screws on
each Gear Wheel
(assuming, of course,
that the wheels are
fitted with the new-
style bosses, the tap-
ped holes of which
pass comple t e ly
through the bosses,
diametrically). If
this is done there will
be no trouble with
loose Wheels.

To set the model
in operation it is
necessary first to  en-
gage the slow or

the stationary axle !
The  add i t i ona l
weight required can
be obtained by filling
the Boiler with pieces
of lead or a large num-
ber of Meccano Strips.

To obtain the best
results care must be
paid to every detail of
the construction and
the gear shafts must
run quite freely. A
little oil applied to
the Gear Wheels and
Rods will greatly as-
sist the smooth work-
ing of the model.

For list of parts requir-
ed to build this model see
October “ p. 851.Fig. 6. The Complete Meccano Model Traction Engine
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I Scientific Apparatus in Meccano f
Microscope Accessories made by Dr. Ernest Bade
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I—AN ELECTROCUTING DEVICE FOR MICROSCOPIC ANIMALS

THE  wonderful  adaptability of the  Meccano system i s  well-known
to most “ readers, but  i t  may  come  as a surpr ise  to
some people to  learn that Meccano can be utilised in  construct-

i ng  delicate apparatus for  use  i n  connection with the study of micros-
copy.  Meccano i s  used by  Dr.  Ernest Bade in the construction of
ail kinds of instruments and experimental apparatus that he  uses
in  h i s  scientific s tudies .  We  have received particulars of a number
of these instruments,  and details  of one arc given in full below. We
propose to include descriptions of others i n  the Magazine from
t ime  to  t ime .

Nature  s tudy  i s  a subject  that appeals to  most of us, and wi thou t
doubt  i t  forms one of t he  most interesting and ins t ruc t ive  spare-
t ime occupations. While a great deal of pleasure may  be obtained
by  studying the animals, birds o r  insects that are visible to the
naked eye, an  entirely new sphere of exploration may be  opened
up  by  means of a microscope. The teeming life that  goes on  in
the air o r  i n  water and vegetation i s  of absorbing interest.

Doubtless, there are many " ALAI.'’ readers who have in the i r
possession, or  are able to make use of, a microscope. The instru-
ment need not necessarily be an  expensive one as  i t  i s  qu i te  possible
to study the form and actions of some of the very smal l  an imal s
present in, say, a drop  of rain or  pond water with qui te  a simple
ins t rument .  In many cases, when examining specimens of t h i s
kind,  i t  i s  required to mount  them between th in
slips of glass, so that they may  be  hied for fu tu re
reference. I t  i s  here
that a difficulty occurs,
for  i t  i s  practically im-
possible to  kill such t i ny
animals  i n  the  ordinary
manner without  totally
destroying their  original
shape.

Wi th  the apparatus
about to be  described,
however, i t  i s  possible to
execute a minute ani-
mal  instantaneously by
pressing a switch,  so
causing a high-voltage
current generated by  a spark coil
to pass through the animal.  The
electrocuted specimen may then
be studied at  leisure.

I t  will be seen from the illus-
tration that,  i n  addition to the
microscope and  Meccano parts, a spark-coil  i s  required to  complete
the apparatus, and the rather high cost of one of these coils might
at  first deter readers from carrying out the experiments. There
i s  no  necessity to purchase a brand new coil, however, for  a
second-hand article, which can be  bought at  many electrical
stores, will be  found quite satisfactory. The coil shown in the
i l lustrat ion i s  of an  old “ army ” type  used in  held transmitters
during the war, and many dealers i n government surplus materials
are willing to  sell these coils for qui te  a small sum.

Again, a spark coil, somewhat similar to that i l lustrated,  was at
one time fitted to the Ford car, and i t  should be  quite  a s imple
matter to  obtain one of these from a garage or  electrical shop, for a
few shillings.
Commencing to Build the  Instrument

The standards holding the glass plate should first be constructed.
Each consists  of two 4 F Angle Girders spaced apart at  the i r  upper
ends  by  2 ! "  Angle Girders and at  the bottom by  Angle Girders.
The upright Girders  are further strengthened by  4 V and 2 | "  Str ips
bolted in  the posit ions  shown and spaced by  a 2 Angle Girder  held
to  the St r ips  by  means of Angle Brackets.

When these standards have been completed a strip of clear glass,
approximately 6 ff x2" ,  should be obtained, and two holes bored in
i t  to receive the Terminals  shown. The drill ing of the holes can be
carried out  with the aid of a three cornered drill ,  but those who do

not  wish to undertake this operation (which calls for considerable
care if the glass i s  to be  dril led properly, and not cracked) may
avoid the necessity of passing bolts th rough  the  glass  by  using clips
to liold the glass i n  place. The cl ips  may consist  of Flat Brackets
bolted to the 2 V Angle Girders  on  which the glass plate rests,  and
the Terminals should be connected to them.  Two clips should be
used at  each end of the plate.

The  two  standards  should next  be screwed down to a base of hard-
wood or  some other insulating substance and the glass plate placed
on top  of the  supports and fastened in  posit ion.

In  the i l lustrat ion each end of the plate i s  shown secured by
means of a 6 B.A. Bolt pushed through the  centre slot i n  t he  2 V
Angle Girder and also through the dril led hole in  the plate. A 6
B.A. Nu t  and Terminal i s  screwed on  each Bolt so that short lengths

of stiff wire may be mounted in the positions indicated.
A 6 B.A. Bolt,  Nut ,  and Tenn  in  a l  i s  attached to one of the

4V Angle Girders  of each of the standards, and  lengths of
wire (preferably of the rubber covered type) are taken from
these terminals to the secondary te rmina l s  mounted on
one side of the spark coil case.

The press-switch should next be  constructed. The base
of the switch consists  of a 5 | "x2 | "  Flanged Plate having
attached to i t  a Double Bent Strip and two  6 B.A. Bolts
fitted with Terminals. One of these Terminals i s  insulated

from the Plate by  means  of an  Insulating Bush
and Washer but  i s  connected by  a length of
wire to a second insulated 6 B.A. Bolt fastened

to the centre of the Plate.
The other Terminal i s  in
electrical contact with the
Plate. The switch arm con-
sists of a 5V  Strip rigidly
secured to the Double Bent
S t r ip  and fitted with a 6
B.A.  Bolt and a Flat Trunnion
3 .  Upon depressing the
latter the 6 B.A. Bolts are
brought together and thus
current can flow between the
two Terminals of the switch.

A length of wire 4 should
be  taken from one Terminal
of the switch to one pole of
a 6-  or  4 -volt accumu-
lator. The wire 5 i s  attached
to the second terminal of

the accumulator  and i t s  other end i s  fastened between the binding
nuts  of one of the primary terminals mounted on  the spark coil
box. Finally, a length of wire connects the other primary terminal
and the second terminal of the switch.

All i s  now ready for carrying out  the  experiment. The two short
wires should be  arranged so that the i r  ends are about apart.
Upon depressing the  Flat Trunnion of the switch a spark should
pass between the ends  of t he  short wires. If a spark cannot be
obtained the ends of the wires should be brought nearer together
and the interrupter screw 6 on the end of the coil box should be
adjus ted .  Having obtained the spark the drop of water, known
to conta in  the minute  an imal  tha t  i s  to be  examined,  is  next  placed
on  the glass slip. The latter should then be placed on  the glass
plate so that the drop can be viewed through the eyepiece of the
microscope in the usual manner ,  care being taken to see that  the
ends  of the two wires  d ip  into the fluid.

\\ hen the an imal  i s  seen to be in  a suitable position between the
ends of the wires the switch should be  closed by  depressing the
Flat Trunnion and a charge of electr ici ty will pass between the
ends  of the wires, thus  electrocuting the animal. The  dead  an imal
may then be mounted between glass s l ips  i n  the usual  manner .

Other interesting experiments  may be carried ou t  by  subst i tu t ing
specimens of plant and animal  t issue i n  place of microscopic
animals,  and noting the varying effect that the electric dis-
charge has upon them.

General view of the apparatus, showing the spark-coil and microscope in position
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Fun on a
are obtainable from
all high-class Toy
Dealers everywhere.
If you are interested
in model Motor Cars,
Cranes, etc., ask for
free folder illustrated

in colours.

Fairycycle *’
Association

You remember the great fun Johnny got with his “ Fairy-
cycle ” when his Mother asked him to take that note to
Mrs. Smith. Well, we are going to tell you this month
how Mary got into difficulties and was saved from
trouble by Johnny with the aid of his “ Fairycycle."
It happened like this. Johnny’s Mother told Mary to
fetch some cooking apples from the shop in the village.
Mary put on her hat, picked up the shopping basket,
and placed the money which Mother had given her in a
neat little purse.
Mother had been very careful to impress upon Mary
that she must carry the money carefully in her hand,
and see that she was given the right change.
Mary promised to do all this, and off she went.
On opening the gate she was startled by a small puppy
which came jumping up at her—so startled, in fact, that
she dropped the shopping basket and the purse.
Now that playful little puppy thought this was great fun,
and immediately grabbed the purse in his mouth and
made off as quickly as he could down the street.
Mary began to run after him, but was no match for the dog.
Johnny, seeing his sister’s distress, came to her assistance.
*' I will go after him on my * Fairycycle ’ ” he said, and
before Mary could reply, he pedalled down the street at
full speed in pursuit. The little dog ran on and on, round
the corner and down the hill, but Johnny soon overtook
him, for, as you know, a “ Fairycycle ” is very fast for its
size. In fact, he would have run over the puppy but for
the very powerful brake, which is fitted to the No. 8
“ Fairycycle.M

The little dog was so frightened at nearly being run over,
that he dropped the purse and ran into a garden.
Johnny quickly dismounted, picked it up, and put it in his
pocket where the puppy could not get at it.
However, the puppy had not finished yet, for he was really
out for some fun, so he came tearing down the garden the
moment Johnny remounted his “ Fairycycle,” and started
jumping up at him as he pedalled up the hill.
It was not so easy coming back as it was going, for the hill
was fairly sleep and it required all Johnny’s ability to keep
his balance, for you know how you wobble when you put
extra pressure first on one pedal and then on the other.
However, it was not so difficult climbing this hill, for being
on a No, 8 “ Fairycycle ” with ball bearings was like
riding a full-sized bicycle.
By the lime they had reached the top of the hill, the puppy
had at last discovered that he could not upset Johnny, so
he decided to run off and romp with another dog.
No one was more pleased than Johnny, and he turned into
his garden gate feeling a real hero for having rescued the
purse.
Mary was delighted, and so was Mother, for the purse
contained a pound note, and it would have been a very big
amount to lose.
Mother rewarded Johnny with sixpence and told him to
go and buy some sweets to share with his sister. It was
the first time Mother had realised that a •• Fairycycle ”
could be really useful.
“Why  didn’t we give you a ’Fairycycle’ for your
birthday instead of those dolls and other things ? ** said
Mother. Mary thought for a moment, and then said
“ I wish you had, but in any case, I don’t mind sharing
Johnny's.”
“ Come on Johnny,” said Mary, “ I know- a game we can
play with my dolls and your ' Fairycycle.’ ” Next month
we will tell you what her idea was, but you will never guess.

owners are eligible for
membership witnout fee.
Every “ Fairycycle "has
a badge attached. The
membership forms,
which are given with
every M Fairycycle,*’
should be filled up and
sent to Lines Bros. Ltd.

Fairycycle
CHAPTER THREE

HAS REAL
Dunlop Balloon Tyres

The price of the No. 8 Model is 87/6.
The specification includes nickel-plated
rims, upturned handle bars, rim brake,

cycle stand and carrier.

OTHER FAIRYCYCLE MODELS Regd. Trade Mark,
The Red Triangle Trade Mark on the
" head ” makes a genuine FAIRY  -

CYCLE easily distinguishable.

Fairycycles are made by
LINES BROS. LTD.

1 14* Morden Rd. ,  Merton,  S .W.19

No. 1 ,  with tangent spoke wheels,
S* ribbed tyres,stand and carrier u

No. 2, with stand and carrier,
ribbed tyres, rim brake, up-
turned handlebars, tangent 40 /  A
spoke wheels. J \J

No. 3, De Luxe Model, with ball
bearing wheels, 1* ribbed tyres, CQ/ /C
plated rims, etc. J ”  u

No. 4, Super Fairycycle with ball
bearings throughout and spring z, f
saddle, 1"  cushion tyres O J *

No. 6, Senior Model with 16*
wheels, 1* ribbed lyres, ball
bearings throughout « V *

No. 7, as Model 6, but with 16* x *7 C /
1§* pneumatic tyres • *
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Competition Page
Famous Trains Voting Contest

Mr. Cecil J .  Alien's articles on " Famous Expresses ”
which have appeared month by month since January
of last year have proved one of the most popular features
the “M.M.” has ever introduced. Large numbers of
readers have written to express their enthusiasm for
these articles and to say how greatly the interest of
a long journey by a famous express has been increased
as the result of reading Mr. Allen’s article on that
train, and especially so if they
had the article with them at
the time.

Quite naturally the eager-
ness with which readers have
looked for accounts of the
runs of the famous expresses
of their favourite line has
caused mild protests when some
other line has had the honour
of providing the " express of
the month.” Everything comes
to those who wait, however, and
gradually Mr. Allen will satisfy everybody. In the
meantime we should like to know which have been
the most popular of these articles, and we therefore
announce a voting competition with that object.

In  the panel in the centre of this page there appears a
list of the ” Famous Trains ” that have been described by

Mr. Allen, and every entrant for the competition is
required to state on a post-card :—

(1) Which of the trains is his favourite.
(2) What he considers will be the twelve most popular

trains in the order of their popularity. I t  should be
noted that competitors need not necessarily in-
clude in this forecast the trains that happen to
be their own personal favourites.

(3) The name of a train
that has not been dealt
with so far and which
would be suitable for in-
clusion in this series.

Prizes of Meccano or Hornby
Train goods (to be selected
by the winners) to the value
of £1 /1 / -  15/-  10/6 and
5/- respectively, will be award-
ed to the four competitors
who give the most accurate
forecasts of the final order

of voting. In addition, there will be a number of
consolation prizes.

Entries should be addressed to “ Trains Forecast,
Meccano Magazine, Binns Road, Liverpool,” and
must reach this office not later than 30th November.
Overseas closing date, 28th February.

Q Aberdonian, L.N.E.R.
Atlantic Coast Express, S.R.
Birkenhead Diner, G.W.R.
Cornish Riviera, C.W.R.
Dover Pullman, S.R.

H Fishguard Boat, C.W.R.
P Flying Scotsman, L.N.E.R.

Folkestone Flyer, S.R.
Golden Arrow, France.
Hook of Holland, L.N.E.R.

g Irish Mail, L.M.S.

n
Manchester “C lub ' ’  Trains, L.M.S. g
Midland Scotsman, L.M.S.
Queen of Scots, L.N.E.R.
Royal Scot, L.M.S.
St. Gotthard Pullman, Switzerland. O
Southern Belle, S.R, E
Torbay Limited, G.W.R.
Trans-Canada Limited, C.P.R.
Union Express, S.A.R.
West Coast Postal, L.M.S.
3.20 Down Manchester, L.N.E.R.

nanannnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnn

November Painting Contest
Next to the publication of the November

“M.MT the greatest thrill of the month
for all Meccano boys will be “ the Fifth."
Obviously then any painting competition
announced for this month must be con-
nected with fireworks, and the subject
we have chosen is a "Guy  Fawkes' night
bonfire." Competitors may use crayons
if they prefer.

It  is not necessary to  explain the subject
further, and we hope every reader whose
fingers remain sufficiently free from bums
to enable him to hold a paint brush or
crayons will enter.

Prizes of Painting Materials or Meccano
Products (to be chosen by the winners)
to the  value of 10/6 and 5/-,  will be
awarded to the competitors who submit
the best entry in each of the usual two
sections; A for readers aged 16 and over,
and B for those under 16. Each competitor
must give his name, address and age, on
the back of his entry, which must be
addressed to  " November Painting Contest,
Meccano Magazine, Binns Road, Liver-
pool," and sent to reach this office not
later than 30th November. Overseas
closing date, 28th February. ____________

Initial Sentences
The Doublets and other word juggling

competitions have proved so popular in
the past that we feel sure readers will like
this little test. It  consists in providing
two sentences, the initial letters of the
successive words in which must begin with
the successive letters forming the  names

" Meccano " and " Hornby." To make
the  point clear an example based on the
name " Meccano " is given here :—
“ Meccano Entrances Creating Continually
A New Outlook."

Prizes of Meccano Products or  Hornby
Train Goods (to be chosen by the winners)
to  the value of 10/6 and 5/- will be awarded
to  the two competitors who submit the best
lines' in each of the usual two sections,
A for readers aged 16 and over, B for those
under 16. Each competitor must give his
name, address and age on the back of his
entry, which must be addressed to " Word
Building Contest, Meccano Magazine,
Binns Road, Liverpool," and sent to
reach this office not later than 30th
November. Overseas closing date, 28th
February.

COMPETITION RESULTS
HOME

Doublets No. 4.— Probably the Doublets set in this
contest were somewhat more difficult than those of
our earlier competitions—in certain cases they were
designed to be teasers— but that  fact proved of no
importance to the big number of readers who sailed
home with totals below 70 links.

The actual winning ent ry  contained 59 links only
but  several entries totalling a lesser figure but con-
taining inadmissible words such as  well-known foreign
words— the German Herr is a case in point—had to
be disqualified.

As the Overseas section remains open we cannot
publish the solution to the contest a l  this stage.
The successful competitors in the Home section are :—
1. F. CAMPBELL (Castledermot, I.F.S.) : 2. W. G.
SHAW (Liverpool); 3. G. K. JACKSON (Castledermot,
l.F.S.) ; 4. G. KENNtNG (Birmingham). Consolation
Prizes: A. G. ATKINSON (Leeds); A. S; GLADWIN
(Carmunnock) ; K. W. HELMORE (Forest Gate, E.7) ;
A. TURNER (Grays, Essex) ; R. WARREN (Wolver-
hampton).

37th Photo Contest.— As we expected, there was a
splendid entry  for this competition, for the subject
provided an opportunity for practically every reader
to take part.

There were snapshots taken on the seashore—it  is
safe to say that there is not a “ 50-mile stretch " of
English coast-line unrepresented in the views—
in the mountains and valleys of Switzerland, Scotland
and Wales, farm scenes from various parts of the
Kingdom, while Killarney, Loch Lomond and Winder-
mere represented Britain's lakes.

Awards were made as follows First Prizes :
Section A, J .  G. MAKIN (Romford) ; Section B, L,
SANSOM (Barrow-in-Furness). Second Prizes : Section
A, H.  G. LANCASTER (Woking) ; Section B, A. E .
WooD (Rotherham). Consolation Prizes : Section A,
Miss M. DAViso-N (Chiswick, W.4) ; J .  W. HoLLYBANK
(Coventry). Section B, H. Jupp  (Leytonstone, E . l l ) .

Holiday Story Competition.—The announcement
inviting readers to tell the Editor  of the most interesting
experience of their holidays, specially stated that
“ l ack  of thrills*’ would prove no disability. I t  was
apparent from the number of really interesting but
unvarnished stories sent in for competition that
readers generally appreciated the assurance.

In  the space available here i t  is out  of the question
to at tempt a commentary on even the winning entries.
We append the list of prizewinners : —First Prizes :
Section A, W. HARiioku (Normandy, Surrey) ; Section
B, W.  L. S1MPSGN (Margate). Second Prizes : Section
A, W.  G. STOKES (Atherstone) ; B.  C. B. LoVELi.
(Bristol). Consolation Prizes: Section B, A. R.
BARRIE (Edinburgh) ; G. S. PARKER (Southampton) ;
B. A. RosE (Walthamstow, E.17).

OVERSEAS
Advertisement Fragments.—Overseas readers ob-

viously arc possessed of eyes every bit as  keen as
those of their fellow readers a t  home. There was a
bumper entry for this competition ami many com-
pletely accurate solutions were submitted. Following
our usual practice the prizes were awarded to the
competitors who sent in the neatest or  most novelly
prepared entries ; due allowance being made for age
wherever possible. The successful competitors were :—
1. MACLEOD MORGAN (Sydney, N.S.W.) ; 2. D. BLACK
(Hamilton, N.S.W.) ; 3. R. WALLACE (Durban,
Natal, S.A.) ; 4 J .  H. Scorr (Gisborne, N.Z.). Con-
solation Prizes: L. IsoN (Victoria, Australia); H. T.
JEFFERY (Durban, Natal, S.A.) ; L. G. MAUGER
(C ran brook, West Australia) ; D.  Ross (Cape Town).
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With the Secretary
Inter-club Visits

1 am giad to notice that the practice of exchanging visits has
been followed by several clubs during the  past Summer. The
clubs concerned came together to contest a cricket match or for
a joint excursion to  some place of interest. They invariably spent
a jolly time, and the friendly visits will certainly be repeated

It seems to  me that  something of this
kind should also be tried during the Winter
sessions. An invitation to pay a visit
on the occasion of an exhibition or  a con-
cert, for instance, would be greatly ap-
preciated by the members of neighbouring
clubs, and would no doubt bring a similar
courtesy in return. Clubs may also be
brought together for football matches,
while table-tennis is an indoor game that
is very suitable for friendly team contests.
In addition members of clubs who include
debates in their programmes will find
that a debate with another club widens
their outlook and improves their oratory*

Correspondents Wanted
During the  past twelve months the

Correspondence Chib has shown wonderful
progress and applications for membership
arrive regularly in large numbers. Mem-
bers overseas are taking a particularly
keen interest. Until recently my chief
difficulty was to find suitable correspon-
dents for the many English boys who
wished to be put into touch with friends
in other countries ; now the  position is
completely reversed and boys overseas
are waiting ! I should like many more
boys in England to join the club, and I
can promise them interesting correspon-
dents almost immediately. Those who
join will not regret having taken the
opportunity of learning something of the
interesting lives of Meccano boys whose
homes are in other countries.

The most remarkable increase in mem-
bership has been shown in France, and
there is now a considerable waiting list
of boys in that country. Most of them
desire to correspond with English boys,
but some wish to communicate with members in Italy and Ger-
many. 1 shall be glad to enrol members in both countries.

A great increase in the demand for correspondents living in
Canada and the United States is also noticeable. These countries
are attracting the attention of members in France and Egypt,
as well as in England, and any Canadian or American boy who
wishes to exchange notes and views on subjects of common in-
terest with one or more of them can very easily be accommodated.
In addition, enthusiastic Guild members in Malta, India, Egypt,
South Africa and the Straits Settlements are still awaiting friends,
particularly in England. Boys of 14 to 18 who are interested in
stamps or photography are specially wanted. Enjoyment of these
hobbies is greatly increased by correspondence with an overseas
chum of similar tastes.

Avoiding Delay
New members of theTclub are sometimes disappointed by a

little delay occurring in finding suitable correspondents for them.
This is very often due to their asking for friends in parts of the
world where the  jxipulation is small and the number of Meccano
boys limited. It is notJessy to find correspondents in Tibet or

Alaska, for instance 1 Some members
also insist that their correspondents
shall be interested in an uncommon
hobby, and this also may be the cause
of delay.

The situation would be made very
much easier for the Headquarters staff
if each member were to name alternative
countries on his enrolment form, and
at the  same time to  give additional hobbies
or subjects in which he is interested.
When this is done there is usually very
little difficulty in providing a member
with a suitable correspondent within a
reasonable time. His chief requirements
are not forgotten, however, and a t  the
first opportunity he is placed in com-
munication with a boy in the country
first chosen by him. This, of course,
does not mean that the first correspon-
dence shall come to an end, as each mem-
ber is allowed three correspondents.

A Reminder  to Unaffiliated
Clubs

Once more I find it necessary to draw
the attention of secretaries of clubs not
yet affiliated to the importance of sending
regular reports for inclusion in " Club
Notes.” I do not receive as many of
these as I could wish, probably because
secretaries imagine that such details as
they can supply are not sufficiently in-
teresting. This is quite a mistake.
Nothing gives me greater pleasure than
to record the  growth of a club from small
beginnings to an established position
among affiliated clubs. 1 am often able
to give advice regarding the working of
a club that will speed up its progress, but

I cannot do this unless I am fully informed of its activities. This
can best be done by means of regular reports, and I hope to re-
ceive more of these every month from the secretaries of chibs
that  have not yet been affiliated.

Proposed Clubs
Attempts are being made to form clubs in the  following places

and boys interested should communicate with the promoters,
whose names and addresses are given below :—
BIRKENHEAD.-—Wm. R. J-owthinn, 91, Elmswood Road, Higher

Tran mere, Birkenhead.
BURTON. —Frank Kerry, 39, Wood Street,  Burton.
WEMBLEY.-—G.  B. Weightman, St. Malo, lb, Vivian Avenue

East, Wembley.

Meccano Club Leaders
No. 37 .  Mr .  F.  Bur fo rd

| Mr. Burford is the enthusiastic Leader of the
= Dudley Meccano Club. Although this club was

affiliated only as recently as June last, it has
= already made very great progress. Mr. Burford
= organises the club meetings on rather novel lines.
-L They are held from 3 p.m. to 8 p,m. on Saturdays,

and lea at 5 p.m. gives a j oily social air to each
- meeting. The club's chief activities are Model-

building, Lectures and Games.
. .... imitniinhlininiiittniiHniiiu.....
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form of a motor- bus tour of the Essex coast. The
Chairman, the Rev. L. FL Hinder, is leaving to take
up duty at Croydon. His departure will be greatly
regretted by the members and it is proposed to make
him a presentation. 1 hiring the winter three meetings
per month will be devoted to hobbies and the fourth
will be a social evening, A new Assistant Leader,
Mr. H.  Miller, has been appointed, and he will organise
a wood-working section. Secretary : Mr. A. E. Ward,
Osborne House, Pepys Street, Harwich,

Clubs not yet Affiliated
Darwen M.C.— Hornby Train Night is always

popular. Members bring their trains and rails and
a large track is laid
down, A Mystery
Hunt caused great
excitement and was so
great a success that it
will be repeated. Sec-
retary: J .  Ea tough,
16, Bridge Street,
Darwen.

Cowlersley MX. — A
wed-attended Exhi-
bition has been held,
the models on view
including Cranes of
various types, a Canti-
lever Bridge, a Motor
Van and an Aeroplane.
The secretary explained
the models to visitors,
who were greatly in-
terested. An excellent
winter programme has
been arranged. Club
roll : 23. Secretary :
H. Wilson, 40, Western
Road ,  C o w I e r s1 cy,
Huddersfield.

Exhall M.C. — The
membership shows a
splendid increase but
there is still room for
more recruits. An Ex-
hibition will be held a t
Christmas and a Concert
is also to be organised.
I t  is anticipated that
the club will soon be
affiliated. Secretary ;
M. Melville, Ex hall
Vicarage, Coventry.

Morecambe M.C—
Meetings are being held
regularly, but a club-
room has not yet been
secured and difficulty
is also being experienced
in securing a Leader.
The secretary would be
very glad to hear from
any gentleman in Che
district who would be
willing tn help, Club
roll : 10. Tom Banks,
'* Swanmore,” 47. West
End Road, Slorecambe.

Worthing M.C.— Model-
building, Drawing and

Painting Competitions are held weekly and a prize is
awarded to the member with the highest total of marks.
A Lecture on *J I he History of Railways ” is being given
in serial form. On Hornby Train Nights three engines
and 2Q trucks and coaches are in use, and complicated
operations are successfully carried through cm a large
la you t. Clu b rol I : 12. Secretary : Ra ymond Knowles,
” Shanklin,” 69, St. Thomas Road, Worthing, Sussex.

Overseas Affiliated Clubs
Dunedin M-C.— Recent meetings have included a

Five- minute Lecture Night, and a Demonstration of
a Model Motor Chassis built by the secret a ry. Several
Model -building Contests are to be held and a visit to
the Dunedin Observatory has been arranged. Club
roll: 14. Secretary: Tony Mac Lachlan, Art Studio,
66, Albany Street, Dunedin, Otago, New Zealand.

Wanganui M.C.— Visitors’ Night attracted many
friends of the members, including the Superintendent
of the Fire Brigade, who judged the Models. Model-
building Competitions are held monthly. Club roll: 29
Secretary: S. Smith, 16, Selwyn Street, Wanganui,
New Zealand.

Belgravia f Bromley Hili) M.G- -The new session
commenced very well with a Model -building Com-
petition and an Exhibition a t  a local Garden Fete,
when a su ni of more than 10 / -  was collected. Meetings
are held on  the second and fourth Tuesdays in the
month in S t  John’s Church Institute, Catford. Joint
meetings arc to be arranged with the Woolwich and
Plumstcad M.C. A Table Tennis team is being
formed and it is hoped to play matches against neigh-
bouring Meccano clubs. Club roll : 7<J. S< (-friary :
R. Wooiidgc, 29, Comston Road, Bromley Hill, Kent,

Bristol Grammar School M.C. -A very successful
winter session is expected. An Indoor Games Section
has been formed, and arrangements made to visit
the Beckett Locomotive Works and a local Paper
Mill, Model- building Evenings and Hornby Train
Nights are greatly en-
joyed. The Leader is to
give a lantern lecture
<m '* The Lake District.*'
Club roll : 35. See-
retary : J .  C. M. Salter,
88, Hampton Road,
Bristol.

Dudley M.C.—The ex-
ce l  1e n t progra rn me
drawn up includes
Model- building, Games
Evenings ami Lectures
on ‘‘ Portsmouth Docks”
and other engineering
subjects. A-a Exhibition
and Social will bring
the session to a close.
Members are selling
scent cards to raise
funds to buy a Meccano
Outfit for the club.
More members are re-
quired and the secre-
tary will be glad to
hear from any boy
wishing to join. Club
roll : 1 5. Secretary :
W. E. Darby. 93,
Queen’s Cross, Dudley.

Holy Trinity (Bar ns -
bu ry )  M . C . — T b e
opening of the new ses-
sion found all members
enthusiastic. Meetings
are now held on Fridays
at 7-30 p.m. and the
earliest were devoted
to making Meccano and
other models for the
Tenth Annual Ex hi-
bition. Several of the
members recently paid
a very enjoyable visit
to the Becton Gas
Works. The club has
purchased a quantity
of hand- made railway
track from the now
disbanded St. Mary
(Newington) M.C. Club
roll: 50. Secretary :
Mr. F, W. Johnson, 23,
Market Street, Edge-
ware Road, Paddington,
W.2.

Nor bury M.C.—Model-
building and Gaines Evenings continue to be the
chief attractions. At one of these the secretary de-
monstrated the working of the Meccano Loom on a
model constructed by himself. Visits have been
paid to a Milk Factory and the Croydon Gas Works.
In each case guides conducted the members round
and explained everything fully. A splendid lecture
on “Africa" was given by the Vicar, who spent 35
years as  a missionary. Club roll : 20. Secretary :
A. F. Young, 21, Stamford Road, Norbury, S.W. 1G.

Parkslone M.C.—Prospects for the winter sessions
are very bright, Hornby Train Nights arc a great
attraction and arc frequently Arranged. An in-
teresting evening was spent in inspection of a splendid
scale model of a liner brought by a member. A plan
for circulating the “Meccano Magazine" has been
put into operation. Each member retains a copy
for a week. Club roll: 14. Secretary : Eric Bath,
165, Ashley Road, Parkstone.

Stansted M.C.—The Exhibition proved a great
success. The models displayed were of a very high
standard, and the first prize was won by a cleverly-
built model of a “ Coaster,” The prizes were so
good that they absorbed all the receipts except one

Middlesbrough M*C

Our photograph shows a group of members of the Middlesbrough Meccano Club taken on the occasion of their
second annual outing to Runswick Bay. The energetic secretary, A. Bradley, is the second figure from the
left in the middle row and the fifth in the same row is the treasurer, Mr. T. M. Sizer, who is at present
acting as temporary Leader. The excursion was greatly enjoyed, and members felt very important when a

special locomotive came along to shunt their saloon at a junction I

penny! Club roll: II .  Secretary : G. Hasrldcn,
Bank Cottages. Stansted, Nr. Sevenoaks, Kent.

Woolwich <& Plum.sk ad M.C.— A party of members
visited Landon in order to see the B.11C. studio a l
Savoy Hili and the Science Museum at South Kensing-
ton. Other visits were paid to the Canard liner
“Catania” and to battleships at Chatham. Several
members were allowed to train the guns of H.M.S.
* r EtwdL/w” on other ships in the dock. The winter
programme includes Football and Indoor Games.
Club roll : 63. Secretary . S. E. Weller, 22, Wood-
hurst Road, Pl unistead, London, S.E.18.

Castle Douglas M.C. is preparing a display of
models for a window kindly lent by a local shop-
keeper. Al) members have been busy building and
improving models and a Mecca nograph from Head-

quarters is also to be on view, A new game now played
is hand ball with balloons. Members are divided into
sides and goals are scored by blowing or  pushing the
balloon to touch the walls a t  the end of the room.
The goalkeepers are allowed to stand on a chair.
Club roll; 24. Leader: P. Thomson, LOG, Queen
Street, Castle Douglas.

Harehiils (Leeds) M.C.— Has now secured affiliation.
A room in a central situation has been secured and the
club is divided into three sections— Nuts, Bolts and
Washers. An Exhibition is to be held a t  Christmas
and it is hoped to publish a Magazine regularly. Club
roll: 20, Secretary : Robert K. Fourness, 12, Berke-
ley Street, H arch ills.

Atherstone Grammar School M.C.— Every member
has entered a Model -building Competition promoted
by the local Meccano .dealer. The programme in-
cludes Model- building, Lantern Lectures and an
Exhibition. A contest for the Air Gun Shooting
Championship of the club is also to be  arranged.
Club roll : 21. Secretary : W. C. Stokes, 11, Stafford
Street, Atherstone, Warwickshire.

Harwich M.C.—The proceeds of the last Exhibition
were used to provide a day’s outing, which took the
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ETDETF!  25  UNUSED COLONIALS rDFr i
l I lLL.  100  D IFFERENT STAMPS inLL.
t|B 125 Stamps (over 70 unused), and every one different. A marvellous offer of a M
M regular Zoological Packet. Pictures of Camels, Tigers, Oxen, Anteaters, Views M

of far off lands and their wild and fierce-looking inhabitants. Natives at work
ancl P y, fording rivers and climbing palm trees. Stamps from Togo, Oceania,

B|i Guiana, Madagascar, Reunion, Somali Coast, Martinique, Cameroons, St.  Pierre, |B
Oubangui, Gaboon, Moyon Congo, Niger Coast, Tchad, Algeria, Ivory Coast, M

BR Senegal, Mauritania, Dahomey, Guadeloupe, etc. War Stamps, Stamps issued M
K since the War. Interesting overprinted stamps depicting events that have |B
B made history. A packet of guaranteed genuine stamps from fantastic and weird |B

countries, peopled by cannibals, heathens and wild, woolly savages. Only our |B
M world -wide connections make such a wonderful advertising offer possible. The
M whole magnificent parcel of stamps absolutely free. Request our famous appro va: |||

sheets. 2d for postage must be sent.
299 ”North L ISBURN & TOWNSEND.  LONDON ROAD, L IVERPOOL Collectioni

Purchased

FREE Big ,  I l lu s t ra ted
New Season Lists

Our new 1929 lists are now ready
and give full details of our stamp
albu ms, accessories, and books about
the hobby, and a full catalogue of

packets and set of stamps.
CHOOSE YOUR PRESENTS FROM

THESE LISTS.
When writing ask for approval sheets

of your favourite countries.

STANLEY GIBBONS LTD.
DEPT. SI5, 391 STRAND, LONDON, W.C.2.

Free! 50 Different British Colonials
This wonderful gift packet contains 2 Jamaica (pictorial), 5 Australia, 1 Malay (tiger), 10 Canada, 1 Cochin
(rajah), 1 Deccan, 4 Ceylon, 1 Gold Coast, I Nigeria, 1 Traveneore, 4 New Zealand, I Queensland, I 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

tine set of )00 unused German, all different.
SPECIAL OFFERS.—50 dill. French Colonials, 7d. ; 100 diff. 1 /6  ; 50 dill. Portuguese Colonials, 7d.

J. BURTON, 31 ,  Onslow Road, Fairfield, LIVERPOOL

THE "WORLD”  PARCELS
OF UNSORTED STAMPS

Marvellous Value.
Every parcel is Guaranteed Unsorted and
Unpicked, and contains stamps from most parts
of the World. Very few English. Many Good
Stamps are to be found, and there is always the
chance of a Real ' ‘F ind”  being made. For

sheer value these cannot be beaten.
4 lb. (about 2,500 stamps) 1 /6  ; post free 1 /10

NOW READY THE 1929 EDITION OF THE wow REAPY

Standard Catalogue X Postage Stamps £ World
This is the ideal catalogue for the beginner or the general collector, as  i t  includes only standard varieties and
pays no regard to perforation measurements or  minor varieties. SIMPLE AND EASILY UNDERSTOOD.

864 Pages, 1 Bound *n Cloth
5,735 Illustrations / / O post Free

A few copies remain of the 1928 edition, which we can supply a t  the reduced price of 3/6 post free.
OUR ANNUAL PRICE LIST is sent gratis and post free on  request. I t  contains particulars and prices of

nearly 3,000 different packets and sets of stamps, albums in great variety, philatelic requisites, etc.

WHITF IELD K ING & CO. ,  IPSWICH,  SUFFOLK

l i b .  ( „ 5,000 „ )2 /6 ; » 3/-
21b. ( „ 10,000 „ ) 4/6 ; 5/3
41b. ( „ 20,000 „ )8 /6  J 9/3

Postage Abroad Extra.
PHILIP J .  DYKE,

122, GLADSTONE ROAD, WIMBLEDON.

COLLECTORS’  BARGAINS
100  Different British Colonials

150  Different Foreign
Price l z- each, or  l z10  the two

packets
Money returned in full If not satisfactory.

Send for my Weekly List of Bargain Lots
and Really Interesting Approvals.

MAJOR R. STANTON
Woodway Lane, Teignmouth, Devon

YOU CANNOT GET  A BETTER BARGAIN THAN
y j  Thousands of “M.M.” Readers

have proved this; why not  you?DIAMONDS
MANY RARE STAMPS have been found by purchasers of 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). Stationers supplied a t  wholesale prices.

O. NERUSH, Importer (Dept. E), 68. TURNPIKE LANE, HORNSEY, LONDON. N.8.

1 ono  ALL D ,FF -1 K /W Xz  ALL THE WORLD
Note the following points:

*! Every Stamp different.
U NO FISCALS.
11 NO PEN-MARKED.
The stamps are of such
FINE QUA I.I TV that even
if you already have a
LARGE COLLECTION you
will probably find MANY
HUNDREDS you have not

got.
U Try a packet - you  will

not be disappointed.

E IGHT MINT  BRIT ISH  COLONIALS FREE:
Send 2d. (Overseas 3d.) for Postage of New Large Price List containing hundreds of bargains in  stamps (from Id .
up), Alburns (from 1/- to £4), Books and Accessories of all kinds, FULLY ILLUSTRATED, and receive FREE,
8 MINT BRITISH COLONIALS, one each from KEDAH (head of rice), Malta, ZANZIBAR (just out) ,  Kenya
(K. George), TURKS A CAICOS ISLANDS (Melocactus) , MAURITIUS (King), SOUDAN (camel), and CAYMAN
ISLANDS, and ALL MINT. Also for responaible Applicants for Approvals only, 4 TRAVANCORE FREE.

Ask for No. 18  Packet.

EDWARD SANDELL.  10 -11 ,  FETTER LANE,  LONDON,  E .C .  4

FREE X * X * X * FANTASTIC PACKET . X • X * X FREE
Can you read Arabic ? See the charm of ancient writings upon postage stamps ! Arabic and Hebrew from
the HOLY LAND I Mysterious Hindi scrolls from the STATES OF  INDIA. Notice the quaint inscriptions
of the PERSIANS AND THE GREEKS,  the romance of the EGYPTIANS. Quaintest Europe is shown
in writings from RUSSIA and the BALKANS. And what Eastern mystery there is upon s tamps  in CHINESE,
JAPANESE and MAROC ! ALL FREE.  Send a POSTCARD for approvals. But to better read the quaint

inscriptions send 2d. for postage and receive a SPLENDID MAGNIFYING GLASS as well.
Colonial Collectors get packet bv first Mail. VICTOR BANCROFT, MATLOCK, Eng.

PHILIP  J. DYKE,  122, Gladstone Road,
WIMBLEDON

41”
PACKET. 30 good class ZOOLOGICAL stamps only—giraffes, elephants, hons, tigers, birds, etc. BORNEO (rhinoceros),
NEWFOUNDLAND (caribou), IRAQ (winged bull). These first three stamps alone are usually sold a t  nearly twice the
price I am  asking for the packet. UKRAINE. GUATEMALA, POLAND, VOLTA (dromedary), SILESIA, MOZAMBIQUE,
SUDAN (camel), WALLACE U.  (bird of paradise), NYASSA, TCHAD (leopard), and many other fine stamps, Price 4 Ad.

In  addition, all purchasers of the Packet asking for approval sheets and sending Ifd.  postage will be predated with two splendid sets—8 MALAY (tigers) usually sold a t  lOd. and
12 HUNGARY (Turul— the mvstir bird of the Maevarsi ratalogued 1 / - .  Send addrews of s tamp collecting friends and receive an  extra set free.

H.  C .  WATKINS  (M .  DEPT.k  GRANVILLE  ROAD.  BARNET
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HOW TO COMMENCE THE HOBBY (II.)
may be “ side mounted ” so that the watermark may be
inspected right side up without inverting the album.
In this case the mount should be folded lengthways and
fixed to the right-hand side
of the stamp.

To  fix the mount, about a
quarter of an inch
should be turned
down, gum side out,
and the “ turn
down ” fastened to
the stamp. The
stamp must be
placed in the centre
of the space allotted to
taken to see that no part of the mount is visible
when the stamp is in position. Occasionally a
mistake may be made in the stamp's position.
The removal of the stamp while the mount is
still moist must not be attempted, however,
otherwise it will probably bring away some of
the surface of the album at the same time.

I N the first part of this article published last month
we set out to give practical advice and guidance to

who are taking up stamp
collecting for the first time.
We dealt with the import-
ance of good equipment —■
the album, the
mounts and the
catalogue — and
we  emphas i sed
the  des i r ab i l i t y
of deciding first
of all that  only
certain varieties

of stamps were to be included in the collection.
We may assume now that  our stamp collecting

novice has secured his equipment and is ready
to commence mounting his stamps in his album.
From this moment he will begin to realise
rapidly the value of our advice to purchase a
catalogue. Without a catalogue the mounting
of the stamps in the album is little more than a

Greece 3 dr., 1927

it and care should be

Switzerland 30c., Postal
Union Commemorative,

1924

matter of guesswork. The catalogue may be consulted
concerning every individual stamp
and it gives precise information that
enables
stamps
in their
r i gh t
pos i -
t i ons
wi th -
ou t
hesita-
tion.

In preparing his stamps
for mounting, the collector

The stamp should be left for an hour
mount is dry, when it will peel away
easily.

Up to this stage we have assumed
that the
s t amps
be ing
hand led
were  a l l
ready to
be mount-
e d bu t
many stamps
ceived still
the envelope

or so until the

the collector to place his

1 Bayern.— Bavaria. ___ ,
= Ceskoslovenska Posta.—Czecho-Slovakia. Nederland.—Holland.
= Cote d'Ivoire.— Ivory Coast.
= Deutsche-Reichspost.—Germany.
B Eesti Post.— Esthonia.
= Emp. Ottomane. Turkey.
| Guinc. - Guinea (Portuguese).
E Guinee.—Guinea (French).
= Helvetia.—Switzerland.
= Island. —Iceland.
= Latwija (or Latvija).- -Lettland.
= Lietuva (or Lietuvos).—Lithunia.
TintmiiiimetwiiimtiiniiiimHiimiiuinHmjiminriiiitimiiiiimimtmiiiimiimHiummmirmiimmtimiitMmmiiiiHmninmmii

Magyar (Kir.) Posta. -Hungary.

Norge.—Norway.
Oesterreich.—Ger. Austria (Republic).
Poczta Polska. —Poland.
Postcs Ottomanes . Turkey.
Republics Dominicana. Dominican Re-

public (not the same as Dominica,
British Colony).

S.H.S. Hrvatska. Jugo-Slavia.
S. U'jong.—Sungci U'jong.
Sverige.—Sweden.

Irish Free State 3d.,
1922

Holland 15c., 1924
Charity issue

should first sort them out into their respective countries
and then, having ascertained the correct order of issue,
decide upon the exact position that each stamp
is to occupy in the album. In mounting a

stamp in position it  should
be remembered that at
some future time it may
be desired to examine the
watermark, and for that
purpose the back of the
stamp must be readily
accessible without necessi-
tating the removal of the
stamp from the page.
This can be managed by fixing
the mount close to the top of a
rectangular stamp or to the left
hand side of a triangular stamp.
If preferred, rectangular stamps

they have done their work. Only when the retention
of the complete envelope is necessary to  show the purpose

for which the stamp was used —-such as for Air
Mail —or when the stamp is very old and its
value is enhanced by the
presence of its envelope,
should paper be allowed
on the stamp mounted
in the album. Odd scraps
of paper must not on any
account be permitted to
remain.

The removal of unwant-
ed paper is a task that

requires a good deal of patience
and care. The paper may be
got rid of in two ways—by peeling
or floating off. In peeling it is ol
the utmost (Continued on  page 947)

Russia 2ur., 1922
Famine Relief issue

Lithuania Im., 1921 Turkey 2 par., 1913

will be re-
attached to

on which
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STAMPS FREE FOR YQU
QUALITY  PACKET FREE

This packet contains ONLY HIGH QUALITY STAMPS such as  any collector might be pleased to have in his
collection—CYPRUS, China, many interesting UNUSED varieteis, NEW ISSUE TURKEY PICTORIALS
(not yet generally on the market, but supplied to us privately), Philippine Portraits, STRAITS SETTLE-
MENTS, Chili Portraits, GREEK SURCHARGES (most interesting stamps), together with over fifty
GUARANTEED UNPICKED STAMPS from our well-known unsorted mixture. (Stamps cataloguing up

to ONE POUND have been found in this lot).
AND T Wc keep our regular customers supplied FREE OF  CHARGE with s t amp mounts. Just ask

REMEMBER/  (or them, as often as  you NEED them, when returning approvals,
WRITE TO-DAY — ask for Quality Packet and Approvals, and send 2d. postage. Genuine Buyers only.
THE BLUE LABEL APPROVAL SERVICE (F. S. Coryn':, ST. VINCENT, LR. ISLAND WALL, WHITSTABLE.

Loose Lots and Collections bought.

75 SELECTED, ALL DIFFERENT
In  addition Watermark Detector, Duplicate

Book, Perforation Gauge.
100 Stamp Mount Hinges.

Send 2d. to cover packing and postage
(Overseas 3d.I for our  Illustrated Price List

and WORLD FAMOUS APPROVALS
R. WILKINSON (Established in 1889),
Provincial Buildings, Colwyn Bay, Wales.
Mention “ Meccano Magazine ”when replying.

HP A l l  D i f f e ren t  H -1  Pos t
L J New Zealand Dll. FreeWarn ing  to S tamp  Co l l ec to r s

The free offer made by  H.  LINDSEY, 27a, The SQUARE,  ST. ANN ES-ON-SEA, in last month’s M. M., a t t ract-
ed considerable notice. You are warned, however, that  the oiler cannot last very long, and those who ignore
i t  this month, may be too late afterwards. So write at once to M R. LINDSEY for his A 1 Approval Books and

Sets. His Prices are most reasonable, good discount and bonus being given. Then he  will send you

FREE—A F ine  50  Centavos Tr iangular  Ecuador
Catalogued a t  1/6, with his fine illustrated list.

This collection, of all one country which includes
3d., 4d., 5d., fid., 8d, and 1 / -  values, War,
Victory, Official and Litho watermarked issues,
will be sent for fid. to all applicants for my
“ New Series” Approval Sheets. Price without

Approvals, 2/6.
JOS. H. GAZE, DIDSBURY, MANCHESTER.

WAR PACKET FREE
This fine packet contains set 4 scarce Canada
War Tax, Jamaica overprinted War Stamp,
mint surcharged Ceylon overprinted War  Stamp,
scarce Jamaica 2/- Queen Victoria, also further
War, Surcharged and other interesting stamps,
in all 57 different. Offered Free and Post Free
to genuine applicants for Half Price approvals.

Mention War. (Abroad 4Jd.).
HORACE MILLER & CO., WHITSTABLE, KENT

1 ,111  Try the Cheapest and Best 1 ,111
Method of adding to your collection.

When you buy PACKETS you buy DUPLICATES.
1 will send you a book of 1,111 different stamps
from which you may select any  100 for 3/-.

BUY ONLY THOSE YOU REQUIRE.

1,111 285, Archway R a London, N.6. 1 J 11

Send  fo r  my  Approva ls
(Only clean Stamps included), and  receive this
month’s magnificent FREE GIFT of a grand
set of 8 U.S.A. Stamps, another  set of 3 Canadian
War  Stamps and a Stamp from Australia.

K. M. HURST,
c. o* 1Tris,” 3a,  Alexandra Drive, St.Annes-on-Sea,

Lancs.

THE LATEST NEW ISSUES
Belgium, Orval Commemorative* Set of 5 Price 1 3
Italy, Emanuele Filiberto Anniversary 5 1 / -
Bolivia 1927 Overprint . . .  . . .  . . .  3 9d .
Costa Rica, 20c. blue, Aeroplane . . .  1 3d.
Dutch Indies, Provls.. 321, 41), 60 & 80c. 4 9d.
Zanzibar, Current Issue............................ 4 fid.

Cash with order, Postage Extra .
New Issues on approval. Ask for a trial selection.

Latest Revised List of Sets, etc. POST FREE.
r* ;  THE MIDLAND STAMP CO- LTD.,

Warwickshire LEAMINGTON SPA England

The Island of Ascension
(South Atlantic Ocean)

A new set of Pictorial Stamps from this British
Possession sent free of charge to bona-fide
applicants for selections of duplicates on
approval. If 2d. i s  enclosed for postage 1,009

best qualitv stamp mounts also given free.
HENRY TURNER,

110, Barnett Road, Preston, Brighton, Sussex.

Stamp Albums
FREE!

Size 8x6  ins. 88 Pages.
Holds 2,200 Stamps.

Send 6d. (abroad 1 /-)  to cover postage
and packing.

The above are given entirely as an
advertisement.

AMBER & WRIGHT (Dept. A),
33, Waveney Avenue, Peckham Rye,

London, S.E.15.

FREE Pictorials FREE
Packet of Grand Pictorial Issues, including
Mozambique, French Cols., Cuba, and many
other  interesting varieties sent  absolutely FREE
to all requesting approvals. Send P.C. to-day.
L. C. JONES, 61, West Street, Bourne, Lincs.

YOU WILL  L IKE  TH IS  !
To applicants for my  famous Approvals, from
id. upwards, I am giving 100 different Stamps
free. These include many Colonials, Ivory
Coast, Egypt,  CHINA, Guadelope, Gaboon, etc.

Without approvals, Price fid.

S. H. FLEMING, Christleton Road, CHESTER.

BUY BRITISH COLONIALS. 50 di fferent with Malta
New Overprint, Gold Coast Pictorial, Bermuda New
Watermark, Johore, Trengganu, Cyprus, Kenya,
Gibraltar, West Australia, Queensland, Natal (Queen).
Straits, African Pictorials, fid. post free. Bargain
Packet. 115 different with Greece Navarino, Algeria
Pictorial, Belgian Congo (Stanley), Cochin, Roumania
(Charity), Poland, Persia, China, Cuba, Malay, Germany
Portraits, fid. free. Latvia on map, free with cheap
up-to-date Approvals. Ask for them.  — J .  R. Morris,
9,  Audley Road. Folkestone, Kent.

ABSOLUTELY ASTOUNDING VALUE !
Send us  2d. for postage (Colonies & U.S. A. -i Id.). and we
send you 1,000 different stamps from Abyssinia to
Zanzibar from which you may choose any 100 for |
(minimum); additional stamps taken are ntuch
cheaper. Small selection of betterstamps  also included.

SOME SPECIAL  BARGAINS
6 SPANISH MOROCCO 1928, handsome large pictorials,

including error, for lOd.
12  NYASSA 1911 (Cat. 5/4) for 14 .
12 NYASSA 1921 surcharges (Cat. 20 ] for 3 6
14 PERSIA 1909 (Cat. 8 10) for 1 6.
16 PERSIA 1911 up to 30 Kr. for 1 8
PORTUGAL. Independence issue—5 handsome pic-

torials for 2 Ad. only.
25 Portugal, various issues, all  diff.. for 3 Id. 7 a Id .
50 di t to di t to  8d. = 6 a Id.

100 di t to di t to 2, =4  a Id .
SOME REMARKABLY CHEAP PACKETS

100 Stamps, all different. 2d. : 200 all different, 5d.
300 all different, 81d. : 400 all different, 1 ; 500. all
different,! 4 ;  100 Stamps  from 100 different countries,

inanv firn- pictorials, 9d.
BALKAN STATES. 50 diff. for 7Ad. on ly :  7a  Id.
BULGARIA.—25 different for4Jd.  ; SO different for  1
JUGOSLAVIA. 25 di> . 4.l,d. : 50 diff. I - ; 100 2 11
TURKEY. It) diff. 3d. 25 diff. 7d. ; 50 diff. 1 6
DANZIG.—25 dill., used and unused, for 4 Ad.
ECUADOR. - 12 di tierent, all used, for 7d. ’
BELGIAN CONGO. -25 different, handsome pictorials,

old and new, used ami unused, for 1 9
Postage extra at these low prices under 5/- value

FYFE & GRAY,
99, CORPORATION STREET, BIRMINGHAM.

100  D IFFERENT STAMPS FREE
to applicants for approvals w-lw enclose l |d.
postage. Many Stamps a t  l /12 th  Catalogue
Price. E .  J .  DAVIES,

3,  Glapton Road, Meadows, Nottingham.

A GREAT FREE OFFER, lu different Mozam-
bique Co. or  25 different Colonials will be given
entirely free to anybody requesting a selection of
our famous approvals. Anyone enclosing a l | d .
stamp will be given a set of three beautifully en-
graved Portuguese Independence Stamps.  —The
Northern Counties Stamp Co., 1 ,  West End Road,

Shipley, Yorkshire.

FREE 60  UNUSED
all difi. beautiful pictorials inc). 5r. Armenia
(cat. 4d.) ; large Greece (wounded soldiers) ;
Gaboon; Oceania; Bulgaria (palace) ; Camcroons ;
fine sets Venezuela; Russia ; French Cols., etc.
Also Perf.  Gauge ; All free to applicants

for my cheap and interesting approvals.
PORTER, 190a, Fore Street, Upper Edmonton.

SARDIN IA  PACKET FREE
A grand packet of 25 Different Stamps, containing
Sardinia, unused ; Andorra, the latest stamp-issuing
country ; Transvaal, 1896, Id., unused, a fine s tamp  ;
iMorocco Agencies, K.G., unused ; N. Borneo, pictorial ;
Guadeloupe, 1928, new issue; New Caledonia, 1928.
new issue ; Konang-Tcheou, unused ; Tra vancore,
unused ; Cape of Good Hope ; Martinique, creole :
St. Pierre and Miquelon ; New Zealand, Admiral ;
French Morocco, pictorial; Dahomey, pictorial, etc.,
etc,,  free to  all asking to  see my famous approval sheets
and enclosing 2d. for postage and packing (abroad 3d.  i.
S. HAMMOND, 2, CHESHAM FIELDS, BURY.
Albums from 1 / -  upwards. Collections purchased.

The Stamp Collector's Best Guide and Friend
is the Monthly

“ Junior Stamp Magazine ”
2d. from any Newsagent. By Post 2Ad.
N.B.— Readers mentioning “Meccano” who send
2/6 for a full year before November 30th.  will
receive gift of 25 Different Dutch Stamps Free.

Address :
Junior Stamp Mag., 112, Strand, London, W.C.2.

STAMP COLLECTOR OFFERS 5 WORTH
FOR 1 TA post free, o r  20 for 4 nett from
20,000 Duplicates I Fill up  vour Blank Pages a t
SALE PRICES!  Try  one Sample LITTLE
LOT I Each forms a representative collection
of one country. All stamps different ; good
copies. Valued according to Leading Catalogue.
Name the COUNTRY REALLY WANTED!
Remit amount vou desire to spend and receive
in return FIVEFOLD VALUE and fuller

details of my offers.
LITTLE LOT, c o ALLCRAFTS,

30 & 30a, Highgate Road, London, N.W.5.

SETS Postage  Ex t ra
10 Peru 4d. 25 Port. Cojs. . . . 4<L
15 „ 8d. 50 , , 9d.
20 , , 1 / - 25 Czccho 3d.
20 Poland 3d. 50 „ Sd.
30 ,, fid. 10 Argentine . . . 3d.
40 , , 9d. 20 .................. fid.
10 Saar 4d. 10 Chili................ 3d.
15 „ 8d. 20 „ ................ 6d.
20 Portugal 4d. 50 German fid.
30 8d. 100 „ 1 / -
40 1/- 10 Canada 3d.
10 Venezuela . . . 4d. 20 „ fid.
15 „ fid. 25 „ 9d.
20 „ 8d. 25 Greece 4d.
25 V- 20 French CoL 2d.

Genuine Bargains ! Real value ! 1 1 Antioquia 1899, | c .
to  2 pesos (rare), 1 / -  set. 10 Mozambique 1918, Jc.  to  5c.
unused, fid. set .  10 Fine Pictorial Nyassa, 21 to  100 Reis,
I - s e t .  25 Different .Animal Stamps,  including Camels,
Tigers, etc., 1 - packet. Superior quality mounts fid.
1,000. All above postage extra. 50 Stamps Free, to
bonafide applicants for my cheap approvals,  — A.
Henderson (Dept. M.M.), 66,Woodstock Rd., London ,W.4

J. RUSSELL,
“ Chet wy nd,*' Shanklin Drive, Westeliff-on-Sea.
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FREE. 110 different Stamps to genuine approval
applicants.—Gosline. 163, Felixstowe RnM. Ipswich.

100 DIFFERENT STAMPS FREE. Send for kl.
Approvals, —Cox, 135, Cambridge Road, Seven King .

FREE GIFTS to purchasers from my Approval
Sheets. — B. Wilcock, Dept. A., Trveton, Rotherham.

30 CLEANED STAMPS free, send for hi, and d- Ap-
provals. — Miss Williamson, 18, Victoria Park, Dover.

THE ao PACKET FREE to genuine Approval
Applicants.— Adams & Hay, Albert Road, Alton,

200 DIFF. STAMPS FREE. To applicants for our
Approvals. —W.S.C., 29, Clarence Road, Windsor.

FREE ! I I (HI Stamps, send for Ad. and | Approvals,
good value. Markwell, 31, Oakfield Rd., New port, Mon.

1,060 Guaranteed Lnpicked Stamps, I post free.
Excellent value. Lee, 154, Rochdale Road, Royton.

FOREIGN, various, 1,000 1 - ; 50 different 4d. : 2 0
different I, - :  Hungary. 45 different 6d., all postage
extra.—Brookes, Palmerston, Windermere. __________

300 Stamps for 6d. (Abroad I -), includ ig Airpost,
Barbados, Old India, Nigeria, New South Wales, Gold
Coast, etc..- W. A.White, Engine Lane, Lye, Stourbridge.

FINE PACKET OF STAMPS FREE to Approval
Applicants stating what price Stamps required. 25%
to 50% discounts. Tamarisk, West Cliff, Herne Bay.

FREE ! 50 did., 10 Fr. Col., 200 Mounts, 1 block of
4 unused of Montenegro, and Portugal. Request
Approvals. -Wade, 2,  Kingsthurpe Rd.. Sydenham.

FREE! Combined I er fora lion Gauge and Water
Mark Detector to applicants for approvals, —Mrs.
Blackmore, 22, Eva Road, Gillingham. Kent. _______

110 ALL DIFFERENT including Fiji. Kenya,
Honduras, Sarawak, Somali, Zanzibar, etc., -Id. —
'* Philatelic,'* 296. Shrewsbury Road, London, E.7.

FIFTY D I FFERENT STAMPS. Fon-ign. Colonial and
Unused, to genuine applicants for my’Begin tier’s Ap-
provals. enclosing stamped addressed envelope. —
Brookes, Palmerston, Windermere.________________

BOOKLETS 500 COLONIALS. Pick any a t  Id. each.
Many bargains, Some Mint. Advanced Colonials
priced separately. Splendid value. Miss M. Saunders,
16, Kent Road, East Molesev, Surrey.______________

FREE ! To responsible Approval Applicants.
Stanley Cuiumcnioratives, etc. 1,060 Stamps and
Riff Note, 6d.—“ Courier ” Stamp Co., 124,, Wells
Road, Bristol. _________________________ ________
~ COLONIALS, ALL DIFFERENT. British, 50 forfjd.;
French, 50 for I ; Portuguese, 50 for 1/2 ; post free.
Ask for |d .  Approvals and free gift.—Browne, " Fair-
haven,'* West Cross, Swansea.

The 1929 CataloguesStamp Collecting —(continued front page 945)

It  is appropriate that as we lay down
our pen after inditing the  closing sentences
of our November article, there should be
laid upon our desk the new editions of
the catalogues upon the value of which
we have laid so much stress in our advice

importance to proceed very slowly and
gently, otherwise the stamp is almost
certain to be tom and its value destroyed.
Very frequently it is impossible to peel
off the  paper without ruining the stamp,
and in such cases it must be floated off.

to beginners.
The ap-

pearance of
a new cata-
logue is one of
the  quiet joys
of a stamp
co l l ec to r ' s
life. So much
that is new is -
chronicled for
the  first time-
and even the
most altruis-
tic cannot
refrain from
checking up
values.

Before us we have the  Gibbons and
Whitfield King issues for 1929 and from
the latter we glean that  in the  course of
the past year 1,738 new stamps have
made their appearance. The total number
of stamp issues to date has thus grown
to 48,707. Europe has issued 14,712 ; Asia,
9,156; Africa, 11,270; America, 7,493;
the West Indies, 3,074 and Oceania (in-
cluding Australia and New Zealand), 2,552.

The Whitfield King catalogue is ideal
for the  young collector.
] t  lists major varieties
only and is free from
details that while of the
utmost importance to the
specialist serve only to
confuse the  issue in the
mind of the beginner.
Even so the volume as-
sumes bulky dimensions
and contains nearly 900
pages and over 5,700
illustrations.

The Gibbons’ catalogue
crams an amazing amount

of information into a small space, and is

Here again great care is required, because
the bright colours of many modem stamps
are secured by the use of aniline dyes
and are quickly and seriously affected by
damp. For this reason stamps should
never be soaked in water. The best
course is to lay them gently face upward
on the surface of warm water or on damp
blotting paper. The stamp and the
paper must be separated immediately
the moisture has penetrated the backing

paper and
be fo re
the  back
o f  t he
s t a m p
has been
we t t ed
s u f f i c i-
ently to
affect the

_____________________ colou r on
Hungary, 1 Kt. 1916________the frontOne of

the  greatest troubles encountered by
every beginner is the inden tification of
his stamps. With English and British
Colonial stamps he will be, of course,
quite at home, and probably he will get
along comfortably with
foreign stamps the names
of which are printed in
Eng l i sh  cha rac t e r s .
When, however, names
are printed in unfamiliar
and weird-looking charac-
ters— Russian, Turkish,
Arabic, Greek, etc.—
t roub le  immed ia t e ly
arises. Japan, Korea,
China, Siam, Afghanistan,
and many of the Native
Indian States have dis-
tinctive symbols of their
own, while there are other stamps, even

Poland, 10 gr. 1925

Montenegro, 1. nov. Second centenary of
Njegosch dynasty commemorative 1896

more exasperating to the beginner, upon
which no indication of the country of
origin is to be found.

The catalogue forms the only secure
guide to the identification of strange
stamps until the collector gathers the
necessary experience to
identify the correct coun-
try without difficulty.
A fter a wh ileh e wil1acqu ire
a sort of instinct in this
matter and will seldom
be seriously at a loss.

In order to provide a
little assistance in this
direction we give in the
centre panel of the
first page of this article
a list of some of the in-

one of the most compact pieces of work
that we know. The pricesand general
publication details are given in our stamp
advertisement columns, and further infor-
mation will be supplied gladly by the
respective publishers.

Several interesting in-
novations have been made
in the new Gibbons'
catalogue, notably in the
system of pricing certain
British Colonial stamps
that exist in varying
degrees of condition. As
most of our readers know,
the modem tendency is
to collect only stamps
that are in pristine con-
dition. The " modem

1921 movement ignores stamps
that are heavily post-

marked. As a consequence, catalogue
values—representing usually the price of
a specimen in average condition—have
often been out of touch with the actual
values of good and bad specimens. To
remedy this position, the experiment of
quoting prices covering the range between
poor and fine specimens is being tried.
If the differential system of pricing proves
popular, it is proposed to  extend it  in
future editions.

scriptions that appear Bulgaria, 10 st.
upon stamps that employ
English characters for identification pur-
poses. The illustrations used in this
article also are designed to introduce en-
thusiasts to some of the less familiar
types that are likely to cause trouble.

The Editor is always pleased to help
in the solving of his stamp collecting
readers' problems. If any collector is
in doubt as to the identity or value of a
stamp, he  should not hesitate to send it
along for inspection.

rn r r i  100 Di f fe rent  S tampsI FiELCL ■ 1 S tamp  Gauge
together with one Stamp Album to hold 1,040 Stamps,
Size 71 > 5. Write to Cox, 33, Albert Road, Hounslow,
enclosing 2d. to cover postage and packing (Abroad 4d.)

80  ALL  MINT  1 /1  i
No European Junk, but really good stamps from
India, Kelantan, Kenya, Sudan, Greece, Luxembourg,
S. and C. America, etc. Free Gift to Approval Appli
cants enclosing postage. — J .  Pollock (J.P.S., N.R.P.),

26, Paisley Road, Renfrew.

If you want some nice Stamps a t  Bargain
Prices, then write for a selection of my 30
years’ accumulated duplicates. Any Colony

or Country on request.
R. ROWLAND. 22, THORNE ROAD, S.W.8

gMIUU1iiniUII'rr.|li.llr||ti|niU:|MiMIMIilli.ll|||iKl<:|.||;IUIMIMIUIHIIWMnt1llliainnlllE:i1»IUMIII<HrVlrM|M1l>MV«l

STAMP PERFORATION GAUGE
Stamp collectors will find this card extremely

useful in enabling them instantly t o  find the
size of perforation of any stamp. Price I L
(post free) from the Editor,

«wuimuniMMMuiiiiimiMii'Hiiiimu i■urni

DON’T
BE

BULLIED
LEARN JUDO by the INEXPENSIVE WAY

from Prof. W. H.  Garrud, the recognised Expert
in Japanese’ Art of Self-Defence.
(Twenty-five Years* Experience).

Booklet will be sent containing Articles, Illus-
trated Lessons, Photo Plate of Japanese
Champions, Photo Plate of Japanese Ju-Jitsu
Schools, etc. FREE to Meccano readers.

Simply send 3 penny stamps postage.
Large Portion can be had for P.O. 3/9.

Send NOW : Prof. GARRUD (Dept. M.C),
10, Queensway, Hanworth, Feltham, Middlesex.

meccanoindex.co.uk



THE MECCANO MAGAZINE948

CREATING ALL THE
BREATHLESS EXCITEMENT

OF A
REAL HORSE RACE

THE GAME
FOR

FURIOUS FUN

HORSES
OR

GREY-
HOUNDS

Price

7'6
Each

Size
15"x5 | "

STOCKED
BY ALL

LEADING
STORES

AND TOY
SHOPS

If difficulty is experienced in obtaining, send 7/6 to the Manufacturers, Paton, Calvert & Co. Ltd., Binns Road, Old Swan,
Liverpool, who will have a model despatched to you from the nearest dealer.

THE “WARNEFORD”
GUARANTEED FLYING MODELS

THE DEMON - 7'6
Patent Applied For.

No. 0 - 5'6THE -PUSHER”
TYPE MACHINES are
practically unbreakable
and can be flown into a
brick wall without

damage.

THE 7/6 and 10/6
‘ 'TRACTOR*'
MACHINES are fitted
with a combination
swivel double bearing
and shock-absorbing
chassis. This invention
gives the propeller a
50% advantage over
other Tractor Models

regarding breakages.

Prices : PUSHER TYPE - - 1'6 to 14'6
TRACTOR TYPE- - 4'6 to 21'-

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.

Sole Manufacturer  :

F. J. MEE, Greenwich Road, London, S<E. 10
TRADE ONLY. LEAFLETS FREE.

meccanoindex.co.uk
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ONE FOR PAT
An American and an Irishman were out riding to-

gether and were passing the County gaol when suddenly
the American said :41 Now, if the prison had its due where would you
be, Pat ? "

" Riding alone ! " was Pat’s terse reply,* ♦ • *
Old Gentleman : 44 Why do you always pull your

barrow instead of pushing i t ?  ”
New Gardener: 44’Cause I ’ates the sight of the

blooming thing." » ♦ * •
Mother (having read aloud an exciting story) : 44 I

shouldn’t like to be eaten alive by savages, would you,
Bunty ? ”

Bunty (who has had her share of doctoring) : 44 I t
might not be so bad, mummy, if you had an anaesthetic.”
Daily Mirror. * • ♦ ♦

Aeroplane Pilot (to nervous friend) : 44Gad ! We've
discovered it a t  last ! ’’

Friend: 41 Discovered what ? ”
Pilot : " Perpetual motion—I can’t stop her.”

♦ • • •
First Labourer: 41 How would you like to be up

there with that aeroplane? 41

Second Labourer: 44 I’d sooner be up there with it
than without i t ,  anyway 1 "

• * * *
ONE MISSING

Teacher : 44 I must write your mother a note,
thanking her for this lovely apple.”

Johnnie : 41 Would you mind thanking her for two,
please ? ”

HIS CHOICE
44 Come, come, you shouldn’t refuse to lend me

money. One friend should always be willing to help
another."44 I know, but you insist on always being the other”

AMPLE KNOWLEDGE
He had just taken a house in the country, and was

going round the stables and kitchen garden with
the handy man. The man’s knowledge was proving
rather limited, and when they came to the beehives
the new owner was getting a little annoyed.44 Do you know’ anything about bees ? ” he asked
sharply.

” Yes, they sting,” was the helpful reply.
* « • •

Mother: 44 Why were you whipped a t  school,
Sammy ? "

Sammy : 44 'Cos teacher told us to write an essay
on the 4 Result of Laziness,* and I sent up a blank
sheet of paper”

A SUBTLE DISTINCTION

THE OTHER ONE
Mother: " You've been fighting with the boy next

door again. I’ll have to buy you a new suit, now.”
Tommy : ” Gee, you oughla see him. His mamma

will have to buy a new boy.”
♦ * * *

A. : “ I  know a girl who plays the piano by ear.”
B. : 44 That’s nothing ; I know a man who fiddles

with his whiskers."

Sonny : 44 Yes, dad. I’m a big gun a t  College.”
Father: ” Well, then, why don’t I hear better

reports.”

DESTITUTE 1

THE END
A group of workmen were discussing the evolution

and origin of man. One of the party remained silent,
and a companion turned to him and demanded his
opinion.

” I ain’t goin’ to say/* he replied, doggedly, “ I
remember as 'ow Henry Green and me threshed that
out once before, and it’s settled as far as I am con-
cerned.”

“Bu t  what conclusion did you come to ? '*44 Well,” he said, slowly, “ we didn't arrive a t  the
same conclusion; Henry, he arrived a t  the 'orspital
an’ me at the police station,”

• * * *
Milkman : " Looks like rain.”
Customer : ” Yes, i t  docs, but it has a faint flavour

of milk.”

4' What became of that hired man you got from
the city ? "44 He used to be a chauffeur and one day he crawled
under a mule to see why it wouldn’t go.”

RATHER FISHY 1
The movie exhibitor had just insured his theatre

against fire. As he signed his name he turned to the
insurance agent and asked : 44 What would I get if my
theatre was to burn down to-morrow ? ”44 Oh, I should say about ten years,” replied the
insurance man. * • ♦ •

A SECRET
’ " Look here, you old rascal, why didn’t you tell me

| this horse was lame before I Iwught him ? ”44 Well, the feller that sold him to me didn't say
["nothin' about it, so I thought it was a secret.”

Sarcastic Old Golfer: 44 Do you think it’s safe for
you to wear plus-fours, young man ? ”

Thin-legged Youth < surprised ) : “Why  no t?”
S. O, G. : 44 You might be arrested for having no

visible means of support.”
• • * •

Country Policeman (at scene of murder) : “ You
can’t come in here.”

Reporter: ” But I’ve been sent to do the murder.’’44 Weil, you’re too late, it 's been done.”

THE POCKET FARMER
An old farmer and a young man were arguing

about scientific methods of farming.44 The time is coming,” said the young man, “ when I
shall be able to carry the fertiliser for a whole field
in one of my pockets.”44 Yes,” said the old farmer disdainfully," and you
will be able to carry the whole of the crop in another
pocket.”

Master : ” What was the ruler of Russia called ? ”
Class : 44Czar.”44 And his wife?"44 Czarina.”
” The children ? "14 Czardincs ! ” * • * •
Patrick (in ’phone booth) : ” Give me East 2000.”
Operator : 44Speak a little louder, please, Sir.”44 East 2000 I ”44 A little louder, please, sir.”44 Begorrah, an’ if I could be shoutin’ a little louder,

it’s no ’phone I’d be needin’ a t  all ! ”

Fond Mother: 44 Do you know my son Johnny? ”
Bill : "Do  I ! Why, we slept together in the same

French class.”

Sergeant (angrily) : 44 Button up that coat ! ”
Married recruit (absent-mindedly) : ” Yes, my

dear.” » • • •
Maiden Aunt : "And  what brought you to town,

Henry ? "
Henry : 44 O, well, J jus’ come to see the sights, and

thought that I’d call on you first.”
♦ ♦ * •

” And will you walk along to the station with me,
Douglas ? ” asked the visitor.44 I’m afraid 1 can’t," replied the son of the house
apologetically.

” Why ? You surely are not tired ? ”
" Oh, no ; but we’re having dinner as soon as

you go.”

One day two Irishmen had a wager as to who would
catch the biggest fish, when suddenly one of them
happened to tumble into the water. ” Hi ! ” cried
Mike angrily, 44sure, if you're going to dive for them
I'm going home ! ”

♦ * * •
Resident : 44 Are you opening this part of the road

again now you have just filled it in
Workman : 44 Well, sir, this is our last hope of

finding the foreman’s pie-dish.”

NOT AT ALL
A mild little man was waiting in one of the hotel’s

telephone booths for the operator to take notice of him.
At last the girl deigned to look in his direction.
"Are  you wanting a number ? ” she asked.
” Oh, no, miss,” was the reply. ” I just stepped in

here to develop a photograph.”

A diminutive nigger-boy was endeavouring to eat
an over-size in melons, much to the amusement of
a white onlooker.44 Too much water-melon, eh, Sambo ? ” he said.44 No, sah," said Sambo, “ Not enough triggah I ”« • ♦ •

Waiter : 44 Er-ahcm : the amount put down in the
bills does not include the waiter, sir.”

Diner: 44 Well, I didn’t eat a waiter.”• • • •
44The doctor said he would have me walking again

in three weeks."
• 4 Well, did he do it ? "

He did, 1 had to sell my motor car to pay his bilL”

meccanoindex.co.uk
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BRITISH
AND

I GUARANTEED I

ROLLING STOCK
Gauge 0 MoVvVu ScUw Gauge 0
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Below we illustrate 35 pieces of Rolling Stock of various types. These form part of the big range of components included
in the Hornby Series. All Hornby Rolling Stock is modelled on realistic lines and is beautifully finished in colours. Each piece
is available with either L.M.S.R., L.N.E.R., S.R. or GAV.R. lettering. Ask your dealer to show you the full range.

•HOPPER WAGON
Mechanically unloaded.

Finished in green.
Price 4/-

•HORNBY WAGON
As supplied with
Hornby Goods Sets.

Price 2/6

BRAKE VAN
G.W.R. or L.M.S.R.

Finished in grey, with
opening doors. Price 3/6

BRAKE VAN, L.N.E.R.
I ’  or S.R.

Finished in brown, with
opening doors. Price 3/6

•BREAKDOWN VAN AND CRANE
Beautifully coloured in brown and blue,
with opening doors. Suitable for 2-ft.
radius rails only. Price 6/3

•HORNBY PASSENGER
COACH No. 0-1

As supplied with Hornby
No. 0 and No. 1 Passenger
Sets . . .  Price 2/6

WAGON, FRENCH TYPE
Lettered Nord. Highly
finished in colours.

Price 3/3

•GUARD’S VAN
Realistic design, fitted
each side with opening
doors. Price 2/6

•LUMBER WAGON No. 2
Fitted with bolsters and stanchions for log
transport. Suitable for 2-ft. radius rails only.

Price 4/-

PETROL TANK
W AGON " B.P.”

Finished in Cream-
Price 2/6

•CATTLE TRUCK No. 1
Fitted with sliding door.

Vcrv realistic design.
Price 3/6

•LUGGAGE VAN No. 2
Finished in two shades of blue.
Fitted with double doors. Suitable
for 2-ft. radius rails only. Price 5/9

•MILK TRAFFIC VAN
Fitted with sliding door,
complete with milk cans.

Price 3/6

PETROL TANK WAGON
“ SHELL ”

Finished in red. Price 2/6

PETROL TANK WAGON
" PRATTS ”

Finished in green. Price 2/6

JACOB’S BISCUIT VAN
Finished in  crimson lake,

with opening doors.
Price 3/6

SECCOTINE VAN
Beautifully finished in
blue, with opening doors.

Price 3/6

CRAWFORD’S BISCUIT
VAN

Finished in red, with
opening doors. Price 3/6

CARR’S BISCUIT VAN
Finished in blue, with

opening doors.
Price 3/6

•TIMBER WAGON No. 2
Beautifully enamelled in  green and red. Suitable
for 2-ft. radius rails only. Price 3/6

•CATTLE TRUCK No. 2
Splendid model fitted with double
doors. Suitable for 2-ft. radius
rails only. Price 5/9

•GUNPOWDER VAN
Finished in red, with
opening doors. Price 3/9

•GAS CYLINDER WAGON
Finished in red, let-
tered gold. Price 2/6

•CRANE TRUCK
Finished in brown and
blue. Price 3/6

•No. 1 LUGGAGE VAN
With opening doors.

Price 3/6

•LUMBER WAGON No. 1
Fitted with bolsters and
stanchions for log transport.

Price 2/-

Finished in brown and blue. Suitable for
2-ft. radius rails only. Price 5/  6

HORNBY PULLMAN COACH No. 3
As supplied with No. 2 and No. 3
Train Sets. Suitable for 2ft. radius
railsonly . . .  Price 11/6

BRAKE VAN, FRENCH
TYPE

Lettered Nord. Beautifully
fi nished in colours. Ope ni ng
doors. Price 4/-

•SNOW PLOUGH
With revolving plough
driven from front axle.

Price 5/6

•TIMBER WAGON No . l
Beautifully enamelled in
green and red. Price 1 /9

SIDE TIPPING WAGON
Excellent design and  finish.

Price 2/6

ROTARY TIPPING WAGON
Finished in orange.

Price 3/-

•REFRIGERATOR VAN
Beautifully enamelled

with’opening doors.
Price 3/9

•CEMENT WAGON
Finished in red.

Price 3/-
• Lettered L .M.S . ,  A'.E., S.J?. or G.W.

Manufactured by MECCANO LIMITED, BINNS ROAD, LIVERPOOL
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STATIONS AND ACCESSORIES
1

The Hornby System consists of a comprehensive range of Stations, Platforms and Accessories with which the most elaborate
model Railway Terminus or Goods Yard may be constructed, Every item is exceptionally well designed and is carefully
modelled on its prototype in real life, A selection of the various components included in the Hornby Series of Stations and

Accessories is illustrated below.

RAILWAY STATION No. 2. Excellent model, well designed and finished. Constructed
tn three sections which are detachable. Dimensions : Length 2-ft. 9 -in., breadth
6-in., height 7-in............................................................................................................ Price 10/-
PASSENGER PLATFORM. Length 161-in., width 3-in. This platform may be connected
to the main station or  used separately. The interlocking device a t  each end enables a
number of these platforms to be joined together ..................................................... jPrice 3/6

White paled fencing as  supplied with the Passenger Platform may also be purchased
separately ........................................................................................... Price per length 6d.

LEVEL CROSSING No. 2
Beautifully designed in
colours. Measures 1 x
71-in, with Gauge 0

rails in position.
Price 5/-

WATER TANK
Br igh t ly  coloured.
S t ands  8 |- in.  h igh .
Fitted with flexible tube

and valve lever.
Price 6/6

GOODS PLATFORM. Length 161-in., height 6}-in., width 6-in. The crane is enamelled
in bright red and is fitted with a crank and ratchet mechanism for controlling the load.

Price 10  6
ISLAND PLATFORM. Length 32|-in. ( height GJ-in., width 3-in. The ramps a t  either
end are detachable. Attractively coloured in green, blue and white . . .  . . .  Price 7 /6

Ramps similar to those fitted to the Island Platform may be purchased separately.
Price per  Pair 1 6

LOADING GAUGE
Price 1/9

No. 1 .  A well-made model, richly finished in
more of these Stations a t  intervals along the

Station No. 2 as the main terminus, a
miniature lay-out. Dimensions: Length

height 9-in. . .  ............................ Price 5/-

RAILWAY
colours. By-
track, and
very realistic
IGJ’in., width 6-in.(

LAMP STANDARD
No. 1 (SINGLE)

A 4 -volt bulb may
be fitted into the
globe. Price 3/-

A_

SIGNAL CABIN No. 2
Dimensions : Height 6 | - in .t Width
3A-in., Length 6$-in. Finished in
coloursand lettered "Windsor.” Roof
and back open to allow a signal lever
frame to be fitted inside cabin, if
desired, and operated. Price 6 /6

TELEGRAPH
POLES

Price per pair
3/6

TUNNEL
Realistic and finished in
colours . . .  Price 7 /6

SIGNAL No.2
“ Home ” or
“ D i s t a  n t  ”

Price 2/6

BUFFER STOPS No. 1
[SPRING!
Price 1/-

TURN-TABLE No. 1 2/6
TURN-TABLE No. 2

(As Illustrated) 4/- VIADUCT. Price 7/-
ELECTRICAL VIADUCT. Price 8/-
Ccntre Section for Viaduct. Price 4/6

Centre Section for Electrical Viaduct. Price 5/ -

BUFFER STOPS No. 2
(HYDRAULIC) Price 5/-

LATTICE GIRDER BRIDGE
Constructional type. Strong

and well proportioned.
Price 9/6

RAILWAY ACCESSORIES
No. 3. Platform Machines,
etc. Price per set 1/6

FOOTBRIDGE
No. 1. Without Signals . . .  Fi
No. 2. With detachable Signals „

Signals only ............ per pair 2 /9

Price 3 /6
‘1 „ 6/-

JUNCTION SIGNAL
"Home”  or  "Distant .”
Signal arms operated
by levers a t  base. Very
realistic model stand-
ing 14-in. in height.

Price 5/6

LAMP STANDARD
No. 2 (DOUBLE)
Four-volt bulbs
may be fitted into

the globes.
Price 4/-

RAILWAY ACCESSORIES
No. 2. Milk Cans and Truck.

Price per set 1/6'

RAILWAY ACCESSORIES
No. I.  Miniature Luggage and Truck.

Price per set 1 /6

Manufactured by MECCANO LIMITED, BINNS ROAD, LIVERPOOL
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tONGUFC

Remember ! Remember ! The Fifth of November !
AND DON’T FORGET TO GET

; BROCK’S —1
; “CRYSTAL PALACE” 1

i FIREWORKS I
i i

»<>> »»* »*» »<11 ■MUM ►fl**! !•«■*■< I I ih«»' I

THE BEST YOU CAN GET
MADE ONLY BY

C. T. BROCK & CO.’S “CRYSTAL PALACE” FIREWORKS LIMITED
The Oldest and Largest Makers in the World Established in the 17 th  Century

meccanoindex.co.uk
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Suggestions from Treasureland WMilllM

| We  il lustrate on this page a small s
= selection from our extensive g
| range of good things for boys. B
| We  always carry complete stocks is
| of Meccano, Hornby Trains and g
| Accessories, Hobbies Boats,  Lottos g

Bricks, etc.
J We are sole Birmingham and §
| District Agents for Bassett-Lowke. |

ESCALADO
The most thrilling
Steeplechase Game
ever invented.

PATENT :
Prov. 27231/28.

The Race Course comprises a stout cloth 4 |  feet
long and 12 inches wide, provided with obstacles
or fences, and with spring and damp ends

adjustable for any dining table.
Horses are cast in metal and variously coloured.

MADE IN THREE QUALITIES:—
7/6 10/6 21/—

As above, better Quality. Size 72'  v 18"

Enac Model writes in sight and each takes any
length paper, card or envelope.

Simplex Model E, 36 characters. Takes 5 inch
width paper, card or envelope. Simple and
practical for the beginner, for school-work, for
home or business uses, addressing envelopes,
tags, etc............................................ Price 5 / -
Other Models F 10/-,  G 15/- ,  H 20/- ,  C 12/6.
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DAISY” MINIATURE BILLIARD
AND

Scientific
BAGATELLE TABLES
reproduction of full-sized Tables iiniiiiiiiiiiiH

iiiniiiiiiiiiiiiiiiiin!ii

MINIATURE BILLIARD TABLE
•DAISY” MINIATURE BILLIARD TABLES are fitted
with adjustable feet to ensure a perfect level. Each table is
complete with two cues, marking board, chalk, rules and three

composition balls.

BAGATELLE TABLE
Size : 4 ft. 3 in. by 1 ft. 6 in.............................................. Price 42/- Carriage Paid-

Complete with two cues, nine balls, marking board, chalk, rules, etc.
ACCESSORIES

The following additional Accessories for “ DAISY ” Billiard Tables are also available .
SNOOKER BALLS. Complete set of 17 balls, with triangle:

1 i in. for 3 ft. 6 in. and 4 ft. tables ........................................................................ 19/6
I in. for 4 ft. 3 in. and 5 ft. tables . . .  . . .  . . .  . . .  . . .  . . .  . . .  28/-

Size. Ball. Cue. Price,
3 ft, 6 in. . . . . . .  11 in. . . . . . .  3 ft. 3 in. . . . 35
4 ft. . . .  I l i n .  . . . . . .  3 ft. 5 in. . . . 45/-
4 ft. 6 in. . . . . . .  in. . . . . . .  3 ft. 7 in. . . . 60 -
5 ft. . . .  11 in. . . . . . .  3 ft. 9 in. ... 80

Carnage Paid.

Brit ish Locomot ivesBr i t i sh  Locomot ives

EXPRESS STEAM LOCO AND TENDER (Mod. 234) 35 , -  Post Free. 25 S. O Gauge Steam Loco.
Brass boiler, brass oscillating
cylinders, anti-friction pis
tons, automatic oiler, wind
guards. Will steam about
15 minutes with one filling.
L.M.S. or L.N.E. R. Colours.

Price 12/6. Post Free.

30 S. Strong Heavy Steam
Loco. O Ga ugc, brass boiter.
brass oscillating cylinders,
anti-friction pistons, auto-
matic oiler, wind guards
Will run for half-mile with

one filling.
Price 21/- Post Free.

Hornby Rails suitable for
these Locos.

Straight rails, 4/-  per doz.
Curved rails, 4 /6  per doz.

The same size and power as usual <£6 models. Solid
brass and steel throughout. Drawn brass cylinders
and brass pistons turned steel bogies and driving
wheels. For 2' Rails. Length V 8". Weight 5 lbs.
The largest ”0”  gauge on the market. Loco only
27. 6 Pulis six large coaches miles on a filling.
Extra strong rails for this loco 6/- per dozen {straight
or curved h __

- E 101 32 6
A verv massive and power-

M 135 15 6 ful mode). Weighs 7 lb.
2 speed gear.

M 158 11 6
10 6 without

chimney. Bowman Steam Engines
specially made with drilled bases for
building into Meccano models. The most
powerful engines in the world a t  the price.
Solid brass and steel throughout. All

these models are guaranteed to give satisfaction.

M 167 7 6
6 6 without chimney
ALL POST FREE.

MECCANO
Meccano boys learn the secrets of
great engineering in the best oi all
ways— they build with real en-
gineering parts just as  real en-

gineers build.
Prices of Meccano Outfits from

3 6 to 38(b-

HORNBY TRAINS
Only when you’ve got a real
train like the Hornby can you
enjoy the fun of running your
own railway system. It’s the

, finest fun in the whole world.
Prices of Hornbv Trains from

7/6 to 110/-

31 E. Reversing Tank Elec-
tric Locomotive. With power-
ful 4-volt motor. Length
SJ ins. L.M.S. or L.N.E. R.
colours. Gauge 0 -1 |  ins.

Fully guaranteed.
Price 25/- Post Free.

35 E. Reversing Bogie Tank
Electric Locomotive. The
popular 4-4-0 type, fitted
with powerful 4 to 6-volt
motor. Length, 10 J ins.
Gauge 0-1  J ins. L.M.S. or
L.N.E. R. colours. Price 33 6.

Post Free.
Hornby Electric Rails
able for these Locos.
Straight, 7/- per doz.
Curved, 8/- per doz.

W.  H .  HULL  & SON
NORTH WESTERN ARCADE

BIRMINGHAM

Post Free to
" Meccano Magazine "

Readers

Send for our
64 page

Illustrated Catalogue

meccanoindex.co.uk
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NEW BOOKS FOR BOYS.
WELL BOUND AND ILLUSTRATED

Brendon of Brendon Hall* The Hermit of Lihou*
By DAVID KER. 3 /6

Two boy cousins have many thrilling adventures
during a visit to the Channel Islands, and the
Hermit’s story is good reading.

By C. M. EDMONDSTON & M. L.  F.  HYDE. 3 /6

A stirring story of adventure with many dramatic
moments and hair-raising experiences.

The Explorer’s Son.
By THEODORA WILSON WILSON. 3 /6

A tale of intense interest —with adventures,
escapades, feuds, and the discovery of a lost will.

Boys of Gresham House.
By M. HARDING KELLY. 2 /8

Telling of the life of a group of boys at school,
whose love of excitement and joking lead to
some dramatic situations.

Twenty - s ix  S to r i e s  o f  the
Backwoods s/e

What boy can resist tales of the Back-
woods-—of Indians, of Scouts, and of
many wily creatures ? In this fine
volume we have them all, and no boy
could ask for a better book.

A FULL LIST OF NEW BOOKS,
illustrated in colours, will be sent

on application.

THE
BOY’S OWN PAPER OFFICE,
4, Bouverie Street, London, E.C.4.

OF ALL BOOKSELLERS.

W. HARRIS BRADLEY
New Premises  :

53 &. 54, VICTORIA STREET
WOLVERHAMPTON 500 Shot ‘DAISY’ Repeater

THAT’S the sort of gun you should
have. I t  holds 500 shots in the

magazine, yet fires them off one a t  a
time —accurately, too ! You can learn
to be a crack shot with a DAISY rifle.
I t  will give you a sure eye and a steady
hand.
There are many other model DAISY
guns besides this one. Write for the
FREE illustrated list to-day !
The 500 shot DAISY Repeater No. 30 has a
lever action. Barrel is fitted with the DAISY
shot retainer. The stock is of
polished black walnut and the
barrel blued steel.

Bil l ia rd  Tables

These Billiard Tables are well made with best materials
including rubber cushions and adjustable feet to ensure
perfect level.

Complete with two cues, marking board, three composi-
tion balls, chalk and rules.

No. 2.  4 ft. long. No. 3.  4 ft. 6 in. long. No. 4. 5 ft. long.
42/- 54/- 63/-

Carriage Free to any part of British Isles.

WOLVERHAMPTON’S AGENT FOR MECCANO AND
HORNBY TRAINS, BASSETT-LOWKE, HOBBIES,

BOWMAN MODELS, etc.

Write for 1928 Complete Illustrated Catalogue, Post Free.
Wm.  E. Peck  <&_ Co. of London,  Inc-
31 ,  Bar tho lomew Close, London,  E.C. 1

meccanoindex.co.uk
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COSSOj
tfelodn
i 'Maker

each contains
A 32 Page BOOK

which tells you all about the wonderful
New Cossor Melody Maker . . . about its as.

tounding SELECTIVITY . . . how- it cuts out
the local station l ike magic  . . . about its

amazing POWER . . . how it will bring you
superb music from over 20  stations . . . about

its absolute SIMPLICITY . . . how even a
child can work it  . . . all  about the most

wonderful Wireless Set ever produced . . .

An  8 Page CHART
which shows how anyone can build the wonderful

New Cossor Melody Maker in 90  minutes  . . . .  it’s as
s imple  as Meccano . . . . no  drilling, no  soldering . . . .
no  Wireless knowledge necessary . . . .  everything you
need for building the New Cossor Melody Maker is
packed in a sealed carton . . . .  even the tools . . . .  and
its cost is  less than half the price of  a factory-built Set
of  equal performance . . . .  get to know all about it
. . . . fill in the coupon now I

wxmmFiuiL

Cossor
MelodyM ker

Advt A .  C Cossar, Ltd. ,  Melodv Awirtwm, Highbury Grave, London. N.  5. 5956

■V

meccanoindex.co.uk
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Come and See
THE CONTROL CAR OF A GIANT AIRSHIP

AND six wireless automatons— these are bu t  two
of some of the wonderful things to see at  this year’s
SCHOOLBOYS’ EXHIBITION.

THE EXHIBITION IS IN A HALL three times
bigger than last year and no  boy should miss seeing it.

LOOKOUT  FOR OUR ANNOUNCEMENT IN
NEXT MONTH’S “ Meccano Magazine.”

New
Schoolboys’ Own Exhibition
Saturday, Dec.29,hi928. toSaturdauJanS 1929

J AT THE U

NEW HORTICULTURAL HALL,
Vincent  Square,  Westmins te r .

meccanoindex.co.uk
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Riley’s are the largest
makers of Full Size
Billiard Tables in Great
Britain. Prices of the
various designs and any
kind of repair work or
accessories will be sent

free. Write to-day !

YOUR HOME AND
AN EASY WAY  TO  PAY

I I
FREE !

! B ILL IARD !
! TABLES !

i’X”™.": FOR 14- DOWN
I DETAILS  1 you Cftn have V°ur  oWn perfect billiard table—a 6f t .  Riley
• P ro  l e t  I “ Home ** Tabic that will provide limitless enjoyment■ ano rnce  List j throughout the winter nights. The 6 ft. is the popular size
-----  — — — — — — — — an j WR] reS t on your dining table. But there are other sizes,

as shown below and any one will be sent ready for play for a
first payment. ’ * ’ ’  .............. .
4'  4 'X2 '  4"
5 ' 4 ' x2 '  10"
6 '4*x3 '  4*
7 '4*x3 '  i rr
8 '  4 ’x4 '  4" .

The balance is paid y whilst you play.

All Meccano
Outfits and Hornby
Trains are stocked
by Kendal Milne
of Manchester

Order bv post if you cannot
call, IV'c pay carriage and

guarantee satisfaction

Kendal Milne nfe
DEANSGATE MANCHESTER

RILEY’S
“COMBINE ”

BILLIARD AND
DINING TABLE

A choice piece of
furniture for any
home. Supplied in
any shade of oak or
mahogany. Prices
given below are for
round leg design in
mahogany. See
price list for others.
5' 4’x2 '  10' . . .  £22
6 '4 ' x3 ' 4*  ... £26
7' 4* x 3' 10* .. .  £33
8' 4 ' x4 '  4 '  . . .  £43

This is the"Cabriole’*
design, 6ft. size, £34
10s.cash, or supplied
on  easy payment terms

Riley's give 7 Days'
Free Trial, Pay Carriage
and take all risk in

Transit.

0
0
0

. ... .. .... . 0
or in 13 or 20 monthly

payments.

10
10
0
0

DEAL  WORKS,  ACCRINGTON
and Dept. C7, 147, Aldersgate Street, London, E.C.l

£7 0 or in / 8/6
£9 0 0 I 18 )11 / -

£11 15 0> monthly < 14/ -
£15 0 0( payments ) 18/-
£21 10 0 J of V26 -

TRANSFORMER BUILDERS
Model Railway Transformers

Radio Transformers

meccanoindex.co.uk
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’gss®
This  becomes a CYCLE LAMP
The '* Longlife ” Lamp is strongly made
and can be used either as a cycle or
hand-lamp. Powerful reflector 2J"

diameter. Inter-
mittent or per-

switch. Made by
Ever Ready Co.
Price 3/6. Pos1 6d .

—and  this  becomes a

By simply unscrewing the
lens and fitting on the pro-
jector and stand, you can
change this useful hand
lamp to a magic lantern,
showing a good clear picture
on any white surface. I t  is
absolutely safe in working
as it uses an ordinary flash
lamp battery. Complete
with projector and stand

battery and six glass slides. Price 5/6.
Post Gd. Extra Slides 2/- per box of 12.

You must have the S.T. ENGINE

S.T. Engine Parts . . .  5/- Finished Boiler . . .  8/-
Finished Plant on Base, as illustrated . . .  17/6

Post Free.
I t  is utterly different from the ordinary Toy Shop mode!

engine, you have the pleasure of building it yourself.
We guarantee it will work when you have built it.
Like all Stuart models it is made on correct engineering

lines and therefore has Power.
The Boiler is of Copper, brazed throughout and tested.

MAGIC LANTERN

From a letter dated 10th June,  1928.
** I want a new lamp for the S.T,  Plant I bought 3 years
ago. It  is still giving fine service, hauling heavy crane
loads, etc., and looks as good as new!'

Send a stamp for list L2M which describes this and several other simple models,
or better still a Postal Order for 6d. for our new 96 page

“ENGINE CATALOGUE,”
fully illustrated and packed with interest from cover to cover.

Stuart  Turner  L td . ,  Henley-on-Thames

Mail Order Dept. (Af)
I 200/2,

REGENT ST.,
LONDON, W.  1

And Branches : London, Croydon and Eastbourne.
HAWLEY ■ BROS • LTD-

BOWMAN STEAM ENGINES DUBILIER
MIDGET CONDENSER

FOR DRIV ING MECCANO MODELS

THESE engines, sound, British and guaranteed, are the
most powerful engines in the world for their price. Con-
structed of heavy’ brass and steel throughout, ensuring

almost everlasting wear, they are sought after by model en-
gineers everywhere. To the more advanced Meccano boy,
who wishes to  drive his models realistically, they are an essential
part of his equipment, 5 of the models being supplied with
drilled base enabling them to be built into a Meccano model.

A small variable con-
denser for panel
mounting. Especially
appropriate for use as
a reaction condenser it
can also serve when a
neutralising condenser
of large capacity is
required.
If unobtainable from your dealer,
write direct to us giving his name

and address.

nUBILIED
1Z  CONDENSERS X V

DUBILIER FOR
DURABILITY

Advt. of Dubilier Condenser Co, 11925:
Ltd., Ducon Works, Victoria Road,
N.  Acton, IK 3.

© 179

9 models supplied on heavy wood
base or on painted metal base
drilled with Meccano pattern
equidistant holes by permission.

EJOI 32/6
2-speed gear, drip
feed oiler ; a very
massive and power-
ful model. The
brass flywheel
weighs over lib.
Postage 1 /3  extra.

Ml 35 15/6
2-speed gear ; drip

feed oiler.
Runs for 50 min
utes. An extremely
?owerful model,

ostage 1/- extra.

Ml 58 11/6
2-speed gear : 10 6
without chimney.
Postage 9d. extra.Ml 67

6/6 without chim-
ney. Postage 6d.

extra.

Write now enclosing 3d. only for the Bowman
WONDER BOOK OF  WORKING MODELS
Fascinating details of steam engines ; full-size and coloured illustrations

of the new Loco. Interesting notes on running, etc.

BOWMAN MODELS, DEREHAM, Norfolk

meccanoindex.co.uk
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HHVE H MKETT-WWKE BRITISH HOPE SCREE HOPEI

MODEL RAILWAYS

MODEL ENOINES

MODEL SHIPS

BASSETT-LOWKES
SCALE MODELS ARE
WORLD FAMOUS

SCIENTIFICALLY DESIGNEP,
BSNURRTELYMHDE,
BEAUTIFULLY F IN ISH  EP.

MODEL
GENERATING PLANT ,

NORTHAMPTONBASSETT-LOWKE LTD
LONDON:  112 ,  High Holhorn,  W.C . l  MANCHESTER:  28 ,  Corpora t ion  S t ree t  EDINBURGH:  5 ,  Frederick Street

meccanoindex.co.uk
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LOTT’S BRICKS
SOLID STONE BUILDING BRICKS

Cheshire House. Tudor Blocks, Box 4

Farmyard Buildings. Lott's Bricks, Box 2 Cottage.
Tudor Blocks, Box 1

Signal Cabin.
Lott’s Bricks, Box 0a.

Everv boy can build Houses, Bridges, Railway Stations, Signal Boxes, Fann Buildings, etc., with a box of Lott 's Bricks or Tudor
Blocks. Buildings made with these bricks are ideal for use in every kind of model display. The cost too is moderate when compared
with that of other methods of model building, and like real stmetures they are built in solid stone. Ask your dealer for particulars,

to-day, or write for illustrated list to Lott’s Bricks Ltd., Watford.
The Sets are complete with Bricks, Roofs, and Plans for the number of Models stated below.

LIST OF  PRICES
LOTT’S BRICKS TUDOR BLOCKS

Box 0 6 Models 2/- Box 0a 12 Models 3/3 Box 1 12 Models 3 6 Box la Supplement 4 6
„ 2 18 7 6 »» 2a 10 6

„ 1 30 „ 5/- „ l a 12 „ 5/6 „ 3 36 „ 21/- » 3a »» 25
M 2 48 „ 10/- ,, 2a 18 „ 10 6 „ 4 43 „

GARDEN SETS.
42

,, 3 72 17/6 „ 3a 6 „ 7/6 Containing trees, fences, extra

84 „ 7/6 roofs, etc. . . . .  4 and 6
» 4 30/- „ 4a 6 „ KINDERGARTEN. Sets of assorted colour

Box 5 100 Models 42 blocks, 18 designs . . . . . .  2/- and 5 -

Pair of Houses. Tudor Blocks, Box 3 College Building. Lott’s Bricks, Box 4 Cricket Pavilion.
Tudor Blocks, Box 3

meccanoindex.co.uk
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THE MECCANO BOY’S STAND-BY
THE TUBE OF

SECCOTINE
The World’s Great Adhesive. Registered Trade Mark.

.ins Ink

“SEC
C

O
TIN

E”
FO

R
 STIC

K
IN

G
 EV

ER
Y

TH
IN

G
.

WITH 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|ct (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

The 1928 Jaeger Meccano Jerseys
Boys who love Meccano delight in these charming knitted garments.
They are smar t  little outfits which can be had in a variety of colours.

The neat dice effect being in a variety of colours.
Jersey BJ105

7 - for 22 in. chest, rising 9d. per 2 in. size to 30 in.
Knitted Suit No. 852

13/- for 20 in, chest, rising 1/- per 2 in. size to 26 in.
} Hose, Turnover Tops to match from 2 /9  for size 3 to 3 9

for size 10.
Colours :

Navy with Royal Blue and Saxe border.
Drab with Brown and Saxe border.
Mixed Grey with Red and Saxe border.
Fawn with Navy and Saxe border.
Mixed Brown with Brown and Orange border.
Saxe with Navy and Light Saxe border.

Obtainable only from Jaeger Branches and Agents.
(Write for the address of your Local Agent}.

HEAD RETAIL BRANCH : 352/54, OXFORD ST., LONDON, W. l .
WHOLESALE & SHIPPING : 95, MILTON ST., LONDON, E.C.2.
AUSTRALIA—Melbourne, 234/23«, Flinders Lane, Sydney, 38/44, York Street.
CANADA — Montreal. 1187 Bieury Street.

The 1928 Jaeger Meccano Jersey
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Meccano & Hornby lie
All the dealers whose advertisements appear on the following four pages carry full stocks of Meccano

Hornby Trains and Hornby Train Accessories all the year round. The names are arranja

tin Supplies
Outfits, Accessory Outfits and Meccano parts,

Jed in alphabetical order of town.

E. J .  RILEY LTD.,
28, Blackbum Road,

ACCRINGTON.

J.  MORRIS, F.C.O.,
70, Knowsiey Street,

TeL 1074 BOLTON.

FRED SPALDING & SONS LTD.,
Td. 25 CHELMSFORD.

HARRY BROWN,
1 ,  Moss Lane,

ALTRINCHAM.

KEIGHTLEY’S,
High Street,

BOSTON.

PANTOYS LTD., 3561
The Promenade, CHELTENHAM SPA.
37, Westgate Street, GLOUCESTER.

A. E. WILKINSON & SON,
Bank Street, ASHFORD, KENT.

57, High Street, MAIDSTONE.

BROWN, MUFF & CO. LTD.,
BRADFORD.

EYRE & SONS LTD.,
Ironmongery Dept., Arcade,

Tel. 2181 CHESTERFIELD.

BENNETT WATTS,
10, Silver Street,

Tel. 229! AYLESBURY.

W. CARTER,
British Sports Depot, 15,' Bridge'Street,

Oppotite Mechanics’ Institute *BRAD FORD.

THOMAS JAMES & SON,
High Street,

CINDERFORD.

BUTTERFIELDS & MASSIES Ltd.
Church Street,

Tei. 141 BARNSLEY.

MAURICE COHEN & SON,
11, Darley Street,

BRADFORD.

R. H. JEPSON,
1 ,  Cross Cheaping,

COVENTRY.
J .  BELL,

10, Lower Garfield St.,
Royal Avenue, BELFAST.

RUSHWORTHS LIMITED,
Kirkgate,

BRADFORD.

E. A. ANELAY,
7, Parkgate,

Tel. 2925 DARLINGTON.

SPORTS DEPOT,
57, Victoria Street,

Tel. 4554 (Nr. Albert Memorial) BELFAST.

JOHN TAYLOR,
28, Preston Street,

TeL : Brighton 957 BRIGHTON.

PURSEY & MOCKRIDGE,
The Sports Outfitters,

TeL : Dartford 173 DARTFORD.

J .  WOODHALL,
256, Grange Road,

Tel. : B'bead 621 BIRKENHEAD.

S. H. ARTHUR,
15  & 16, Narrow Wine Street,

Tel. 511 BRISTOL.

HENRY WHALLEY,
195, Duckworth Street,

DARWEN.
H. A. CLEWS & SON,

404/5, Monument Road,
BIRMINGHAM.

ECONOMIC LIMITED,
288, 290, 292, Lodge Causeway,

Fishponds, BRISTOL.

RATCLIFFES TOYERIES,
19, Osmaston Road,

DERBY.

A. STOCKWIN & CO.,
16, Worcester Street,

Tel. : Mid. 869 BIRMINGHAM.

GYLES BROS. LTD.,
TeL 2888 24, Bridge Street, BRISTOL.
188, Whiteladies Road, Clifton, BRISTOL.

Tel. 143

JAMES L. DIXON,
14, Suffolk Street,

fruwin (Off GraftonSt), DUBLIN.

GEO. W. TAYLOR,
221, Lichfield Road,

Aston, BIRMINGHAM.

JOHN HALL (TOOLS) LTD.,
BRISTOL. NEWPORT.
CARDIFF. SWANSEA.

A. CURRIE,
The Emporium, 92, High Street,

DUMBARTON.

MERCER’S DOLLS’ HOSPITAL,
68, Darwen Street,

BLACKBURN.

SALANSON LTD.,
20, High Street, BRISTOL.
4. High Street, CARDIFF.

DIXON’S
41, High Street,

TeL 5810 DUNDEE.

BATESON’S SPORTS DEPOT,
Abingdon Street,

BLACKPOOL.

T. ARNOLD BENNETT,
2, Aberdeen Buildings,

High Street, BROMLEY.

MARTINS’,
232, Hilltown,

DUNDEE.

SELLEN’S BAZAAR,
54, Waterloo Road,

BLACKPOOL, S.S.

SAM TAYLOR,
Silver Street,

Tel. 320 BURY.

PHINS LIMITED,
45, Murraygate,

Tel. 3897 DUNDEE.
BURGESS’ BAZAAR,

Opposite The Pier,
BOGNOR.

HAROLD HUNT,
38, Spring Gardens,

TeL 202 BUXTON.

ALFRED GOODWIN,
140, Church Street,

Tel. 344 ECCLES.
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ALDERTON’S,
8 ,  Bank Parade,

Tel. 0303 EDGWARE.

GAMLEYS,
The Hove Hornby Train Store,

78,  Church Road, HOVE.

BUNNEY’S LTD.,
Church Street, LIVERPOOL.

Mostyn Street, LLANDUDNO.

BASSETT-LOWKE LTD.,
5 ,  Frederick Street,

___________________EDINBURGH.

C. BOOTH & SON,
13 ,  Cross Church Street,

Tei. 457 HUDDERSFIELD.

C. LUCAS, Hobbies Depot,
35,  Manchester Street,

LIVERPOOL. |

HOWARDS,
72/74, Chase Side, ENFIELD.
& 246, Lordship Lane, N.22.

RUSHWORTHS LIMITED,
Westgate,

HUDDERSFIELD.

Reliance Cycle & Motor Co.,
29/31, Manchester St. ,  Liverpool.
Argyle & Conway Sts., Birkenhead.

Devon & Somerset Stores Ltd.,
Toy & Sports Dealers,

Tel. 2638 FYFTFR 1
Telegrams : Stores, Exeter T-AIL 1

HAMMOND’S LTD.,
Paragon Square,

HULL.

ACACIA STORES,
168,  229 & 231, Upper Tooting Rd. ,
Tel.: Streatham 2441 S.W.17.

ROBERT BALLANTINE,
1034,  St. Vincent Street,

GLASGOW.

PRIESTLEY’S,
62, Prince’s Avenue,

Tel. 6040 Cent. HULL.

The  ARUNDEL CYCLE & SPORTS
STORE, 52, Church Road,

Upper Norwood, LONDON, S.E.19.

CLYDE MODEL DOCKYARD,
22-23, Argyll Arcade, GLASGOW.

Model Makers to the Admiralty, the Railway
Coys., etc.

YE OLDE TOY SHOPPE,
Chariot Street,

Tel. : Central 1031 HULL.

R .  E .  BARNES,
88, Park Road,

Sydenham 2404 W.  DULWICH, S.E.21.

COPLAND & LYE LTD.,
Caledonian House,

Tel. 780 Douglas GLASGOW.

CRANBROOK SPORTS DEPOT,
Complete Sports Outfitters,

91> Cranbrook Rd. ,  ILFORD.*

FREDERICK BECK,
22, 24  & 26, Camden Passage,

Tel. : Clerkenwell 8403 LONDON, N. I .

LUMLEY’S
Lumley House, Sauchiehall Street,
Tel: Douglas 2701 GLASGOW.

WALKER’S EMPORIUM,
25-9, Inglis St., and 11-13, New Market,

INVERNESS.

F .  C. CABELDU,
371, High Street, Lewisham,

Tel. : Lee Green 1342 LONDON, S.E.13.

LYON LTD.,
389, Sauchiehall  Street,

GLASGOW.

W.  J .  S.  CARPENTER,
13  & 15, Queen Victoria Street,

LEEDS.

W.  F.  CHAPMAN, Streatham 1736-0759

225, High Road, Balham, S.W.17
1410,  London Rd. ,  Norbury , S.W.16

The MARVEL MART  (Wm. Ross & Co.)
110, West Nile Street,

GLASGOW.

RONALD B.  MOSES,
Newsagent, 254, Tong Road,

WORTLEY, LEEDS.

THE  CITY RUBBER  & MOTORCo.
<nex‘stafZ“ , S t ' 141 » Bishopsgate,

Tel.: Bish. 2284 LONDON, E.C.2.

Pettigrew & Stephens Ltd.,
Sauchiehall Street,

GLASGOW.

PEARSON & DENHAM (PHOTO)
LTD., 6 ,  Bond Street,

LEEDS.

DAVIES & CO.,
157,  Leytonstone Road,

Stratford, LONDON, E .

POLLOCK & CO., 36, Bridge Street,
222, Argyle Street
(Under Railway Bridge), GLASGOW.

THORNTON’S,
Sports House, Briggate,

LEEDS.

DEMPSEY & CO.,
69, South Side, CLAPHAM,

Tel. : Brixton 3022 LONDON, S.W.4.

ROWANS LIMITED,
70, Buchanan Street,

GLASGOW.

A.  WRIGHT,  The Garage,
200 2,  Dewsbury Road,

Tel. 22719 LEEDS.

W.  HUMPHRYS & SON,
269/271/273 & 275, Rye Lane,
Estab, in 1840 PECKHAM, S.E.15.

W.  & A.  SMITH (GLASGOW) Ltd.,
236, Argyle Street,

GLASGOW, C.2.

ROBOTHAM’S LIMITED,
“ Baby’s Kingdom,”

Tei. 4809 Belvoir St.,  LEICESTER.

JUCHAU,
32, East Road, City Road,

LONDON, N. I .

R .  WYLIE HILL & CO. LTD.,
20, Buchanan St.  & Argyll Arcade,

GLASGOW, C. 1 .

J .  T .  WEIGHTMAN,
198,  Charnwood Street,

Tel. 58804 LEICESTER.

LAFFEATY,
308, King’s Road, Chelsea,

Tel.: Kensington 2705 LONDON, S.W.3 .

FLETCHER’S TOYLAND,
77, Deardengate, HASLINGDEN.
Grand Building, RAWTENSTALL.

BYCROFTS EMPORIUM,
366, High Street,

LINCOLN.

WILLIAM W.  LANK,
Near Boleyn, East Ham,

LONDON.

H.  POULTON, Toyland,
75 & 77,  High Street,

HOUNSLOW, Middlesex.

T. ARMSTRONG & BRO. LTD.,
33, Dale Street,

Tel.: Central 3301 LIVERPOOL.

LEDWITH BROS.,
42  & 44, Walworth Road,

Nr  E ASnHrAAI iR LONDON, S.E.17.AND CASTLE ’
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Meccano & Hornby Train Supplies
All the dealers whose names appear on this page, on the preceding two pages, and in the twenty-one announcements on the opposite page, carry full stocks
of Meccano Outfits, Accessory Outfits and Meccano parts, Hornby Trains and Hornby Train Accessories all the year round. The names are arranged in

alphabetical order of town.

H. WILES LTD.,
124, Market Street,

MANCHESTER.

THE MANSFIELD & SUTTON
CO-OP. SOC. LTD., Stockwell Gate,
Tei. 583 MANSFIELD.

R. SCUPHAM & SONS,
35, Linthorpe Road,

MIDDLESBROUGH.
A. WHEELE,

61, Longbridge Road,
Tel.: Grangewood 0857 NEW BARKING.

KENDRICK’S DOLLS’ HOSPITAL
82, George Street,

NEWCASTLE-UNDER-LYME.

WILLIAM OLLIFF,
13, Grainger Street West,

NEWCASTLE-ON-TYNE.
W. MARK & CO. LTD.,

27, The Drapery,
Tei. 461 NORTHAMPTON.

BEECROFT & SONS,
16, Pelham Street,

NOTTINGHAM.

J .  R. NORRIS,
Photographic Dealer,

9, Pelham Street, NOTTINGHAM.

PEARSON & PEARSON,
12, Angel Row,

NOTTINGHAM.

REDMAYNE & TODD LTD.,
Carrington Street,

Tel. 41604 NOTTINGHAM.

THE ATHLETIC STORES,
Opposite Town Hall,

Tel. 1238 OLDHAM.

J .  STYLES, Tel. 276
6, Church Street, ORMSKIRK.
43, Church Road, GARSTON.

W. DE LA MARE,
9/13, George Street,

Tel. 3456 OXFORD.

C. HORSBURGH,
12, High Street,

_____________________PAISLEY.

GWYN M. JONES,
The Rexall Pharmacy,

PENYCRAIG, Glam.
D. J .  WARREN,

6, Hyde Park Place, Mutley,
Tel. 1482 PLYMOUTH.

JOHN TAYLOR, Chemist,
Ropergate,

Tei. 67 PONTEFRACT.

E. A. HODGES,
Stationer & Bookseller,

Evesham Street, REDDITCH.

REDRUTH DRAPERY STORES
LTD., West End,

Tei. 102 REDRUTH.

JAMES ORR,
120, Paisley Road,

RENFREW.

F. SHEPPARD,
58, Kew Road,

Tel. 1970 RICHMOND, SURREY-

DEAN & HOLT,
78, Yorkshire Street,

ROCHDALE.

H. V. PALIN,
120, Station Road,

Tel. : Chingford 104 CHINGFORD, E.4,

PIGGOTT BROS. & CO. LTD.,
220/226, Bishopsgate,

Tel. : Bis. 4351 LONDON, E.C.2.

PERCIVAL & CO.,
140, High Street,

w,tw!oi2Q WALTHAMSTOW, E.17.

F. J .  WAIN & SON,
478, Kingsland Road,

Tel. : Clissold 9269 LONDON, E.8.

F. R. POTTER & SON,
43, Market Place,

____________LOUGHBOROUGH.

H. G. PARTRIDGE & COl,
10, Chapel Street,

Tel. 234 LUTON.

The BERKSHIRE RUBBER Co.,
51, Queen Street,

MAIDENHEAD.

BARRS, Children's Paradise,
49, Deansgate,

Tel. 165 City MANCHESTER.

A. FRANKS LTD.,
95 & 97, Deansgate, MANCHESTER

90, Bradshawgate, BOLTON.

HENRY'S Toy & Game Stores,
22, King Street,

Tel. 3004 Central MANCHESTER.

GERALD MORRIS,
24 & 26, High Street,

ROCHESTER.

WM. COOPER,
6, Doncaster Gate,

Tei. 13 ROTHERHAM.

Wm. McIntosh (Rotherham) Ltd.,
Imperial Buildings, High Street,

ROTHERHAM.

A. INMAN, MANCHESTER.
105, Lapwing Lane, Didsbury. Tel. 1518.
179, Dickenson'Rd., Rusholme.Tel. 2241.

EDWARD LLOYD & SON,
268, Upper Chorlton Road,

Tel. 613 Chorlton MANCHESTER, S.W.

JOHN NESBITT LTD.,
42, Market Street,

MANCHESTER.

A. V. WORDEN,
“Toyland,” Park Road,

ST. ANNES ON SEA.

A. E.  HAIG,
16, Northenden Road,

SALE, CHESHIRE.

THE NOAH'S ARK,
15, The Broadway,

SHEERNESS.

H. J .  ROFE,
93, Piccadilly,

Tel.: Central 2945 MANCHESTER.

ALEC. WATSON LIMITED,
39, Piccadilly & 35, Oxford Street,

MANCHESTER.

Wm. McIntosh (Sheffield) Ltd.,
Change Alley,

SHEFFIELD.
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THE REDGATE CO.
(SHEFFIELD) LTD.,

Tel, 22806 Moorhead, SHEFFIELD.

SHEFFIELD PHOTO CO. LTD T
6, Norfolk Row (Fargate),

Tel. 23891 SHEFFIELD.

WILSON, GUMPERT & CO. LTD.,
57, Fargate,

Tei. 20489 SHEFFIELD.

R. MANSELL & SONS,
17, Wyle Cop,

Tch 2403 SHREWSBURY.
F. C. E. CLEAVER,

West End Garage,
West Street, SITTINGBOURNE.

BIRMINGHAM & COVENTRY
CYCLE CO., 149/151, Above Bar,
Tei. 2663 SOUTHAMPTON.

Osborn & Co. (Southampton) Ltd.,
9, High Street,

Td. 3587 SOUTHAMPTON.

DAVIES’S,
Leicester Square,

WALSALL.

L. MYERSCOUGH,
57, South Road,

Tel.: Waterloo 523 WATERLOO.

H. N. WILLIAMS
282, London Road,

WESTCLIFF-ON-SEA.

F. CHAMBERLAIN,
57 & 59, Albert Road,

WIDNES.

S. T. SIMPSON & SON,
589-595, Lord Street,

Tel. 4998 SOUTHPORT.

PERCY KILN LIMITED,
30, Elm Grove,

TeL 4793 SOUTHSEA.

H. W. GINN,
The London Motor, Cycle & Sports Co..

25 2T
S 106, High St., STAINES.

H. Binns Son & Co, Ltd.,
Sunderland, also at Darlington, Middles-
brough, West Hartlepool & South Shields.

DAN MORGAN,
“ The Meccano Centre,”

218, Oxford St., SWANSEA.

GOLDSMITH’S,
18, High Street,

Tel. 392 SWINDON.

E. M. COLLINS,
12, Lower Castle Street,

TRALEE.

CHARLES EVANS LTD.,
32, Market Street,

Tel. 354 WIGAN.

W. HARRIS BRADLEY,
53 & 54, Victoria St. & Skinner St.,
Tei. 501 WOLVERHAMPTON.

A. E.  DEEKER & SON,
161, High Road,

Bk J eli836 WOODFORD GREEN.

GET THIS  F INE  PEA P ISTOL !
50 SHOT AUTOMATIC RE-
PEATER PEA PISTOL. Perfect
rapid repeating action. Finest
shooter yet produced. Great
fun maker, 2/6. 25 SHOT
AUTOMATIC MAGAZINE PISTOL,
very popular. 2/-. Both heavy make.
Postage on  each, 3d. extra. 17 SHOT

TRIUMPH " REPEATER, 1/2  post free.
Ammunition with each pistol. Colonial, postage 6d.
NORWOODS, (Dept. M), 3, Finsbury Sq., London, E.C.2.

RAILWAY POSTCARDS

Tho  WORLD’S.

£10 GREATEST vJF3 -SPEED
CYCLE OFFER
(Lady's o r  Gent 's

FOR

NOW

Mode l  same  pr ice ; .
The frame of the  Graves 'SPEED
KING’ Cycle Is rust proofed,
enamelled Black and Coach
lined (or all Black If desired).
DUNLOP REINFORCED

RENOLD CHAIN
MIDDLEMURE’S
3 Co i l -Spr ing  Leather Sadd le
STURMEY-  ARCHER
World  Famed 3 -Speed Gear
Puiap. toDihag. fijunnen »nd Qilein
included. Termi : 8 - now, *nd
S ' -  morilhly. Complete ipprevil.
Catajogu TtM JJ  SRAVE M HEFFiEU)

Warranty.

£6.0.0

SEVERAL  THOUSANDS TO SELECT FROM

LISTS  AND SPECIMEN SET  OF  S IX  CARDS (PHOTOGRAPHS)

POST FREE,  ONE SHILL ING

F.  MOORES RAILWAY PHOTOGRAPHS
3 .  AMEN CORNER,  LONDON,  E .C .4

FREEH hie ' SILKRITt ’ Hegtsierea StLf -F ILLiHl i  K lUNIA in  f i t  *1 /O
■ Over 5,003 Testimonials received ' Guaranteed 5 Years’ Wear! B /

GIFT

G FRANCIS.  Eeq., writer- Pens
I h?ive purchased nnd rdI my f Henris are perfectly satisfied.” M. G. POWETX. Esq.
writes:— " ndiffhuil with ' Silkrit*-' Pen. It wfimlsjiny other main: ;it I Of-.”

With  every S iKr i t r '  Pen ju 1'4  cadi li  3ii. ex rm for p.-stave of rift) we  (live absolutely FREE these novel
Pocket Folding OPERA GLASSES combining S useful instruments  in ONE —Telescope, MiOWWOpe, Stereoscope. Com-
pass. Magnifying Gbss. P 0. for VP ONLY e nre-  this amazing ofier or Fen A F>ee Gift.  HVtie or  fWSGift Cota-

V****,r — Thv LEEDS BARGAIN CO. IMJ* 31 KcnifU L&nea LFSD8,

MAKE OR BUY A GRAMO-
PHONE 100% cheaper than
others. Mechanical Parts of
a Ist-class RIFANCO-Phone :
Double Spring Motor, 12-in.
Turntable, Swan or “ S ” Tone-
arm, Superior Sound Box,
Internal Horn or Cast Throat.
Needle Cups as fitted by other
firms in £10, £20 Gramophones.
All bar the f i <1Q
wood. Nett Cash * ■
This set supplied with polished
Oak or Mahogany 40 in. high
Cabinet as shown, or Jacobean

«h  £4:10:0
Carriage paid in U.K.

Other sets frotn 18/-. Machines
30 models, Sideboards, Pedes-
tals, Portables, etc., from 19/6  ,
Motons 9/-.  New M216, 64 -page Catalogue of Accessories
with Instructions How to make Gramophones, 3d.

Established 24 vears.
Regent Fittings Co., 780,  120, Old St ,  London, E.C.l

MECCANO

This bright and attrac-
tive Pennant, size
8* X 4”, in correct
MECCANO Red and

Green, wjlh Rustless Mast and Fixing Nuts to fit
your Cycle or Model. Think of the finish it will
give a MECCANO Tower, etc. ! ! Send a P.O. 9d.
(not stamps) and it will arrive nicely packed,
post paid, by return. Handle Bar Clips 2d. extra.

FLY THE
MECCANO
ENGINEER’S

FLAG

Make your Railways realistic
with  Farms and Villages to  scale
All sections complete with plots and figures, and

suitable fencing sent Carriage Paid,
No. 1 .  5/6.—Stock Pens, Stables. Sheep

Pen arid Piggery. Barn. Drinking Trough. Cow
Shed. Chicken Run. Ploughed Field. Hay
Field. Blacksmith Shop. The Hunt. Field
with Duck Pond. High Road with Telephone
Kiosk.

No. 2. 10/6. Large Chicken House. Bridge
and Lake. Fann House.

No. 3. 21/-.  Church. Village Inn. Large
Farm House.

HUMPHREYS,
Meccano and Hornby Train Depot,

Next Grove Arcade,
WALLASEY VILLAGE, CHESHIRE

“Q ”  ACCESSORIES COMPANY
1 & 2, The Arches, Kew Bridge , Chiswick, W.4

1.id era! Discounts io Meccano Dealers

meccanoindex.co.uk



966 THE MECCANO MAGAZINE

“ VEEDER ” Cyclometers
Cycling without a VEEDER is like living
without a Watch. You cannot do one

or the other intelligently
A VEEDER tells you : -
How far you have been.

Distance from one place to another.
Service your tyres give you.

Number of miles to destination.
Total season’s travel, etc.

INSIST UPON A GENUINE VEEDER
(See the name thereon).

Obtainable from all important Cycle Dealers.
Made in two Models : Regular 6/6,  Trip 15/-

Send for Illustrated Booklet to :—
F. E. DICKINSON.

St. Andrew's House, Malborn Circus.
London, E.C.l.

The Latest
Novelty

COMBINED
HOUSE

LAMP and
LANTERN

ROLLER
SKATES

type and adjust-
able to any size.

Postage 7d.

No Danger of Fire
This Magic Lantern consists of an Electric
Handlamp which is transformed into a Handy
Magic Lantern. The front lens simply screws
off and the patent attachment inserted. The
working of this Lantern is not only simple
and absolutely safe from fire, but very clean and
cheap, any child can handle this without fear.
Price, complete with Battery’, Stand, and 6 Slides
(5/6), postage 7d. Further Slides 1 /6  per dozen.

H.  H,  PARSON,
TOY DEPT., 55, NORTHCOTE RD., SAV.ll

Send for a pair now. You will be delighted
with them.

They make an ideal birthday gift.
No. 3 with Threaded Clamps and

Case-hardened Steel Wheels . . .  5/- pair
No. 5 with Best Ball-Bearing Wheels 10/  - „
No. 6 with Best Ball-Bearing Wheels

and Block Heels, as illustrated .. .  11/- „
Postage and Packing 1/-. Colonies and Abroad 5/-

Bateson’s Sports Depot, Blackpool

POCKET MICROSCOPES
Magnify lineally about 50 times, squares
about 2,500 times. Disclose wonders of
Nature invisible to naked eye. Indis-
pensable for study of Chemistry,
Botany, etc. Superior Microscope,
complete with tweezers, 3 objects and 3
glass slides in case, post free 5/6,
Microscope, with 3 slides in box, post

free, 2/6.— R. DILNOT (Dept. M),
125, Chiswick High Road, London, W.4.

MECCANO  k
HANDKERCHIEFS

THE MOST POPULAR FLYING MODEL

THE PROVED BEST
MODEL AEROPLANE

D. A. PAVELY, The Designer ofFHVIO.  D.A.P. Products, has gained
more awards in Model Flying Competitions than
any other person, amateur or professional.
Cups, medals, certificates and unsolicited
testimonials can be seen at our address. We
guarantee our models to fly the distance stated.
We make no exaggerated claims ; what we claim
wc can substantiate. There are, have been,
and possibly will be, many toy aeroplanes on
the market ; we cannot too strongly emphasize
that D.A.P. machines are not just toys, they
are scientifically designed, and have over 20
years’ experience behind them. Latest award,
Gamage Challenge Cup, 1928, open to all, for

longest time in the air.

THE FAMOUS “SKISAIL”
Tractor Monoplane

British Manufacture. Patent No. 138210*
Guarantee. These models show perfect stability
in flight, will rise from ground, and fly from 150
to 450 yards, according to size, in straight or

circular course.
Specification. Silver Spruce fuselage, Silk-
covered Planes, Aluminium Wheels. Nos. 0, 1,
2 and 3 fitted with our Famous Patent Safety

Chassis with Bamboo Runners.
No. 0 Price 18/6 No. 3 Price 8/6
n 1 „ 14/6 „ 4 „ 6/6
., 2 „ 10/6 „ 5 „ 4/6

Postage fid. Two sent carriage paid.
Wing Span of our 4/6 Model 21 in., 10/6 Model

27 tn. Span, with Patent Safety Chassis.
The 1928 " Skisail Model de Luxe "
wing Span 43 ins. Price 27/6 can.  paid.
The " Skisail ” Monoplanes are designed on
correct aeronautical lines, and constructed

with highest quality materials.
No other type can compare for Design, Per-
formance, or Price, and our Famous Patent Chassis
gives the “ Skisail ” a unique pre-eminence

over any other make.
Purchase direct from the Pioneer Inventors.

Send P.O. io:—
PATENT MODEL MANUFACTURERS,
159, Lymington Ave., Wood Green, London, N.22

Meccano boys will be delighted to learn
that special handkerchiefs have now been de-
signed for their exclusive use. Two different
styles arc available.

Style R.A. is of fine strong fabric, with the
border in two colours, in the well-known Meccano
check design. Sold in an attractive box con-
taining six handkerchiefs. Price 2/6 per box,

Style 499 is made for members of the
Meccano Guild, having a replica of the Guild
badge tastefully embroidered in one corner.
Six handkerchiefs packed in a special box.
Price 2/  11 per box.

Postage 2|d, extra.

No. 6 TRACTOR MONOPLANE, as shown,
span 22 ins., flies 150 yards, length 24 ins., rises
from the ground, fitted with Hand-Carved pro-
peller. Price 10/6

Carriage and packing U.K. 9d. extra.
SIMILAR MACHINES.

No. 4B. Span 21 ins,, flies 130 yards, length
22 ins. Price 7/9

Carriage and packing U.K. 9d. extra.
No. 4. Span 16 ins., flies 100 yds., length 18 ins.

Price 4/6
Carriage and packing U.K. 6d. extra.

A Serviceable Gift for a Meccano Boy We supply everything for the Construction of
Model Aeroplanes. Illustrated Catalogue 4d.

post free.Obtainable from your local draper or from

A.  W.  Gamage Ltd.
The  Boys’  Store,  Ho lho rn ,  London ,  E .C . l

Above prices for U.K.  only

The D.A.P. Model Aeroplane & Engineering Co.,
(Dept Ml, 187, Replingham Road,

Southfields, LONDON, S.W.18.

Back Numbers Wanted. Copies of January,
February and September, 1924, January to May,
August and September, 1925, January and February,
1926, and March, 1927. State condition and price
to Box l W2.

"WORKING YOUR HOME CINEMA." Valuable
information. Also bargain lists, films, and film
library. Postage 2d.— Wayland, 109, Kenior, Tooting,
London,

Patents for Inventions, Trade Marks : Advice Hand-
books & Cons. free.— B. T. King, Regd. Patent Agent,
Mfia.Qn. Victoria St..  Loudon, E.C.4. 40 years’ refs.
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HAVE YOU HAD
MOTORS
DYNAMOS
TRAINS

i SHOCKING COILS
[ TELEPHONES
' BELLS

SWITCHES

ACCUMULATORS
BATTERIES
BATTERY CHEMICALS
CHARGING BOARDS
TOOLS
MATERIALS

CYCLE
LIGHTING
OUTFITS
BATTERY
AND
DYNAMO
TYPES

CATALOGUE?
Wireless Apparatus. All the
latest Ideas and components. The
most complete list available of

RADIO  and ELECTRICAL
APPARATUS.

Our meters are the best obtain-
able and we have the largest

range possible.

It is FREE to "Meccano”  readers, contain*
136 pages all of which are profusely illustrated
and prices are such that they defy competition.

• EDINBURGH
; AGENTS

! for MECCANO and i
1 Hornby Trains
• '
1 A complete stock of  all Hornby
I Train Accessories and Meccano Parts

You Have No  Idea
Hoiv Useful

PLASTICINE
can be when Making Models

As a steady support for
Meccano Structures, as ballast
—as artificial rocks, grass
banks or paths—it has no
equal. There are 10 colours
and the material is ever
plastic and can be used over

and over again.
You can get i t  in 1 lb. cartons
or  1 Jd. Sticks. I n  fancy boxes

containing tools, etc.

The New
"CORONA” BOX
has a full pound in the

10  colours
1/6, or Post Free 2Z-

OUR

No. 5

May we  send you a Free
S am  p I e ------------Post Free

Harbutt’s Plasticine Ltd.
BATH

99,  BATHAMPTON

Practical Railway Enthusiasts  will find iu  the
Railway Correspondence and Travel  Society the
comradeship and  helping hand which they need.
Moderate subscription ; no  entrance fee. Send 3d.
stamps now for free copy of monthly magazine and
full particulars of membership.  —Secretary, 5, Pittville
Terrace, Chel tenham.

ELECTRIC (GRAFTON) COMPANY

54,  GRAFTON ST., TOTTENHAM COURT RD.,
Te l . ;  Museum 0241. LONDON, W.l .

I JENNERS PAY CARRIAGE

C3MPRESSED AIR ENGINE
For  Driving Models, Meccano, Boats,  e tc .  Charged with
compressed air  with  ordinary cycle pump.  Great  speed.
Excellent value.  Price 4/-. Post 9d .  Send for Leaflet.

H. J. MALLETT,
13 ,  BATH AVENUE, DEREHAM, NORFOLK.

GOLDFISH 2d. each
Aquariums, Weed Instructional Books.

A Very Interesting Hobby.

Beautiful Singing Canary
in  New Cage, free delivered to your house, 21/-.

Stamp for Illustrated Price List.
Parrots,  Foreign Birds and Reptiles a Speciality.

DE VON
127, KING'S CROSS ROAD, LONDON, W.C.l .

“AN IDEAL BOOK
for the Amateur Engineer”

savs *1The Model Engineer.''

ENGINES
By E.  N.  da C.  Andrade

“ A first- rate book of its'kind.
I t  explains simply, clearly, con-
cisely, r how i t  works ’ . . . the
it being anything from a 4,000
h.p. Diesel engine or a twelve-
coupled locomotive, to an ice
machine?*-— Daily Express.
Over 1OO Plates and Diagrams

Price 7 ' 6  net.
WVite for Free Illustrated Prospectus to :

G. BELL & SONS LTD., Portugal Street,
London, W.C.2

BOAT FITTINGS
KENSINGTON

Plain Blocks ............................... from each l | d .
Brass Screw Eyes,  ail sizes . . .  per doz. 3d.

Anchors .............................. . each 3d. & 6d.
Bollards, solid brass ............................................. W.
Bowsies , , .  . . .  . . .  per doz. 6d.
Mariners' Compass . . .  . . .  . . .  ••• d .

FULL PRICE LIST POST FREE.

MOTOR LAUNCH & SAILING YACHTS

Sai l ing  Yachts & Fit t ings
HOBBIES STEAM LAUNCHES

MOTOR BOATS
HORNBY TRAINS

MECCANO OUTFITS AND PARTS
BOWMAN & WORMAR ENGINES

Requis i tes for
FOOTBALL.  HOCKEY

FISHING, PHOTOGRAPHY
AIR GUNS AEROPLANES
Elec t r i c  Motors & Accumulators

LIST “M”  TWOPENCE. ~

C. H. LORBERG
185, Kensington High St., London, W.8

Steam Boats  ............................... 10 /6  to £7/7/-
Electric Boats ................. 21/- to £3/10/-
Hot Air Boats  ................. 3/11 to 15/-

PRICE LIST FREE.

C. LUCAS, Hobbies Depot
35, MANCHESTER STREET, LIVERPOOL.

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
BlNNS ROAD,  LIVERPOOL.

Telegrams : " Meccano, Liverpool."
Publication Date. The "M.M” 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 every care will
be taken of articles, etc., submitted, the Editor cannot
accept responsibility for any loss or damage. A
stamped addressed envelope of the requisite size should
be sent where the contribution is to be returned if
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. 1 / -  per line (average seven
words to the line), or 10/-  per inch (average 12 lines
to the inch). Cash with order.

Advertisers are asked to note that private advertise-
ments of goods manufactured by Meccano Limited
cannot be accepted.

Display. Quotations for space bookings, and
latest net sale figures, will be sent on request.

Press Day, etc. Copy should be sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 6th of each
month for following issue. Half-tone blocks up to
100 screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booking
two inches or over. Other advertisers desiring vouchers
should add 8d. to their remittance and should order
voucher copy at  same time.

Remittances. Postal Orders and Cheques shtrnld be
made payable to Meccano Ltd.

READERS’ SALES
1 able Railway, both electric and clockwork. Gauge

00. Also Chemistry, Cinematograph, Films, Models,
etcetera. Send card for list. — Harris, The Myrtles,
North Road, Belfast.

Exchange Stamps. No common ones : medium
and rare. — F. Kilpert, Main Road, Somerset Strand,
South Africa.

12 Temple Shakespeare’s Plays. Cheap. Good
condition. | d .  stamp for list. — Harris, 10, Catherine
St., Westminster, London.

Model Railway, Steam and Clockwork. Cost £5.
45/-. 700 Cigarette Cards, Album, 4 / - .  31 M.M.’s,
5/-. Stamp for particulars.—Calverley, 8, North
Gate, Harborne, Birmingham.

Collection of nearly 2,000 Cigarette Cards, some
20 years old , practically all spotless. Also two Albums. i
22/6 lot. —i’arnen, 32, Aylesford Road, Stoneycroft,
Liverpool.

Sale. 50 “ Meccano Magazines," “ Roverings,"
Colonial Postage Stamps, etc. Enclose stamp. —
P. Pritchard, 74, Stamford ham Dr., Allerton, Liver-
pool.

Wireless Parts for sale, excellent value given.
Send for List, lid.— R. W. Rapson, Evershot, Dorset.

Large Complete Gauge 0 Railway, Five Engines,
120 ft. Track. Write List. £10. No offers. —
Walker, Oakden, Great Nelmes, Hornchurch, Essex.

Racing Yachts for sale. Hull length, 2 ft., 15 / - ;
3 ft. 25/-.<— Redfern, Rushton Road, Burslem.

For Sale. 6 volt G.W. Electric Express Loco.
Type 4-4-0. New. Excellent condition. Six-wheel
Tender, 30/-.—Baker, Littlegate Road, Paignton.

Cinema Films from 9d. Good condition.—A.
Higgins, 11, Srolton Villas, Haverfordwest.

Wanted. " M.M." for Jan., Feb., Sept., 1924,
in good condition, for binding. State Price required.
BM/DPJ3, London, W.C.l.

3- Power Microscope in polished wooden case, with
forceps and slides. 12/6. Cost 21/-.—Sherriff,
Kinnear Road, Edinburgh.

Clean Popular?. 3S9 to 510. Bargain Offer. —
Lloyd, 31, Ryebank Road, Old Trafford, Manchester.

Engine and Tender. “Bing.’* 0 Gauge, 4 -Coupled,
14 inches. Splendid rendition. Cost 19/6. Best
offer over 12/6. — Henniker. 172. Craigleith Road,
Edinburgh.

Sale. Good Horizontal Steam Engine, perfect
condition, reversible.—Cave, West Walton, Wisbech.

For Sale. 1,500 Stamps in album. Will accept
35/- or near offer.—Peel, Oakleigh, Bromborough,
Cheshire.

Sale. Boy's Books second hand, good condition.
Stamp for list,— Blake, Green Street, Strathaven,
.anarkshire.

Sale. Boys’ Mags., 150-201. 233-271, 300-331. Id.
each.— 40, High Street, Clickfield, Sx.

Sale. Lathe, 10/-. Camera Outfit — Enlarger. £1.
Foreign Coins, 5 Walden Revolver, 5/ . 22 M.M.s,
6/ - .  Box Electrical Parts Slide Rule, offers. —
96, Nelgarde Road, Catford.

Aeroplanes for sale. Send stamp for list.—A.
Gunner, Oaklands, Westfield Common. Nr. Woking,
Surrey.

Strut to Model Automobile No. 12. Cost 57/-.
Offers * Steam Roller, 5/- ; Horizontal Steam Engine,
2 ‘ Peggy" Steam Launch, 10/-  — Box 1101.

Sale. Stamp Album with 850 Stamps, all different,
12 6. —Swain, 138, Gdosemoor Lane, Erdington,
Birmingham.

Gamages Model Electric Light Plant. " O ’’ Gauge
Rails and Rolling Stock. Wireless Loud Speaker
Parts, Timing Coils, etc, H.M.V. and Columbia
Records. All half cost or less. Particulars—157,
Osborne Road, Brighton.

This Month’s Special Articles
Page
890
902
874
941
896
932
894

Air News...
Books to Read .. .
Coaling Ships by Machinery
Competition Page . . .
Development of the Fire Engine
Electricity Applied to Meccano
Engineering News
Famous Aero Engines—Beardmore

" Cyclone ” and *' Typhoon ”
From Harvest Field to Flour Mill
Great Motor Passenger Liners
Guild Pages
High Railway Speeds in France
Hornby Railway Company Pages
In Reply, Meccano Section
Largest All-Metal Monoplane . . .
Meccano Traction Engine
Model-building Contest Results
Motor Car, Story of the
New Meccano Models . . .
Niagara Falls Committing Suicid
Producing the "Af.iW.”
Railway News .. .
Scientific Apparatus in Meccano
Stamp Collecting
Suggestions Section

888
879
914

942-3
882

920-925
930
886
936
917
910
934
904
876
884
939
945
928

RAILWAY PHOTOGRAPHS
We list the finest photographs ever produced

(all the work of experts— Mr. F. E. Mackay and
others) a t  3d. each, or 2/6  per doz. Send 3d. for
specimen card and ask for List No. 4M.

(Please note new address)
RAILWAY PHOTOGRAPHS,
23, Hanover Street, Liverpool.

For Sale. Collection of 1350 Stamps, all different,
in two albums. Also l,U00 good unpicked. What
offers?—C. Lovatt, Ashfields, Heanor, Notts.

Cigarette Cards, Sets, Odds, Lots, Lists.—Thornton,
159, Grosvenor Road, Wavertree, Liverpool.

Skates. Richarson 3. Ball-bearing. Cost £2.
Equal new. Ohers. Also Wireless coils, valves, etc.
Veeder Cyclometer 3/-. Microphone Button 2/-.—
Moore, 33, Spencer Avenue, Palmers Green, N.I 3.

Post free, 2/6. The well-known 25
Shot Automatic, post free 2/ - .  The popular 17 Shot
Triumph, post free, 1/2.— R. DILNOT (Dept. M), 125,

Chiswick High Road, London, W.4.

Ordering the“M M.’ Overseas
Readers Overseas and in foreign countries may

order the Meccano Magazine from regular Meccano
dealers, or direct from this office. The price and
subscription rates are as above, except in the case of
Australia, where the price is 1 / -  per copy (postage
extra), and the subscription rates 8/- for six months
and 16 / -  for 12 months (post free).

Overseas readers are reminded that 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 : Meccano Ltd., 45, Colbornc Street, Toronto.
AUSTRALIA : Messrs. E .  G. Page & Co.,

52, Clarence Street, Sydney, N.S.W.
NEW ZEALAND : Models Ltd.,

Kingston & Federal Streets, Auckland.
SOUTH AFRICA : Mr. A. E .  Harris (P.O. Box 1 199),

142, Market Street, Johannesburg.
INDIA : Karachi : Bombay Sports Depot, Elphinstone

Street.
Bombay: Bombay Sports Depot, Dhobi

Talao.
Calcutta: Bombay Sports Depot, 13/C, Old

Court House Street,

HOME CINEMATOGRAPHS---------
FILMS AND ACCESSORIES. Pro-
jectors a t  all prices from 5/- to £90.
Film Spools, Rewinders, Lighting
Sets, Screens, Sprockets, etc. Films
all lengths and subjects. Sample

Film 1 / -  and 2/6 post free.
Illustrated Price Lists Free.

FORD’S (Dept. M),
13, Red Lion Sq., London,
W.C.l. (Entrance Dane St.)

Call
or Write

SPEED BOAT
flN 'ABBEy"Toy 'll)

[ INSTANT ACCELERATION J

I RUNS  15 I
I I

Write for name of nearest agent, or
4/5 post free (overseas 5/-) from

ABBEY SPORTS Co. Ltd. (Dept.  M.C.),
125 ,  Borough High Street,  London,  S.E. 1 .

from “Meta"  Spirit or Candle-end. No
clockwork, battery, or boiler. Nothing to
explode I 9 ins. long. Draught 2 ins. Rudder.
Continuous “Tock-Tock” heard for great

distance.

m

HOT AIR  DRIVE

PAVQ MAKE YOUR OWNDUIO LEAD SOLDIERS
Cowboysjndians, Animals, Zulus,
Model Farmyard Sets, Rodeo, etc.
Our CASTING MouLDS make tthousands from any scrap lead
WITHOUT PREVIOUS EXPERIENCE.
Send stamp to-day for Illustrated
Catalogue. Complete mould read y
for work 2/6.—“ TOYMOULDS,”
67, Stafford Street, Birmingham.

“ Mention Meccano.*’

meccanoindex.co.uk
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HALLO EVERYBODY HOLBORN,
.FATHER XMAS «
INVITES ALL LC 1

Rovf A I  GREAT  JUBILEE
CHRbTMAS BAZAARTO

Right up to Xmas Eve—this great Boys’ Store is turned into a veritable
Eldorado of Happiness. Fun, Magic and Mystery, Floors upon Floors of

Toys, Novelties, Gifts, and the thousand and one attractions that will please the
heart of every British Boy—-you must also get the

MAGNIFICENT CHRISTMAS CATALOGUE
to all registered customers, otherwise send a 1 with application. Refunded on first order.

Look
Conjurers WE STOCK ALL

MECCANO AND
HORNBY  TRAIN
PARTS
and send them Carr. Paid

to any station in U.K.

CAMAGES 1 -]
COrujuRiNCTW

For the Young Student
CHEMICAL CABINETS
A fine Hobby for the Winter evenings and one
of which you will not quickly tire. It is amusing,
interesting, and very educational. You have a
choice of a large range of
outfits if vou come to
GA MAGES.
Other Sets

3/3 ,  14/6, 25 / - ,  52/-

Conjuring Cabinets
Jolly fun for the Long Winter Nights,
Parties, etc., and dull days. The fellow
that conjures is always welcomed
wherever he goes— but only by using
Gamages apparatus. Supplied in the
following prices: 3/- ,
7'9,  10/9, 15/9,
22/6, 35/ , 42 . 63/
Post 4d .

For the RADIO
ENTHUSIAST

The World Famous Brownie
Crystal Set at a price you can
very easily afford, complete with
Headphones and Aerial Outfit.
Fully guaranteed. Best work-
manship.
The Set
complete.
Post free

Set only 10/6
Special 5XX Da ventry Coil for

same, 2/9 extra.

Horizontal
Engine

Horizontal Engine
Solid Brass and Steel throughout, TwoSpe*d Gear,
Automatic Drip Feed Lubrication, Overflow Tap for
tilling to correct level, absolute safety secured by the
new non -sticking Safety
Valve. This Engine drove. a
Meccano Big Wheel, 30 in.
high at the British Industries
Fair.

Runs for 1fc hours with one filling.
Any Meccano model with ease.
A small 4 -volt dynamo.
A large number of small models.
Several Hobbies fretwork models.
A crane lifting 8 lbs. direct weight.
Sewing Machine.

FROM GAMAGES

FREE!
40-PAGE

Beautifully Illustrated

Models
Catalogue
Sent on Receipt of P.C.

Specification. Solid Brass and Steel through-
nut. Brass Cylinder and Piston lapped out
to perfect fit, Stroke J in. Turned Brass
Fly-wheel I i ins. x 7/16 ins. Polished Brass
Boiler 4 ins. x 1J ins. Bowman non -sticking
Safety Valve, Safely Lamp, Filling Funnel
and Instructions in - —
strong box. Full5* r W
guaranteed. I B B /

Without Chimney ■ /

IT
DRIVES. 1 0 /6

TELL DAD YOUR GIFT MUST COME

meccanoindex.co.uk



MECCANO
Double Value Outfits

Boys I we  have some goods news for  you I The
contents of every Meccano Outfit have  been greatly
increased and  a number  of new and very valuable
par ts  have  been added ,  making i t  possible to built!
a large number  of nt w models. As a result of these
improvements i t  ha s  been necessary to increase the
prices  of some of the  Outfits, but  we  should like to
emphasise that the re  i s  no  comparison between the
small  increases in prices and the  tremendously in-
creased value of t he  Outfits, e.e . t he  new Xo I Outfit,
which formerlv made  136 models, now makes 348.

Particulars of t he  new prices are given below, and
in addit ion we have  given a table showing the  nil in bet
of models t ha t  each new Outfit w II build a s  compared
with the old corresponding Outfit .  The number  of
models  refer t o  t he  examples  illustrated in t he  Munuals
of Ins t ruct ions  only.  Every  Mccrmo bov knows
tha t  those do  not exhaust  the  capabil i t ies  of t he  Outfit,
however, for  t he  mini her of models wlrvh may  lie
built  with each Outfit i s  almost incali idable.

tell vnu .ill about  the latest

Comple t e  Outfits
X EMBER o r  MODF1 '

o fPr ices

BRIC!
3 / (

i arfou
Wood

Pr i ces  o f Accessory  Outfits

No. 5 Outfit
Modvl -buiMing pnssihiliti* ar<
rv grrutlv increased with this t :,.

I. xaniples o i  547 fine engim-ering me
are illustrated in th r  Manuah,

No.  4 Outfit
hx;itnp|f’« ni W{ nv.ildstli.it 11i.iV h-

constriv t '  il a re  illnstr.Hril in th< M iiiu.ils
i hat <ir<' included in tfih ’Hitln

<• 1|OW
* hittit

No. 2 Outfit
I his splendid Outfit builds bj K«<r and

betVT model*- than < ver before Full
instr lotions for budding 39H mcxkh

are included.

No. 3 Outfit
Ehis excellent Outfit rojUains many

Me< cam i parts. ' d  an  advanced engineer-
ing type and a Manual showing how tn

build 447 ivoJiMs.

Spi i.d liurut«»r’s Out i - 1

MECCANO LIMITED Binns Road LIVERPOOL
A A-A.AAAAXAA.AAAA A A X A A A

Pi Mi I'Uim UY MECCANO Lrn.. Hiss*  Re ,  LlVFRpoot
J'rintai fi'. 1 ■< flit., I ■''‘reel.
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