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UR cover this month shows one of
the many applications of the electro-
magnet in industry, and requires

very little description. A travelling over-

head crane is lifting a
Our huge casting by means
Cover of an electro-magnet.

Electric cranes of this
type are in everyday use in engineering
shops, and prove themselves to be very
helpful in saving time and labour. The
method of operation is quite simple.
When it is desired to move a casting or
a steel billet from one part of the works
to another, all that is necessary is for the
electro-magnet to be brought over the
casting to be moved. This magnet is not
permanently magnetised, of course, but
only becomes a magnet when the current
is switched on. With the current switched
off, the magnet is lowered to the casting.
Then the crane-man switches on the
current, the coils in the magnet are im-
mediately energised, and the casting is
attracted with such strength that it may
be lifted and transported elsewhere.
Until the crane reaches the spot where it
is desired to deposit the casting, the
switch remains ‘““on” and the current
continues to pass through the coils of the
magnet. When the load has been lowered,
the current is switched off and the magnet
at once releases its load. This ease of
picking-up and releasing a load saves a
great deal of the time required to manipu-
late the chains and hooks necessary with
the ordinary type of crane. The electro-
magnetic crane has many other advantages
also, as for instance when lifting bolts
or metal scrap. On this work the magnet
attracts large quantities of the loose
metal, thus eliminating the necessity
for loading by hand. Further details
of the application of magnets to industry
are given in our article on this subject.

As was the case last year, our December
issue will be a Special Christmas Number
in every sense of the word. The number

of pages will be increased

Special and there will be several
Christmas very attractive features,
Number These will include the

first of a new series of
articles on models—on altogether original

" order for your copy now.

lines—that may be constructed with a
No. 1 Qutfit. The cover will be specially
attractive and will show a huge pulley
in mid-air. A special article, written
by an expert engineer, will explain ** Pulleys
and How they Work.”” There will also
be included a short engineering story
entitled '* Two Minutes Slow,”” which I
think will prove of great interest to our
readers. Railways will be represented by
a special article * Driving an Express
Train,” and Radio by *‘ Saving Lives at
Sea by Wireless.” There will be further
instalments of our regular features—the
life of Telford will be continued; the
electrical article will deal with Electric
Bells, Indicators and Burglar Alarms,
which article, I may here remark, has
been “ crowded out’ this month. In
addition, the Stamp Collecting, Meccano
Guild and Fireside Fun pages will be
strengthened. ‘There will be several other
noteworthy features, not the least interest-
ing of which will be the instructions for
building the revised model of a High-Speed
Ship-Coaler—an article that has been
anticipated for a long time, and for which
there has been a considerable demand.
I have always thought that this is one of
the most interesting of our Meccano
models, for all the movements for coaling
a miniature ship are controlled from the
gear-box. The High-Speed Ship-Coaler
will appeal to every Meccano boy, because
when it has been built it affords endless
fun, and no little dexterity is required
for its operation. There are so many
movements that the operator has to
use his intelligence and has to be quick
with his fingers in order to carry out all
of them successfully.

The Christmas Number will be ready
on the 1st December, and readers are
asked to note that the price will be in-

creased to 3d., post free
Order 4d. Our regular sub-
Your Copy scribers will, of course,
Now be debited with ~the

increased price, which
point they should bear in mind when their
subscriptions are due for expiry. Now,
there is certain to be a very large demand
for this Special Christmas Number, and
as the number we print is limited to the
number of orders we receive beforehand
from our dealers and newsagents, it is
very desirable that you should place an
If you have
not already placed your order you will
avoid disappointment and will assist me
also by going to your Meccano dealer or
your newsagent right away, and ordering
the December issue of the * M.M."

PRICE 2d.

P
HEiEH

PUBLISHED

IN THE INTERESTS
oF Boys

November 1924

I hope we shall have a record entry
for our new Essay Competition, announced
elsewhere in this issue, in connection

with our series of articles
Hinis “ How to Run a Minia-
for " ture Railway System.”
Compelitors I should like to take

this  opportunity of
drawing the attention of intending com-
petitors—and, incidentally, of my numer-
ous correspondents also—to the value
of introducing neatly-executed sketches
in their essays and letters when this is
possible. 1 frequently receive letters
from readers advancing some theory or
describing a mechanism but I often find it
impossible to understand these on
account of some confusion in a sentence
or something omitted. In such cases
had sketches been sent as well as descrip-
tions, everything would probably have
been quite clear. Sketches encourage
readers to develop the habit of making
drawings of any mechanism in which
they are interested, and there is no better
method of securing a thorough grasp of
every detail than by drawing it. Some-
times boys tell me ““ I would have sent a
sketch but I have no drawing ability.”
It is quite true that many boys are not
able to draw a landscape or a portrait,
but surely every Meccano boy can make
a drawing of a piece of mechanism, pro-
vided he understands its construction.
Perhaps he will not be able to turn out a
workman-like scale drawing without
tuition, but he can at least produce a
sketch that will show all the essential
parts of the mechanism. To any boy who
thinks he cannot do this I give one word
of advice: ‘Try.” I venture to assert
that after a few serious attempts he wiil
be agreeably surprised at his progress.

Now that a new Meccano season has
commenced, I take this opportunity of
reminding my readers that damaged or

rusty Meccano parts

Replacing may be replaced at any
Damaged time by bright new
Parts parts at half list prices.

The old parts should
be returned either through your regular
dealer or direct to Meccano Limited,
Binns Road, Liverpool. In the latter
event your parcel should be addressed
to ““ Returns Department,” and should be
accompanied by a list of the parts enclosed
and a remittance covering the cost of
new parts, based on half current list prices,
plus postage. This is a good opportunity
for all Meccano enthusiasts to overhaul
their Outfits, and so ensure that the
models they build during the coming
months will not be defaced by broken
or rusty parts.
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N the article under this heading in our
l July issue we described how a rod
of soft iron may be made into a
magnet by winding round it a number of
turns of insulated wire and passing an
electric current through the wire. We
showed further that the iron has magnetic
powers only while the current is flowing.
Magnets made by the passage of an
electric current are called * electro-
magnets ' and they play a very
prominent part in present-day in-
dustrial processes.

Lifting Great Masses of Metal

The most obvious industrial applica-
tion of electro-magnets lies, of course,
in the lifting of heavy masses of iron
and steel. In steel mills, iron foundries,
machinery factories, shipyards, etc.,
a considerable amount of time is
spent each day in moving masses of
metal from one place to another.
Cranes of various types, ranging from
the small portable crane to the huge
electrically-driven overhead travelling
crane, are installed to facilitate the
handling of the metal. In the ordinary
way, their use involves a considerable
amount of accessory mechanism such
as chains, ropes, grappling hooks, etc.
If a crane is fitted with an electro-
magnet, however, these accessories at
once become unnecessary. The magnet
is lowered on to the load it is required
to lift, the electric current is switched
on and the crane then lifts the magnet
with its load held in a tenacious but
invisible grip. Dropping a load is
equally simple. The magnet is swung
into place, the current is cut off and
the lopad is immediately deposited
exactly where it is required. It is
quite clear that, by the use of powerful
magnets in connection with cranes for
lifting purposes, both time and money
are saved to a considerable extent,
and also the workmen are spared labour
of a particularly heavy nature.

Lifting-magnets are also very largely
employed in various operations connected
with the loading and unloading of ships.
For instance, take the case of a wvessel
loaded with 1,800 tons of pig iron. With
28 men working, the time required to
unload the vessel was two days and two
nights, which corresponds to about 15
tons per man per day of 10 hours. When
two lifting magnets were used, however,
the ship was unloaded in 11 hours by
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two men whose duty consisted in operating
the switches in the crane cabs. Thus
two men and two magnets did the work
of 28 men in about one-quarter of the
time.

Types of Magnets and Their Work

The various tasks that magnets have
to perform may be divided roughly into

Lifting Ships’ Plates with Electro-Magnets

two classes—the very heavy work of
handling billets, castings, pig iron and
scrap, and the lighter task of dealing
with plates, bars and tubes. The circular
magnet shown on our cover is typical of
powerful magnets specially designed for
very heavy work. The working surface
of this magnet is heavily ribbed on the
underside, so that it will withstand rough
use and at the same time provide better
gripping power on the irregular shapes
with which it has to deal. The illustration
on this page shows a pair of rectangular

INDUSTRY
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[Messrs, Igranic Electric Co, Lid.

magnets designed for lighter duty. In
this case the working surfaces are flat in
order to obtain a good grip on smooth
surfaces. Rectangular magnets have the
advantage that two or more may be
mounted on a spreader-bar, as shown in
the illustration, in order to prevent thin
sheets or long thin bars being torn away
from the magnet by whipping action.
For example, a 3" plate 10 or 15 ft.
in length, attracted by a single magnet,
would droop at both ends to such an
extent that the plate would make
contact with the magnetic pole along
one line only, so that it would not
be attracted with sufficient strength
to ensure its being transported with
safety.

Large lifting-magnets are frequently
employed in the open air. They will
work successfully under the severest
weather conditions and actually may be
used under water for salvaging mag-
netic material.

The amount that any particular
magnet will lift depends not only
upon the strength of the magnet but
also upon the nature of the material
it is lifting. TFor example, a magnet
weighing 110 Ib. will lift up to 4,000 Ib.
on a flat surface, but will not lift half
this weight when handling pieces of
pig iron or scrap material of rough
and uneven shape.

Powerful Magnetic Pulleys

Another extremely important applica-
tion of magnets in industry lies in the
separation of iron and steel from other
materials, an operation performed
by what are called ‘' magnetic separa-
tors.” The iron may be extracted
for its intrinsic value, or in order to
prevent damage to crushing or grinding
machinery, or to ensure the purity
of food and other products.

In the case of materials that can be
conveyed on a belt an effective device
for removing stray iron is the magnetic
pulley, which is a powerful electro-magnet
made in the form of a pulley. The
accompanying drawing shows clearly the
principle ~on which magnetic pulleys
work. The material from which the
iron is to be separated passes along the
conveyor belt and at the point of discharge
the pulley, by means of its powerful
magnetic attraction, draws the iron
vigorously towards it. The belt inter-
posed between the pulley and the material
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automatically carries-the-iron out of the
general direction of flow of the material,
and on leaving the lower side of the
pulley causes the iron to be discharged.

These pulleys are specially designed
to obtain the greatest possible magnetic
power, and some idea of their strength
may be gained from the photograph
published on page 357 of this issue.
This shows a man suspended head
downwards from a magnetic pulley.
This man is held entirely by the attrac-
tion of the pulley for the nails in his
boots |

Magnetic pulleys are employed in a
number of industries. Many kinds of
ore, for instance, are sent from the
mines to be passed through crushing
machines. These machines are very
strongly constructed of the hardest
metal, but if pieces of iron mixed with
the ore find their way into the crushers,
damage is always caused. Sometimes,
indeed, the crusher is absolutely wrecked.
To safeguard the crushers, therefore,
magnetic pulleys are used to extract all
iron before the material reaches the
crushers. The iron that finds its way
into the ore may include pick or hammer
heads, tools, nuts, bolts or nails, and
any one of these articles might cause a
breakdown if it reached the crusher.

Magnetic Separators at Destructors

Electro-magnetic separators play an
important part in municipal salvage
works and destructors. At the recently-
opened Brookdale Road Salvage Works
at Birmingham, where the plant is of the
most up-to-date type, the household
refuse is cleared of all magnetic material
by means of specially-designed magnetic
separators. The main objects of the
process are to recover the tins, which
have a commercial value, and to increase
the wvalue of the subsequent clinker by
freeing it from iron.

In this case fixed electro-

Photo courtesy]

Electro-Magnet—Lifting Iron Turnings

and then released into a separate divert-
ing chute.

The magnetic separation plant just
described was designed and constructed
by Messrs. The Rapid Magnetting Machine
Co. Ltd., of Birmingham, to whom we
are indebted for our information.

Eliminating Danger in Food
In flour mills, where there is a good

[Messrs, Igranic Electric Co. Lid,

of the greatest care particles of iron
are liable to find their way into the in-
gredients from which cattle-feed is made,
and animals may be killed by swallowing
these particles. The use of separators
ensures that the prepared feed is free
from all danger from this source.

Recovering Unburnéd Coal from Ashes

An interesting process has been devised
for recovering coke and unburned coal
from furnace ashes. Almost all kinds
of coal contain a certain amount of
iron, but this is in the form of iron
pyrites, and is not magnetic. The
process of combustion, however, changes
this iron into iron oxides, which have
magnetic properties. The ashes from
the furnaces are passed over a re-
volving magnetic drum, and while
the slag containing the iron is attracted
to the surface of the drum and diverted,
the coal and coke pass on, and in this
way are recovered for use as fuel.

The principle of magnetic separation
is made use of in many industries
where we should scarcely expect to
ﬁn(l it. In the making of china, for
instance, separators are employed to
remove any particles of iron that
may be in the clay, because such par-
ticles would produce blue specks and
tiny blisters in the ware—defects that
may be seen occasionally in cheap
ware of inferior quality. Other in-

dustries in which separators are utilised
are glass-making and paper-making, the
object in each case being to improve
the quality of the finished product by
removing all traces of iron.

An Interesting Effect

Electro-magnets for all ordinary purposes
are energised by continuous current.
If an alternating current is sent through
a coil of wire an alternating

magnets are wused. The
refuse passes through a
screen into a cylinder of
brass revolving inside an
electro-magnet of half-moon
shape. The magnetic
material is attracted against
the inside of the brass
cylinder and carried round
and round until it passes
beyond the electro-magnetic
influence, and is discharged
from a chute to one side.
The remainder of the refuse
passes straight on and falls
on to conveyors of the band
type, which carry it along
toundergo further treatment.

Finally the refuse passes
into the destructor furnaces,
where it is burnt to clinker.
After leaving the destructors
the clinker is crushed, and
then a final magnetic separa-
tion takes place to eliminate
any magnetic material that
may have been embedded
in some combustible sub-
stance in the refuse and not taken out
in the first separating process. The
crushed clinker is fed on to the top of
a revolving drum. The non-magnetic
material drops into the main chute and
is carried forward, but the magnetic
material, as it comes under the influence
of the electro-magnet, is attracted to
the surface of the drum, carried round,

magnetic field is produced,
and a core of iron placed
inside the coil will undergo
corresponding  alternating
magnetisation. Electro-
magnets intended to be
used with alternating cur-
rents have their iron cores
laminated, that is built up
in sections or strips instead
of being solid, and fewer
turns of wire are used in
the coil than is the case
where continuous current is
to be employed.

A remarkable effect may
be produced by means of an
electro-magnet havingalong
laminated core of iron. If a
ring made of aluminium is
placed loosely over the core

-and an alternating current
is sent through the coil,
the ring is repelled and
thrown up into the air,
sometimes to a height of

Extracting metal from material on belt conveyor by Magnetic Separator.

deal of dust in the air, a spark produced
by a fragment of iron getting into the
grinding machinery may cause a serious
explosion and fire. By passing the grain
over magnetic separators, before it is
ground, this danger is removed, and
also flour absolutely free from iron is
ensured. Magnetic separators are used
also for extracting fragments of iron
from prepared feed for cattle. In spite

several feet. This repulsion
is due to the fact that the
currents induced in the aluminium ring are
in opposite directions to those in the coil.
If the ring is forcibly held down it very
quickly becomes quite hot.

NEXT MONTH :—

Electric Bells, Indicators and
Burglar Alarms
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TELFORD
BRIDGES,ROADS
ave CANALS
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Ll Telford’s career is a striking example of great natural ability combined with unceasing industvy. [

U Beginning life as a working stone-mason, he became one of the greatest civil engincers of the day, F

[ but in spite of all his brilliant successes he was mever satisfied with his work. He was always [

IL_J endeavouring to improve it still further, and his example is one that we can all follow. E
|

O

HOMAS TELFORD was born on
9th August, 1757, in the parish of
Westerkirk, which lies in a narrow

part of the wvalley of the River Esk in
the county of Dumfries, Scotland.
His father was a shepherd on the
farm of Glendinning, and the cottage
in which he lived consisted simply
of four mud walls covered by a
thatched roof. It was as lonely a
spot as' could be imagined. At
Glendinning the road ended, and
beyond it stretched an unbroken
solitude of moorland.

A Happy, Smiling Boy

Before Telford was four months
old his father died, leaving his
widow and child altogether un-
provided for. The widow had a
hard struggle to maintain herself
and her boy, but she faced the
task with undaunted courage. The
warm-hearted farmers of the dale
took pity on the fatherless child
and by turns had him to live with
them, and also gave his mother
such employment as they could in
the way of milking or hay-making.
Telford grew up a happy, smiling
lad, so full of fun and good spirits
that he became known in the valley
as ‘‘ Laughing Tam.” As soon as
he was old enough he assisted a
relative to attend sheep on the hills
in the summer, and in winter he
helped the farmers with the cows,
ran errands and wmade himself
generally useful. Later he attended
a parish school at Westerkirk,
where he learned reading, writing and
some arithmetic, and also benefited greatly
by the intercourse with the sons of neigh-
bouring farmers and land-proprietors.

Presently the time came for the lad
to be put to some regular calling, and at
the age of fifteen he was apprenticed to a
stone mason at Lochmaben, a small
town a few miles away across the hills.
This proved an unfortunate beginning,
for his master treated him so badly that
he ran away and returned to his mother,
greatly to her consternation.

Attracted by Books

Telford was willing to go anywhere
except back to his Lochmaben master,

Thomas Telford (1757-1834)

and his cousin, Thomas Jackson, who was
land-steward to Sir James Johnstone of
Wester Hall, induced a mason at the
neighbouring town of Langholm to take
the boy for the remainder of his apprentice-
ship.

This venture proved a great success and
Telford completed his apprenticeship very
happily. About this time the Duke of
Buccleuch, the principal land-owner of
the district, introduced many improve-
ments on his estates, and this produced
a demand for masons’ labour. Telford
thus obtained a considerable amount of

useful experience, not only in erecting
walls and farm enclosures, but also in
building bridges across various streams
where prepared roads were substituted
for the existing cart tracks.

# At this time Telford was rapidly
developing a great love for reading
that lasted throughout his life. He
quickly exhausted the slender book
resources of his friends and there
appeared to be little opportunity
for enlarging the scope of his reading.
By good fortune, however, an elderly
lady named Miss Pasley, who lived
in the little town, took a fancy to
the smiling, rosy-cheeked apprentice,
invited him to her house and placed
her little library at his disposal.
This was a great day for the lad,
and through this kindly act he
became acquainted with much of
the finest DBritish literature. At
the same time he made regular
attempts at composition, including
poetry, and by the time he was
out of his apprenticeship, at the age
of 22, he had become so good a
penman that he was often called
upon to write letters for his neigh-
bours to their distant friends. In
this respect Telford provided a
marked contrast to Brindley, who,
it will be remembered, was to the
end of his days a shocking writer
and an even worse speller !

Holding-up a Bridge

An amusing incident occurred
during Telford’s life at Langholm.
His master and he had been employed
upon a bridge across the Esk. Soon
after this was finished a great flood came
roaring down the valley and everybody
thought the bridge would be carried away.
The master-mason happened to be away
at the time and his wife *“ Tibby,” knowing
that he was bound by contract to maintain
the bridge for seven years, was in a state
of great alarm. Telford did his best
to reassure her, but it was no good, for
she insisted that the bridge was shaking
and was doomed. Presently she declared
that she heard the bridge rumbling and
set her back against the parapet as if
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to hold it up. The absurdity of this
action tickled Telford immensely, and the
sight of him standing there shaking from
head to foot with laughter at length
convinced Tibby that there was no danger.
Having learned all that his native
valley could teach him in the art of
masonry, Telford went to Edinburgh,
where extensive building operations were
then in progress. He found abundant
employment and he
remained there for
two years, during
which he had the
opportunity of taking
partin first-classwork Ly
and also of studying ‘
the ancient architec-
ture in the neigh-
bourhood. He then
determined to go to
London, and returned
to his birth-place to
take leave of his
mother and his old
friends.

Telford Goes to London

A piece of good
fortune enabled him
to make the journey
to London on horse-
back instead of hav-
ing to walk. Sir
James Johnstone, of
Wester Hall, wished
to send a horse to a
relative in London,
but could not find
anyone to take charge of it. Mr. Jackson,
Sir James's steward—who, as we have
already mentioned, was a cousin of
Telford—suggested that Telford should
ride the horse to London, The matter
was quickly arranged, and in order to

" make the journey more comfortable,
Mr. Jackson lent Telford his buckskin
riding breeches. Telford reached London
without any difficulty, and in after years
Mr. Jackson used to tell with great glee
the story of his cousin’s ride, never for-
getting to wind up with the words: ** But
Tam forgot to send me back my breeks ! "

On his arrival in London, Telford duly
delivered the horse and sought out Mr. J.
Pasley, a prosperous merchant, to deliver
to him a letter of introduction from his
sister, Miss Pasley, who had befriended
Telford in Langholm. Mr. Pasley gave
Telford letters of introduction to Sir Wm.
Chambers, the architect of Somerset House,
which was then being erected. Sir William
was in need of good workmen and he at
once employed Telford. There was a
great deal of fine masonry work to be
done on this building, and Telford's
ability and steady perseverance soon
singled him out as being fitted for some-
thing better than the work of an ordinary
mason.

About this time Telford was consulted
by Mr. (afterwards Sir William) Pulteney
in regard to certain alterations in the
mansion of Wester Hall. Mr. Pulteney was
the second son of Sir James Johnstone of
Wester Hall, and took the name of
Pulteney upon his marriage to Miss
Pulteney, niece of the Earl of Bath, by
whom he succeeded to a large fortune
and extensive estates in the neighbourhood
of Shrewsbury.

Work at Portsmouth

Telford’s next move was to Portsmouth.
How this came about is not clear, but at
any rate in July 1784 he was engaged
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in superintending the erection of a house
for the occupation of the Commissioner
at Portsmouth Dockyard. Telford’s

letters written from Portsmouth showed
that his work was greatly appreciated
by the Commissioner.

His duties fully occupied the day,
but at night he worked hard to increase
his knowledge of everything connected
In one of his letters he

with his trade.

Teiford’s Iron Bridge at Smethwick

wrote :—" T am not contented unless T
can give a reason for every particular
method or practice which is pursued.
Hence 1 am now very deep in chemistry.
The mode of making mortar in the best way
led me to inquire into the nature of lime.
Having, in pursuit of this inquiry, looked
into some books on chemistry, 1 perceived
the field was boundless; but that to
assign satisfactory reasons for many
mechanical processes required a general
knowledge of that science. . . And
I am determined to study the subject
with unwearied attention until I attain
some accurate knowledge of chemistry,
which is of no less use in the practice of
the arts than it is in that of medicine.”

He adds rather quaintly that he has
his hair powdered every day !

Telford’s work at Portsmouth finished
at the end of 1786, and shortly afterwards
he was employed by Mr. Pulteney to
superintend alterations necessary to fit
up the castle on the latter's Shrewsbury
estate as a place of residence. While
engaged on this work Telford was fortunate
enough to obtain -the appointment—
probably through the influence of Mr.
Pulteney—of Surveyor of Public Works
for the County of Salop. TFrom this time
Telford’s labours became much wider
in scope and he was occupied in surveying
and repairing roads, bridges and gaols,
and in supervising all the public buildings
under the control of the magistrates of
the county. Writing to a friend at
Langholm at this time he says he is
working very hard to improve himself in
branches of knowledge in which he feels
himself deficient, and he describes a note-
book that he always carries, in which he
crams all sorts of facts likely to be of
use to him.

A Remarkable Incident

During Telford’s term as surveyor,
the church of St. Chad in Shrewsbury was

[Messrs. The Horsley Bridge and Engineering Co. Ltd.

in urgent need of repairs to the roof,
which let in the rain. Telford was sent
for by the churchwardens to advise them
as to the best method of procedure. He
accordingly examined the building, which
was about 400 years old, and found it to
be in such a dangerous condition that
he refused to give any advice as to the
repair of the roof until the churchwardens
had decided to have the more essential
parts of the structure
made secure.

A vestry meeting
was held and decided
against Telford's ad-
advice. As Telford
wrote at the time to
a friend, popular
clamour overcame his
report, and the vestry
men refused to admit
that there was any
danger from the frac-
tures in the walls, on
the ground that these
had been there from
time immemorial |

Telford ultimately
left the meeting
with the parting

advice that if they
wished to discuss
further they had
better adjourn to
some other place
where there was no
danger of the roof
falling on their heads.

This advice was
received with jeers and ridicule, and the
meeting called in a local mason and
directed him to cut away the injured
portion of the north-west pillar of the
tower, which was the chief danger spot,
in order to underbuild it. This work was
commenced, and two days later in the
early morning, while the workmen were
waiting at the church door for the key,
the great bell of the clock in the tower
struck four. The vibration at once brought
down the tower, which crashed on to the
nave and shattered the whole structure.
“The very parts I had pointed out,”
wrote Telford a few days after the disaster,
“ were those which gave way, and down
tumbled the tower, forming a very re-
markable ruin, which astounded and
surprised the wvestry and roused them
from their infatuation, though they have
not yet recovered from the shock!”

One of Telford’s duties at this time was
that of keeping the gaol prisoners at work.
He had to think out schemes for employing
them without risk of their escaping, and
this gave him a great deal of anxiety.
““ Really,” he wrote, “ my felons are a
very troublesome family!"”

A Musical Experience

In our account of the life of James
Brindley we described how his first and
last visit to the theatre so upset him that
he was incapable of doing any work for
several days. Telford's experience was
very different, and his first sight of Mrs.
Jordan, the actress, at the Shrewsbury
Theatre, appears to have worked him up to
a pitch of rapturous delight. On the
other hand he was utterly disappointed
with a concert he heard about the same
time. He could make nothing of the
music. The only difference he recognised
between one tune and another was that
there was a difference of noise, and the

(Continued on page 344)
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Meccano Outfits may be obtained from all leading toy stores

This No. 2 Choose a

Qulfit costs 15/- Meccano Outfit
and builds for Hammer-Head Crane
163 Models. Christmas.

ENGINEERING FOR BOYS

You can build hundreds of working models with
Meccano: Cranes of all types, Big VWheels, Motor
Chassis, Lathes, Clocks, Looms that weave real
fabric, and hundreds of others all equally interesting.
No study is needed, you can commence building
immediately you open your Outfit.  The big illus-
trated Book of Instructions that goes with each
Qutfit makes everything easy.

Meccano is sold in nine Outfits of varying sizes, numbered
00 to 7, and each Outfit may be converted into the one higher
by adding the next Acccessory Outfit. Thus if a No. 2 Outfit
is bought it may be converted into a No. 3 by purchasing a 2a;
a No. 3a would then convert it into a No. 4, and so on up to No. 7.

COMPLETE OUTFITS ACCESSORY OUTFITS
e e e e YR NoOB e e o A6
No.1 . 8/6 | No.0a v 4/-
§D-§ . ;gf/'a No. la e 16
0.3 .
NO:& i e e ew A0y~ | NO-2a e e o BJE
No. 5 (in well-made carton) ... 55/- | No. 3a ... 18/6
No. 5 (in suphcr‘iorkoakdcall(binet 25/ No. 4a ... 15/-
with lock and ke - .
No. 6 (in well-made canon{}... 105/— No. 5a (f" WE“"’D“dB cm‘,on) 50/~
No. 6 (in superior oak cabinet No. 5a (in superior oak cabinet
with lock and key) 140/- with lock and key) ~ 80/-
No. 7 (in superior oak cabinet No. 6a (in superior oak cabinet
with lock and key) 370/- with lock and key) 210/-

Searchlight

Dragline Floating Crane

MECCANO LTD. BINNS ROAD LIVERPOOL
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LTHOUGH models of a
Boat-Lowering Gear
are not entirely new to

Meccano users, this model has
recéntly been revised and very
considerably improved, as will
be seen from the illustration
on page 329. Before
describing how to construct
the model, let us see something
of  boat-lowering arrange-
ments in every-day use, for
by studying actual practice
we shall be better able to
understand our model and to
see exactly what principles
are employed and what are
the limitations in the method
of construction and design.

Board of Trade Regulations for
Ships
Travelling by sea to-day
is safer than at any previous
time. Not only are the great
passenger ships built on the

up from the water and turned
inboard.

The majority of passenger
liners are now fitted with the
Welin davit, the principle of
which is clearly shown in Figs.
2 and 3. The boat rests on
chocks, the outbeard portion
of which falls flat on deck
when released by means of a
rod, fitted on the inboard
portion and shown in Fig. 1.
The arms of the davit, which
carry the boat by rope and
pulley falls, have quadrant-
shaped bases with projecting
teeth that engage in a rack
bolted down to the deck of the
ship. Each arm is pivoted on
a sliding block which travels
along a horizontal guide-bar
close to the top of the frame,
and is operated by a hand-
controlled screw placed im-
mediately below the guide-bar,

strongest possible lines, but
provision for the
safety of all on board in case
of collision or other accident
is marvellously complete, noth-
ing being left to chance.

also the

Starting from the inboard
position as in Fig. 2, the arms
travel outboard to the position
shown in Fig. 3, carrying the
boat with them. At this
point the boat hangs over the
ship's side and is then lowered

The latest Board of Trade  proto courtesy of] [Messrs. Welin Davit & Engineering Co. Lid. 1O the water.
regulations require that every Fig. 1. The Boat Deck of R.M.S. ‘* Berengaria " A Big Liner's Boat Deck

foreign-going passenger steam- .
ship shall carry sufficient lifeboats to accommodate all on board. Although the working principle of the davit is simple, the

The regulations also require that the ship shall be task of stowing away the large number of lifeboats carried by
equipped with the necessary appliancesfor getting a big liner is somewhat complicated. The boats are usually
these boats quickly and safely into the water. housed on the top or boat deck of the vessel.

Where the number of lifeboats is more than It is of the greatest importance that the amount of space occu-

ten, one of them must be fitted with a wireless pied by the boats should be as limited as possible, consistent
installation. Where there are more than with perfect accessibility, and this problem is solved on the larger
fifteen boats, one must be a motor-boat fitted ships by a combination of interesting devices. Instead of * single
with wireless, and when the number exceeds banking,” that is a single row of boats along each side of the
twenty, two must be motor-boats so fitted. boat deck, “ double banking " is resorted to, so that there is
Motor-boats of this kind also must have search- a double line of boats along each side. The boats forming the

lights. In addition each ship, according
to her size, must carry a certain number of
lifebuoys, and one life-jacket must be provided
for each person on board.

The equipment for lifeboats is laid down in the
regulations in great detail. Besides the necessary
rowing and sailing tackle, each boat must carry sufficient
fresh water to allow one quart for each person carried, and
21b. of biscuits for each person. Oil for pouring on the water
in rough weather and self-igniting red lights are also required to
be carried. Each boat must be fully equipped before the ship
leaves harbour, and the equipment must remain in the boats
throughout the whole time the ship is at sea.

inner bank are handled by the same davits that lower
the outer boats, and this is accomplished by lengthen-
ing the davit frame and quadrant on the inboard
side so that the arms can
be sloped inboard and
over the inner boats.
In some cases
“treble
banking "

(Continued on page 329)

Inspection Before Sailing

Before any passenger liner sails, her boat-lowering gear
is inspected by a Board of Trade official to ensure that
all the mechanism is in thoroughly efficient working
order. At this inspection one or more boats selected by
the official are actually lowered into the water, and the
lifeboats generally are examined to see that they
contain their stipulated equipment.

Boat-Lowering by Davits

The lowering of ships’ lifeboats is carried out by means
of what are called " davits.” Davits are really small ;i 7
cranes that can be rotated about their mountings so that [Messrs. Welin Davit and Engineering Co. Ltd.
Fig. 2. Davit Arm—Inboard Position a boat can be turned outboard and lowered, or lifted Fig. 3. Davit Arm—Outboard Position

Photos courtesy of ]
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MECCANO

ACCESSORY PARTS

We illustrate above a selection of accessory parts
that every Meccano boy will find useful for building
the larg r and more interesting models.  Sometimes a
model may be described in these rages that is beyond
the capabilities of one of the smaller Outfis, but by
purchasing a few extra parts, it becomes possible to

build the model.

Then again, where it is not desired to purchase an
Accessory Outfit in the first instance, an OQutfit may
be gradually converted into a higher Outfit by
purchasing the necessary parts, from time to time.

Many of these parts have only recently been intro-
duced, and although we know that they have a universal

use (were it otherwise they would not have been added
to the system) we may not yet know all their applica-
tions. | here are endless possibilities in the application
of Meccano parts, and brainy boys endeavour to find
new applications for them, and they make possible the
invention of entirely new models, which gives more
fun than merely copying the models in the Meccano
Manuals.

If you have any difficulties in connection with
using these parts, or any suggestions for new parts
not already in the system, write to Meccano Ltd., Binns
Foad, Liverpool, and mark your envelope “Bright
deas.”

No. s. d. No. s. d No. s, d.
10. Flat Brackets wddoz. 0 2 44, Cranked Bent Strips each 0 1 118. Hub Discs (54" diam.) . .each 1 3
11. Double Brackets .. each 0 1 45. Double Bent Strips... s 01 119. Channel Segments (8 to circle,

12. Angle Brackets, §"x§" .. .. doz. 0 B 50. Eve Pieces i 0 2 114" diam.) mex | #ud | D i 4

12x. ir 1A i W .each 0 1 57. Hooks 0 1 Buffers .oc we el wied aee wks . O 2

128, - n %4 oo v e o 01 57a. (scientific) ; 0 1 | . Spring Buffers... per pair 0 8

19a. Wheels, 3" diam. with set screws ... ,, 0 8 578. (loaded)... wa Wi - .3 Train Couplings IR . each 0 4

20. Flanged Wheels Py 0 6 58. Spring Cord ... ... ... ...perlength 0 9 . Miniature Loaded Sacks 55 R 2

Pulley Wheels. 59, Collars with Set Screws ... ... .. each 0 2 23. Cone Pulleys ... ... .o coi we 1 3

. 3" dia. with centre boss and set screw each 0 8 62. Cranks a come P . 0 3 26. Trunnions ol e gk vem oime LLik 0 3

.67, ¥ i i ,, w 2 6 62a. Threaded Cranks » B & . Flat Trunnions n 0 2

2" e & » ¥ s 0 6 63. Couplings... ... ... n 0 6 Simple Bell Cranks... .. .. .. , 0 3

<, i P e & n 0 6 63a. Octagonal Couplings s 0 8 Boss Bell Cranks ... ... +«. . » 0 4

At o, e = = - w 0 4 63p. Strip Couplings i . 0 8 Rack Segments, 3" diam. PRI O + T

. 1~ ,, without ,, i 5 w02 63c., Threaded Couplings n 0 6 ‘ Triple Throw Eccentrics see  wes gy 1 3

" . H u s 0 2 64. Threaded Bosses .. n 0 2 Dredger Buckets ... ... .. .. , 0 2

Bush Wheels ... ... .. i v 5, 0 6 65, Centre Forks ... e aes 0o 2 Flywheels, 23* diam. P T R 2 3

Pinion Wheels, 3” diam. ... ... ... , 0 6 94, Sprocket Chain ...per length 0 6 | Corner Brackets ... ... .. .. , ©0 3

i " " . SN G « [ 95, Sprocket Wheels, .each 0§ Crank Shafts, 1* stroke ... .. .. , 0 3

Gear Wheels, 50 teeth R | L 954, . ” - 0 4 Handrail Supports ... ... v e o 0 3

. B 5 57 N PR 958. » - w 0 6 | Wheel Flanges B o VO T -

Contrate Wheels, 13" diam, ... ... , 0 9 96. " » ., 0 3 Ship's Funnels e aan aee e gy O 4

% “ 1 . e o g O 8 9BA. % W - s 0 3 Flanged Brackets, right wve  wwe oy OB I

Bevel Gears Con Tkt wes wn g Ord0 109. Face Plates, 24" diam. ... w 0 4 3 ” left . s 0 2

Gear Wheels, 17, 38 teeth g 1 0 113. Girder Frames v | 0 2 Universal Couplings 0 9
Worm Wheels e e et we o B8 114. Hinges ... ... per pair 0 4 Wire Lines (for suspending clock

. Pawls (complete) s (ben Tre s o O A 115. ‘Threaded Pins ... each 0 2 weights) G raie ede oW g O 8

334. Pivot Bolts with Nuts ... ... .. 0 2 116. Fork Pieces ... ... Zeo. ol 0 3 142. Rubber Rings ... ... e s si 0 4

43. Springs re g s 0 2 117. Steel Balls, §” diam. . doz. 0 6 | 148. Circular Girders, 5}" diam. ... ... , 1 0

You may obtain these parts from your dealer, or direct

MECCANO LTD., BINNS ROAD, LIVERPOOL.
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Boat-Lowering Gear— OOO00000000000000J0002  As the hand
(Continued fram page 327) L[J] Pt requirdd _1‘ whce;l llsd r'(.)-.
is employed.  Double tier- ;L—‘ 10 of Nar ik 2 of Mo, 81 g Vtate.c‘ the a,'nt
i 0L b § : ] ! Z > a J armsaremoved
ing,” that is a second line { 2w @ B 2, on 32 H th i
o= 5 r . 3 4 " 33a #4 outboard when
of boats suspended above the ] § a0 3 s * <l i o i
first, is also regularly used. O g = 2.2 4 . . 38 H ;mr“ 111]1% .
Still another space-saving Bl 25 . 7a 1, . 40 = ,01';]1 (] )\-'l 0:
method consists of '* nesting,” €l 2 . gu R e inboard wher
that is placing a smaller boat 1 L 5 7 " sop M
v L} 5 s
inside a largglj » ? "o :gﬁ. S m n 5? [
one. In this = I ¢ L 4 2 [
case each boat g w8 g v 2 0
is suspended by -2, . 18aA 2, . 68 5
a separate set of ] ; § lli :45 iy T 133 u
tackle. The larger A T 3 ” s O
boat is lowered ] R Rl T 1 » 115
first, and a special CJ E non Eg g o llgg.\ Ol
safety locking de- I A S PR TS L|
yicg provents e O

possibility of the
smaller boat being
lowered until the
larger one has got
clear away. There
are also overhead
quadrant davits
that carry the

boats above the heads
of the passengers, thus greatly
increasing the available deck space.
The usefulness of a ship’s lifeboat equip-
ment may be still further added to by the
employment of traversing gear, by means
of which boats may be quickly transported
from one side of the ship to the other.

Constructing the Model

Having now seen something of * the why
and the wherefore ™
of boat -launching
gear in practice, we
may proceed to con-
struct the Meccano
model, as follows:

The davit arms (1)
are connected to
Face Plates (2) to
which are bolted two
Rack Segments (3)
forming the usual
geared  quadrants.
The davit arms are
then secured to Rods
(4) journalled in the
Face Plates (5), theg
Rack Segments (3)
being engaged and
driven by 17 Gear
Wheels (6) on an
Axle Rod (7).

This Rod  (7)
carries a Pinion (8,
Fig. 6) driven by a Worm (9) and a Rod,
to which is secured a 1}” Gear Wheel
(10). This is driven by a 4” Pinion
(11) on a Rod, to which is also secured
a 13" Gear Wheel (12). This is driven
by a 4” Pinion (13) rotated by a hand
wheel formed by a Face Plate (14).

it is desired
to deposit the boat on the chocks (15).

The boat (16) is raised or lowered
from the blocks (17) by the ropes (18)
which wind on to a Rod (19). On this
Rod is secured a 4" Pinion (20) engaged
by a Worm (21), which is rotated by
the Crank Handle (22) formed of two
Cranks bolted to-
gether. In this
way the boat may
be lowered over the
ship's side.

Next Month's
““New Meccano
Model "—THE
HIGH-SPEED
SHIP-COALER.

How to Build the
MECCANO
LOOM

The Meceano Loom de-
monstrates the process of
weaving more perfectly than
. is possible by any written
description.  To see the shuttle flying from side to
side and to see the reed and the picking-stick at work
is a revelation, even to the Meccano boy accustomed
to the marvels of model-building. With this Loom
and a supply of * Silko " you may weave ties, hat-
bands, and similar fabrics. These make splendid
gifts for vour friends, who will be amazed when they
learn that the gift is your own handiwork and not
the product of some large factory. Full instructions
fur building this wonderful model are now available
in the form of an illustrated leaflet on art paper,
price 4d. (post free).

Fig. D

In this column the Editor replies o letiers from his

readers, from whom he is always pleased to hear. He
receives hundreds of lelters each day, but only those that
deal with matters of general interest can be dealt with here.

Correspondents will help the Editor if they will write
neatly in ink and on one side of the paper only.

W. R. Croft (Pontesbury).—" I seem to be forced
to keep on inventing, thinking, and trying to do my
utmost to build more new models.,” That is why
Meccano boys grow up into brainy, useful, successful
men, William.

H. Ward (Wigan).—" I live three miles away from
my Meccano Club, but what are three miles to an en-
thusiastic Meccano boy ? " Quite right, H. W. Every
day brings us evidence of the wonderful spirit that
characterises the dwellers in Meccanoland.

R. A. Gammans (Shoreham).—Noth-
ing pleases us more than to receive
thoughtful eriticisms of the ** M. M."
and suggestions for its improvement.
You may be interested to hear that
your proposal for the extension of the
scope of our cycling article to include
hints on motor-cycling has been made
by several other readers. At present
we have too many other important
articles on hand to find room for such
a feature, but it is quite possible that
we shall be able to do so next year,

D. J. Kendrew (Southport).—Crn-
sidering that you have been a reader
of the “ M.M.” for three years, we
certainly think you should have
written to us before, Donald! We
hope you will atone for your neglect
by writing regularly in future. As to
short stories, we shall publish one or
two ocecasionally, but many of our
readers are of opinion that fiction is
out of place in the ‘“* M.M."

B. Pearson (Lye).—We hope you are well on the way
to compiete recovery now. The knee trouble from
which you suffered is always difficult to get rid
of, but with the care you are getting we feel sure you
will eventually be quite all right again. Write us
often.

W. S. Purves (Carlisle).—That’s an extraordinary
rabbit of yours, W. S. P., and we can understand your
being so fond of such a clever animal. We think you
are right in judging it to be a White Angora. We
have no room just yet for a “ How to Make " or a
“ Conjuring ' page.

W. Harvey (Thornton).—No doubt you lost your
medal at the time you fell off the 'bus, which made
it a double calamity ! However, as you were not
damaged and as the police have restored your medal,
all is well. We congratulate you on gaining a Scholar-
ship. We find that many successes of this kind are
won by Meccano boys.

D. Maclean (Chasetown).—We are glad you had
such a fine time in London. We have seen all the
sights you mention except Big Ben having his face
washed, and that particular one has so far been
denied to us !

N. F. J. Ward (Berkhampstead).—Thanks for photo-
graphs of the Bridgewater Monument, of which we
had not heard before. What a fine view from the
top! Your description makes everything clear.

A. V. King (767 Mess 46 London).—What magnificent
experiences you have had during your tour round the
Empire in H.M.S. * Hood.” We are very glad to
know that it was through the Meccano Guild and the
" M.M." that you formed a friendship with Mr.
Sherwood and his son out in Canada. We appreciate
all you say regarding us and our work amongst boys.

G. Corby (Cheadle)—We congratulate you on
having won three prizes in our various Model-Building
Competitions. We have a great variety of new
Competitions this season and no doubt we shall
resume the big Model-Building Contest later.

H. R. Dorsey (Leeds).—We also congratulate you
on winning three prizes in succession in Model-Building
Competitions. We wonder how many Meccano boys
besides yourself and G. Corby have performed the
hat trick ! .

B. Green (Enficld Wash).-~We are glad to know
that your thorough knowledge of Meccano has enabled
vou to secure a job with a first-class engineering firm.
We are also very interested to hear that your Meccano
Correspondence Club friend in Ceylon is coming
over to see you, and we well understand your excite-
ment at the prospect of meeting him.
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Sweet bell - like notes

which gather intensity and beautifully balanced
volume. Not a suspicion of dull tonelessness in the
reception given by the * Matched Tome ' Headphones.
They are guarded from tone-deafness and distortion by
the matched receivers. Both are carefully tested with
special apparatus for sensitivity and volume so that
they are as nearlv identical as possible and you hear
the same sound in both eare—which means everything.
Now take the *“ Table Talker.” Tt has the same
beautiful tone qualities. The horn is carefully matched
to the unit to ensure a delightful uniformity of tone
with sufficient volume to fill the largest room.
Pleasantly simple lines and a neutral brown finish
which blends harmoniously with anv decorative scheme
completes a tasteful and effective addition to your set.

All Brandes products are obltainable from
’

wble Dealer and carry our official
back guaraniee enabling vyou o

vetrrn them within 10 days if dissatisfied.

Matched ‘Tone %
RADIO HEADPHONES 25

lable-lalker 42-,

TRADE MARK

|

P sty 43

June with BrandesMatched Tone
Radio Headphones
en Listen with Brandes
Table Talker

Brandes Limited, 296, Regent St., W.1. WORKS : Slough, Bucks.



N an article in our June issue, describing

l how Marconi transmitted the first
wireless signals across the Atlantic,
we referred to the invention of the coherer
by a Frenchman, IEdouard Branly.
Although the coherer is now a thing of
the past, it played a great part in the
carly days of radio and it made j ble

the first successes of Marconi. Wireless
communication has made such vast and
vapid strides that to us

to-day its beginnings seem
very far off, and this makes
it all the more interesting
to know that Professor
Branly, at the age of 80,
is still in good health and
working away at his be-
loved science in his labora-
tory in Paris.

A Valuable Discovery

Professor Branly was born
at Amiens on 23rd October,
1844. He studied first at
the Lycée de Saint Quentin,
and afterwards at the Lycée
Normale Supérieure in Paris.

He took the degree of
Doctor of Science in 1873,
and became Professor of

Physies at the Université
Catholique de Paris. From
that time up to the present
day, in spite of his arduous

lecturing duties, he has
never cea \'t"fl to devote
himself with the greatest
enthusiasm to  scientific
research.
In our June issue we
described the coherer—a little glass
tube containing metal filings which, so

long as they lie loosely, offer a very high
resistance to the passage of an electric
current, but which, when electric waves
fall npon them, undergo some mysterious
change so that their resistance is greatly
lowered and a current can easily pass
through them. The fact that a mass of
loose-lying filings changed from a bad
conductor to-a good one when the discharge
from a Leyden jar was passed through it
was known as far back as 1835, but it was
left for DBranly to make practical use
of this phenomenon. His invention of
the coherer dates from 1890, but at first it
attracted little attention, and it was not
until Sir Oliver Lodge produced an im-
proved form of the apparatus that the
value of the invention was realised.
Marconi improved the coherer still further
and in his hands it became an important
unit in the first practical form of wireless
reception.

Branly Describes his Early Work

Knowing the keen interest taken by
readers ]

of

and

the *““ M. M.”
inventors,
entative to
fessor Branly for us. Accordingly he
called upon the wveteran scientist a few
weeks ago and received a characteristically

in all
we asked
interview

great
our
Pro-

ts
repre

Paris

000

- Edouard Branly:

Grants Special Interview to “M M.~ Representative
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warm welcome. We give our representa-
tive's account of his visit in his own
words :—

1 found Professor Branly hard at work
in his laboratory engaged in some im-
portant research. After he had greeted
me he said: ‘1 have read your account
of my work in the Meccana Magazine,*
but you have got my age wrong. I
was born in 1844, but I am not yet too

ireless Pioneer

M. Edouard Branly in his Laboratory in Paris

old to work, and very soon I hope to
finish my present research. In the mean-
time I cannot say anything about it.

“As for my coherer, 1 suppose 1 did
help the progress of radio-telegraphy.
For years 1 studied the conductability of
isolated bodies, and at last, in this very
building, I made my first discovery.
I hardly imagined at the time that similar
results  could obtained at greater
distances.

‘ In making my experiments I placed
in the corner of the yard opposite my
laboratory a spark coil, and in my labora-
tory a tube filled with soft iron filings,
closed at both ends by two conductor
stoppers communicating by means of a
cell and a bell. Although the circuit
was closed the bell did not ring, but
soon as the current entered the spark
coil the bell rang continuously. The
principle of wireless telegraphy was thus

be

as

found, for it was possible to collect the
waves transmitted by the spark coil
without using a metallic conductor, I
noticed that this conductability, once

started, continued, and in order to make
it cease I had to tap the tube slightly.

‘ Marconi profited by these experiments,
and on achieving tangible results he sent

or Branly refers to the artic
us Radio ™ that appe
1925 to December 1922 issues 1

v our March

““I'he Men

IL
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me a testimonial of his admiration and
thanks by a Marconigram sent from

5t. Margaret's, England, reading : * Marconi
sends Mr. Branly his respectful compli-
ments across the Channel, this fine achieve-
ment being partly due to the remarkable
researches of Mr. Branly.""”

A Message to ““ M.M.” Readers
“ 1 asked

Professor Branly about his
researches.

"Oh,” he said, ‘my
difficulties have always been
tremendous. I have never
been well off and so have
always lacked appliances.
That forced me to study
medicine and earn a living
as a doctor. Of course it
has helped me, and by
making others well I know
how to look after my-
self. I am never ill, and
although I know monkey
glands are good for some
people, T do not think I
will bother!""

* How soon do you hope
to finish your present work—
in five years ? "

“*0Oh, less than that.
After 80 one has had one's
day—Dbut when T succeed
you can come and have
another chat with me.””

‘" Asked if he had any
special message for Meccano
boys, the Professor-thought
for a moment and then
said : ‘Tell them that
nothing comes without hard
work.” "

“ Finally I asked Professor Branly if
he still had a model of his first cocherer.
With a merry twinkle in his eye he replied :

‘ After thousands of experiments there
is no first and no last, but here is a recent
photograph of me which shows also
one of my models.” "

* * = *

It is pleasant to know that the value of
Professor Branly's scientific work has been
recognised and that many honours have
been awarded him. He was a prizeman of

the Académie des Sciences in 1898, and at
the Universal Exhibition of 1900 he
was awarded a Grand Prix. Later he
became a Chevalier of the Legion of
Honour with  the feollowing mention in
the official Gazette : ** Has discovered the
principle of wireless telegraphy.” In 1910
the Society for the KEncouragement of
National Industry awarded him their

‘““ Argenteuil " prize, and since that year
he has been an Associate Member of the
Belgian Roval Academy. A further honour
was bestowed upon him last year when he
received the order of Commander of the
Legion of Honour.

We feel sure that our readers will join us
in sending our best wishes to this eminent
French scientist, and we one and all hope
he may long be spared to continue those
great researches that lie nearest to his heart.
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THESE five B.T.H. Valves meet every possible requirement

e of the ordinary listener-in and the serious experimenter. .
& The B3, B5 and R Valves can be used in any position, for b
7 detection or high or low frequency . I @
. amplification, while the B4and B6 Valves =~ B3falve........Prce2l/- &y
. areintended primarily for low frequency Pilament Cuerent: 0,35 s 6::;
' power amplification. BAVANG... Price 35/ €|
o Filament Volts......... 6 volts. €
v Be sure your next valve is a B.T.H. Filament Cusrents..0. 25 amps ¢
. Valve. Look for the initials ““ B.T.H.”  __Anode Yo ey
. . . . D VALVE. .. iivieininna - r
.. whichare the sign of high quality, and Filament Volts ......... 3 volts. ‘
5 for the silvered bulb which denotes a Plamat Coveot. 000 s
: ) Anode Volts...... 20-80 volts.
perfect vacuum. B Valve............... Price 35/~ ¢
} Fi!ament Volts.........3 volts. f
' Obtainable from all Eleciricians & Radio Dealers. Filament Current...0.12 amps. {
) Anode Volts ...60-120 volts. ;
We also make Crystal Sels, Valve-Crystal Sefs, Valve Sets, R ValVe.......... Price 12/6
Headphones, Loud Speakers, Amplifiers and * Tungar' Filament Volts......... 4 volis.
Battery chargers. Filament Current...0.63 amps.
s Anode Volis...... 20-80 volts.

The British Thomson-Houston Co., Ltd.

Works : Coventry. Offices : Crown House, Aldwych, W.C. 2.
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How Wireless Valves are Made *

An Industry of Marvellous Exactitude and Efficiency

0 O

N our last two instalments of this
l articie we have dealt with the making
of the grid itself, the making of the
electrodes and the sealing and evacunating
of the bulb. We are now to learn how
the valves are finished and tested before
they are packed and sent away to the
retailer for sale.

When the bulbs have been exhausted
and fitted with a nickel-
plated shell, the standard
four-pin plug is fitted to
the base, and the copper
wires from the electrodes
are threaded through the
holes in the disc beside
the pins, to which they are
finally secured by solder.

Careful Testing

The shell is then pinched
in three places, so that it
fits into three grooves in
the edge of the disc. These
grooves prevent the disc
from being twisted round
inside the shell and so
causing possible short cir-
cuits.

The wvalves are allowed
to stand for a short time
so that they will settle
down, or “age’ as it is
called, before being tested.
They are then carefully
examined and passed to
the test rooms.

In the first place, the
total emission obtainable under specified
conditions is measured, and must exceed
a certain minimum value if the valve is
to be passed. This test is followed by
another that ensures that the wvalves are
sufficiently silent in operation, and that
they will function equally well as detectors
and amplifiers. All tests are made with
the most delicate instruments and the
slightest defect in the performance of a

GRID FOR CONTROLLING PLATF OR AE'ODE (+)

ELECTRON STREAM LECTING
EACH TURM WELDED ELCCTRDNS
TO SUPPORTS™

GRID SUPPD .PLATE SUPPORTS
FILAMENT OR'™

CATHODE (-} FOR s .FILAMENT
PROVIDING SUPPORT
ELECTRONS

SPECIAL AIRTIGHT 'GLASS PINCH

LEADING IN WIRE

m B . CAP OF SPECIAL
u INSULATION MATERIAL

WITH NICKEL-PLATED

CASING

Diagram of B.T.H. Valve—Type B4

The filament of these valves normally operates at 6-
volts and the anode at from 40-100 volts according
to whether the valve is being used as a detector or
as an amplifier.

FOUR LEAF CONTACT
PINS

Pholo courtesy of]

ralve causes it to be summarily rejected.

When the valves have passed all tests
satisfactorily they are ready for cleaning,
etching, and packing.

Dull-Emitter Valves

During the past few months considerable
attention has been devoted to a com-
comparatively new type of valve, known

[Messrs, The British T'homson-Houston Co. Ltd.

Making the Stems of Wireless Valves

A special rolating machine is used for this work, the operator feeding it with the

necessary parts as it rotates.

as the * dull-emitter.”” The main ad-
vantages of this type are—(1) it has a
much longer operating life, (2) the flament
energy rm[ulred to give the necessary
emission is considerably less than that
necessary with the ordinary type of valve
and (3) it is generally much quieter in
operation than the ordinary valve. These
advantages are directly due to the lower
temperature at which the valve operates.

The difference between a dull-emitter
valve and a wvalve of the ordinary type
is that the filament wire contains a small
quantity of thorium, which is the factor
that enables the necessary emission to be
obtained at a comparatively low tempera-
ture.

A Layer One Atom Deep !

There is not a great deal of difference
between the manufacture of dull-emitter
valves and ordinary valves until after the
exhausting and capping processes have been
completed. As the wire used for dull-
emitter filaments is more liable to loss of
emission by contamination with certain
gases than is the ordinary tungsten wire,
great care must be taken that 1\11‘1115111111
takes place under the best possible con-
ditions. Then the valves undergo a more
complicated ageing process than is necessary
for the ordinary valves, in order that the
emission may be developed. The result
of this ageing process is that a layer of
thorium—supposed to be one atom

DOOO00O0000

deep—is formed on the surface of the
filament,

When a dull-emitter wvalve is being
used the thorium gradually evaporates
from the surface of the filament. As long
as the valve is not run above its normal
voltage, however, the reactions taking
place inside the filament are such that
the rate of evaporation is equalled by the
rate at which the thorium
is produced.

Assuming that a dull-
emitter wvalve is treated
with ordinary care, its life
will be terminated only
by loss of emission. When
this stage is arrived at,
although the filament may
remain intact, the wvalve
will not function at the

normal filament wvoltage,
because no thorium re-
mains.

At present, the informa-
tion on the performance of
dull-emitter valves is some-
what scanty, because they
are a comparatively recent
development. It is interest-
ing to know, however, that
some of the B.T.H. BS
valves have been burning
continuously for 2,000 hours
at normal filament voltage
and with 40 volts on the
anode. At the end of that
time the thorium emission
that remained has been
sufficient for the continued working of
the valves,

A ““Tip " to Restore Efficiency

Occasionally, after a dull-emitter has
been in use for a short time, the vaive may
cease to function. Usually this may be
traced to a falling-off of the emission,
caused by the filament having been operated

(Continued on page 357)

GRID FOR CONTROLLING
ELECTRON FLOW "

CLASS BEAD GIV’ING
“RIGID SUPPORT T

EACH TURN ELEC‘I‘ROD‘ES
WELDED TO
PORT
_.~PLATE OR
-+ ANODE &)
GRID SUPPORT-., FOR COLLECTING
ELECTRONS '

FILAMENT OR--""
CATHODE (-) FOR “PLATE SUPPORT
PROVIDING
ELECTRONS,
“FILAMENT

) SUPPORT
SPECIAL AIRTIGHT .
LEADING IN WIRE P —
CAP OF SPECIAL
INSULATING MATERIAI «-+--FOUR LEAF
WITH NICKEL-PLATED CONTACT PINS

CASING

Diagram of B.T.H. Valve—Type B5

The filaments of these dull-emitter valves operate at
3 volts and take 0.06 ampere, The anode voltage
should not exceed 40 volts. d results may, however,
be obtained with 20 wvolts.
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THE TRAINS

HORNBY%&“ TRAINS WITH THE

GUARANTEE

YOU can have any amount of fun playing with a Hornby Train. Shunting, coupling-up

the rolling stock and making up trains will give you hours of pleasure. ornby Trains
are beautifully finished, strongly made, and will last for ever. One of their most valuable
features is that all the parts are standardised, and any lost or damaged part may be replaced
with a new one.

Every train is guaranteed, and you are therefore sure of satisfaction if you buy a Hornby.
No. 2 Pullman Set

The No. 2 Loco with Tender measures 17 in. in length.
_ The Loco is fitted with superior mechanism and the accurate
i cut gears ensure smooth running. Loco, Tender and Coaches
are superb in appearance and finish, enamelled in colours and
stoved at a high temperature to ensure durability. The Loco
is fitted with reversing gear, brake and governor,

Gauge 0 in colours to represent the L.M.S. or L.N.E.R.
Companies’ rolling-stock. Each set contains Loco, Tender and
twa Coaches, with set of rails to form a circle of 4 ft. diameter.
No. 2 PULLMAN SET Price 60/

No. 1 Passenger Set

The Loco is fitted with reversing gear, brake and governor. Loco, Tender
and Coaches are superb in appearance and finish, enamelled in colour and stoved
at a high temperature to ensure durability. The doors of the Coaches open. -

Gauge 0 in colours to represent the L.M.S. or 1 R. Companies’ rolling- |
stock. Each set contains Loco, Tender, two passenger coaches and set of rails
consisting of two straights and curves to form a cirele of 2 ft. diameter. Price 30/~

No. | PASSENGER SET
No. 1 Goods Set

Gauge 0 in colours to represent the LM.S. or L.N.E.R. Companies’ rolling-
stock., Each Loco is fitted with reversing gear, brak and governor, Each set
comprises Loco, Tender, one Wagon, and set of rails asin the No. 1 Passenger Set.
Price 22/6
No. 1 Hornby Loco  Price 15/~ Hornby Passenger Coach  Price 5/-

» " Tender »  2/8 No. 1 Hornby Wagon 2/6

No. 1 GOODS SET

No. 2 Goods Set

Gauge 0 in colours to represent the LM.S, or L.N E.R. Companies®
rolling stock. This set contains Loco, Tender and Rails as in the No, 2
Pullman Set, and two Wagons. Loco fitted with reversing gear, brake
and governor. Price 37/6
No. 2 Hornby Loco ... Price 22/6 Hornby Puliman or
" Y Tender » 8/6 Dining Car . Price 1§/-
No. 2 Hornby Wagen ,,  3/6 No. 2 GOODS SET

Ask to see Sample Sets at your Toy Store
MECCANO LTD., BINNS ROAD, LIVERPOOL
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[I. POINTS AND CROSSINGS: SIMPLE LAYOUTS

AST month we described the

locomotives in the Hornby

features of the wvarious types

result that the frain would be diverted
to the branch line.
Diversion to a line branching away to the

Fig. 1

system, and now we must turn our attention
to the track itself. The simplest rail forma-
tion is, of course, a circle, but merely running
trains around a circle soen hecomes monoto-
nous. Although a eircle mav be converted
into an oval of any desired length by the
insertion of straight rails, this does not
improve matters very much, and in order

left of the main line would be effected by

| meansof Left-hand Points working in exactly

| the same manner, but in the opposite direc-
tion,

In addition to the ordinary Right-hand

and Left-hand Points the Hornby svstem

includes Double Symmetrical Points, Fig. 3,

to introduce variety we must malke
of points or crossings.

Hornby System Points

Points are employed to enable a train to be trans-
ferred from one line to another. They consist of two
moveable rails called ' switch-tongues,”” placed on the
inner side of running or ‘' stock "' rails which do not
move. The switch-tongues are worked from side to
side by a rod operated by a lever. Fig. 1 shows an
illustration of Hornby Right-hand Points, the purpose
of which is to divert a train from the straight
main line to a curved line branching off to the

d__ right. The actual course
- of the train, thatis whether

it shall continue along the
u ] main line or take the c

|
|
‘ and Parallel Points, Tig. 5, the purpose of

which is evident from their design. These

points work on exactly the same principle as the
points just described, and their action is quite easy
to understand.

The design of the points in the Hornby system is
based upon that of the points on real passenger-carrying
railways, and therefore there is little difference in
principle between the two, although the latter are fitted
with certain safety devices. One of these safety devices
consists in the provision of check rails laid inside the
stack rails to prevent the possibility of the wheel flanges
mounting the rail.

“Facing "' and ‘‘ Trailing '’ Points

Points are known as
" facing points " or ** trail-
o ing points "' according to

whether they face the

==

4

B points are set. TFor in-
stance, if we wish the
i train to continue along the

=i main line the points must

Fig. 6 be set as shown in Fig. 2.
The flanges of the wheels pass along the inside of the rails,
and therefore on reaching the points the left-hand wheels
would continue along the stock rail while the right-hand
wheels would pass along the right-hand switch tongue.
Thus the points would have no effect on the train, which
would continue along its original course.

In order to divert the train to the branch line the switch-
tongue must be pulled over by means of the lever into
the position shown in Ifig. 1. In this case the right-hand
wheels of a train, on arriving at the points, obviously
would follow the stock rail while the left-hand wheels
would pass along the left-hand switch-tongue, with the

iyt branch line, is determined Bl
A =l by the way in which the - i

direction of an on-coming

& train or not. Fig. 4 shows
trailing points at A and
Fig, 4 facing points at B, with
check rails at C. Generally
speaking, trailing points are used wherever possible in

making crossings from main lines on account of their safety
in the event of incorrect setting of the points. In order
that a train shall pass safely over points it is essential that
the tip or ** toe " of one of the switch-tongues shall be against
the stock rail so that the wheel flanges cannot pass between
the two. In the case of facing points, failure to set the
switch-tongues correctly would most probably result in
derailment of the train, because the wheel flanges wonld
cither get between the toe of the switch-tongue and the
stock rail, or strike and mount the toe. With trailing
points derailment would not follow incorrect setting,
(Continued on page 337
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New Rolling Stock and Accessories

(HORNBY SERIES)

There are now 50 different train accessories—Stations, Signal-boxes, Lamps, Wagons, Level-Crossings, Foot-Bridges, Turn-
tables, etc. Further accessories will be added to the system from time to time, and will be announced in the pages of the ** M. M."’

All Hornby Rolling Stock and Accessories are built in correct proportion to the size, gauge, method of coupling, etc., of the Hornby
Trains and all have the uniformly beautiful finish that is the great feature of the Hornby series. With these accessories you can
build up a most realistic railway system, and the splendid range of rails, points, and crossings make possible endless variety in rail
layout. Hornby Trains are Brilish made, and your dealer will be able to show you specimens of the new products.

No. 1 LUMBER WAGON
Fitted with bolsters and No. 2 LUMBER WAGON

No. 2 LUGGAGE VAN

stanchions for log transport. Fitted with bolsters and stanchions for Jog transport. No. 1 LUGGAGE VAN Finished in colour. Fitted with
Price 2/- Suitable for 2 ft, radius rails only, Price 5/- Representative colours, double doors. Suitable for 2 ft,
Price 4/- radius rails only. Price 6/6

No. 1 TIMBER WAGON T ' i ‘ . ; ) e a—
Beautifully enamelled in No. 2 TIMBER WAGON No. 1 CATTLE TRUCK No. 2 CATTLE TRUCK

: ; Beautifully enamelled in colour and stoved. Suitable Fitted with sliding door. Splendid model fitted with double
colour and stoved. Price 2/~ for 2 ft, radius rails only. Price 4/6 Very realistic design. doors. Suitable for 2 ft. radius
Price 4/- rails only. Price 6/6

CEMENT
> _Aﬁ -re 3 ’ - .
MILK TRAFFIC VAN ROTARY TIPPING WAGON SIDE TIPPING WAGON HOPPER WAGON CEMENT WAGON GUNPOWDER VAN
Fitted with sliding door, com- Finished in colour. Excellent design and finish.  Mechanically unloaded. Finished in colour. Finished in red.

plete with milk cans. Price 4/6 Price 4/~ Price 3/6 Finished in colour. Price 4/- Price 4/- Price 4/-

R
SECCOTINE |
| puinishs

¢ = SNOW PLOUGH
BISCUIT VAN SECCOTINE VAN GAS CYLINDER WAGON PETROL TANK WAGON REFRIGERATOR VAN Finished in grey, with
Price 4/- Price 4/- Finished inred, lettered gold. Finished in colour. Enamelled in white, revolving cutter driven
Price 3/- Price 3/~ lettered black. Price 4/~ from front axle.
Price 5/6

CRANE TRUCK
Working model.

Binkhed I, colans Fintehed in colo TROLLEY WAGON. Finished in  col ' : i
: : 4 " Fimished in colour. . Finished m colour, >
Price 4/8 BREAKDOWN VAN AND CRANE Price 4/- Suitable for 2 ft. radius rails only. Price /- GUARD'S VAN
Excellent finish. Beautifully coloured.

Price 5/-
Suitable for 2 ft. radius rails only. Price 7/-

LEVEL CROSSING
Beauntifully designed in
colour. Measures 114 in.
% 7% in., with Gauge 0

Rails in position, FOOT-BRIDGE

Price 6/6 No, 1. With detachable signals.

Price 6/~
S ICRAL AN No. 2. Without signals, Price 3/6 SRR EANIE
IGNAL Signals, per pair 2/9 “R
JUNCTION SIGNAL Dimensions : height 64 in., width ‘ Brightly coloured in rqd,
Signal arms operated 3§ in., length 6§ in. Finished ip yellow and black. 84 in.
by levers at base. colour and lettered “ Windsor,” TUNNEL in height, with flexible
Very realistic model Roof and back open to allow Pric 776 tube and pump lever,
standing 14 in. in signal-levers to be fitted inside rice 7/ Price 6/6
height. Price 5/6 cabin if desired. Price 6/6
; MNIAT LIRS .9
T S | g el Nessoms R g
I f=g=i IS — UV S
l@ OB TOY AMWAYS S e T T g U Livameo:

PLATFORM ACCESSORIES No. 1 Price (per set) 2,_;'— PLATFORM ACCESSORIES No. 3 Price (per set) 2/- PLATFORM ACCESSORIES No. 2 Price (per set) 2/-

ASK YOUR DEALER TO SHOW YOU SAMPLES
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A Miniature Railway System—(continued from page 333)

however, because the wheels of the loco would force the switch-

tongues out of the way, and the train would pass on in safety.
On all passenger lines special safety appliances are fitted at

facing points. These appliances make it impossible for a train to be

sent over the points unless the switch-tongues are

in the correct position, and they also prevent a

signalman from altering the points until the wheels A

of the rear vehicle have passed clear. A
Points are controlled from a signal box and are

operated by means of iron rodding. Their

working is, of course, closely connected with A

signalling operations, and we shall refer to this

later when dealing with signals.

Hornby Crossings

Besides the various points, the Hornby system
has two types of crossings, the Acute-angle or A
diamond crossing, Fig. 7, and the Right-angle
Crossing, Fig. 6. These have no moveable partsand,
of course, arealwaysin the correct working position.

All the points in the Hornby system are made in two different

Fig. 10

sizes for curves of 1 ft. radius and 2 ft. radius respectively. If

large radius rails are being used, then large radius points are

necessary, while the small radius rails require
small radius points. This is very important,
and in buying points great care should be

capabilities in speed and power, and also in regard to the time
taken in picking up speed.

The possibilities of braking and reversing from the track should

not be forgotten, and the use of the rails specially made for this
purpose adds greatly to the interest of the layout. If the large

radius rails and locos are being emploved quite
an exciting time may be had by using two or
more of the special rails.  Two trains then may be
started off in opposite directions from different
points on the track and the apparently inevitable
pand disastrous collision averted at the last
moment by skilful manipulation of the reversing
or braking mechanisms.

The weak point about all layouts of this
character is that the course of the train cannot
be controlled, apart from simple reversing.
Half the fun in playing with toy railways lies
in being able to divert our trains to a branch
line or siding whenever we wish, and in order
to do this we must develop our layout still further.

Developing our Track

A simple but useful layout is shown in Fig. 10. Tt will be

seen that this consists of a combination of our old friends, the

circle and the oval. 'We now have the power
to control the course of our train, the two
sets of points enabling us to send it along

taken to specify the particular radius required.
The use of small radius points with the No. 2
Loco or No. 2 Tank lLoco always involves
derailments, for these bogie-locos cannot
negotiate the small curve with safety, unless
running wvery slowly. It should be added
that the ordinary Right-hand and Left-hand
Points are also made on the 9in. radius

the outer oval or to divert it round the inner
circle. This little layout is an excellent
one for demonstrating the working of Right-
hand and Left-hand Points, and also for
showing the necessity for constant watchful-
ness in regard to the setting of the points.
It is surprising how easy it is to overlook the
fact that certain points are wrongly set.

scale to suit the 9in. radius rails of the
* George V' train sets.

The two types of crossings—Acute-angle
and Right-angle—do not involve curves
and are therefore made
in one size only.

A Simple Layout

We get so interested in watching the train
as it forges its way in business-like fashion
along the track that we quite forget t at the
setting of the points it is rapidly approaching
is wrong, and the re-
sulting derailment is
really very exasperat-

ing. With large and

Now let us suppose
that we have become
tired of a simple circle
or oval track and are
considering methods of developing our
layout. Perhaps the simplest scheme is
that shown in Fig. 8. Here the only
new element is the Acute-angle Crossing
(CA', but its use certainly produces a
layout of much greater interest. Using
the 2 ft. radius rails, 20 Curved Rails (A2)
and 4 Straight Rails (Bl) are required,
in addition to the Acute-angle Crossing
(CA). With 1 ft. radius rails, 10 Curved
Rails (A1) and 4 Straight Quarter Rails
(B}) are needed. The four Quarter Rails
occupy the same position as the four
Straight Rails (B) in the diagram.

By altering slightly the shape of this
layout a Right-angle Crossing may be
substituted for the Acute-angle Crossing. Fig. 9 shows the
modified arrangement. In addition to the Right-angle Crossing
(CR) the rails required are 18
Curves (A2) and 8 Straights (B1) for
the large radius rails; and 8 Curves

complicated layouts
having several branch
lines and sidings the
control of the various
points becomes quite exciting. There is
very little time to manipulate the levers
so as to make the necessary changes, and
one needs to be constantly on the alert
if derailments or collisions are to be avoided.
A simple layout like that in Fig. 10
provides lots of fun, and at the same time
it gives excellent practice in.the art of line
control. One learns to keep one eye on
the train and the other on the points,
so to speak, and to realise quickly what
will be the effect of certain settings upon

trains running in different directions.
The compenent parts for the layout in
Fig. 10 are :—Large Radius—16 Curves
(A2), 6 Straights (B1), Right-hand Points
(PR2) and Left-hand Points (PL2), Small
Radius—7 Curves (Al), 4 Straights (B1),
Right-hand Points (PR1) and Left-

B hand Points (PL1).

Other Rail Plans

(Al), 2 Half Curves (A}), 4 Half
Straights (B4) and 4 Quarter
Straights (B}) for the small radius.

Interesting Experiments

Layouts such as these are very
simple, but a great amount of fun
may be had with them. They
provide us with a long stretch of
continuous run and are therefore
particularly useful for experiments
in speed and hauling power. Many
happy hours may be spent in timing
a loco round the track with different

The foregoing layout may be
further developed in various ways
if more straight and curved rails
are available, without the need
of any additional points. Instead
of having the circle inside the oval
it may be placed outside, at a
point half way along one of the
straight sides. Other similar plans
will quickly suggest themselves,
and it will be found that the only
limiting factor is that of the space
available. For those fortunate boys

loads behind it and in testing its

who have plenty of room at their

hauling powers to the last ounce.
If two locos are available it is very
interesting to  compare their

Fig. 12

disposal the layout shown in Fig. 12
can be strongly recommended. This
(Continued on page 344}
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Stamps for Sale .o

(Advertisement Rates, 10/- per inch).

FREE | WATERMARK DETECTOR & THE *MERESEY’ (52) PACKET FREE ]

The Stal‘ldal‘d cataloguc Of Having made a verv advantageous purchase of a dealer’s stock we are able L]

ake 3 re extraordinary offer.  The ** Mersey " pkt. of 52 difierent stamps (25 mint}, inc. many
osta S am to make the above extraordinary of v i p 3
MTS ]ge t . ll}s British Colonials and Sets, Post-War and War, and a fine pure Alumininm Watermark Detector, made.
All the ‘;,,T:mc' ilrimﬁ“:m‘\.m':l'::u?{ volume. tray shape to hold benzine. An invaluable accessory to every true collector, and for this week absolutely
740 pages. 5500 illustrations. free. Just request our famous approvals.
Price 6/6 post free anywhere. SEND POSTCARD ONLY TO :—LISBURN & TOWNSEND, 20la, London Road, LIVERPOOL.

A few copies left on hand of the 1924 edition,
which we can supply at 3/6 post irce. (Collections Purchased).

The *“Cosmos’ Album No. 1. p ‘REE No. 3.
A spring-back loose-leaf stamp album Large packet from I 00.000 STA M S I‘ R b 105 D":" STAMES
of exceptional value which you may inc. 1/- SOUTH
5/-, post free 5/9; CHOOSE 75 FREE. — - : AFRICA and other
1000 r!mﬂ_“;”'pm‘llm_”‘mm}_‘ all ‘standard Genuine intending purchasers applving for BLUE LABEL British Cols.
varicties, no rubbish, post free for 10/2, abroad No. 2 APPROVALS and enc. post, may choose any onc of these
10/6. L ) s 100 WAR AND gifts, of which there are 250 each, making total shown. No. 4.
/ Price List Cratis. ARMISTICE, Please order by number. One gift each only. .Im Dif. Stamps,
WHITFIELD KING & CO,, PACKET  STAMP ine. SEX ‘BRAZIL,
. 4 1 5 CUBA (Republic)
Dept. M.J., Ipswich, England. MOUNTS AND SET | M.CORYN, 10,Wave Crest, WHITSTABLE | (U0 (epelic

FREE § A grand set of 9 Unused POLISH Stamps, large eagle type,

A Bl( : REW ARD . 25 to 2,000 marks, obsolete,
to collectors asking to see our World-Renowned Approval Selections. Mention Gifts 0145,

saits saders who se s thei n Special Offers in Packets.—200, all diffcrent, 6d.; 300, 1/-; 500, 2/-:°1,000, § 2,000, 25/-: 100
",.‘,‘,}”[,Jmfc-fi?: r;"';?i.r?-.‘:l'.' ,i:, l;;].“I‘,|H;:,\"n?".::. Austrian, 6d.; 50 Dantzic, 1,6 ; 50 Poland, 1/-; 100 Hungary, 1/-; 50 Ba\'.‘ariu,’lj—; 100 Gt,-rm.'m, 1/-;
ILLUSTR A ' DE F AT V. 50 Roumania, 1/—: 100 Po
:Ii.:l'él-i%gzlzs}\.rf?h (f;".IJ“!DE‘I“!i'](:R”' SIIJ}FMEIWﬁath Priced Cats ',ln;,uc of ex-Enemy 5?.”.71[): 64 pp., 300 illustrations, 1/3.
albums, cte,, our BARGAIN PACKET AND BRIGHT & SON, 164, Strand, LONDON, W.C.2.
SET LIST, printed in colour, and a sample y
copy of that fine stamp Mag. (with specil

;dLl;::if“ Section), Stanley Gibbons Monthly NORRISCO BARGAINS BA RGA' N S

/

“ GIBBONS " APPROVALS ARE THE BEST, el R R .
o &
WHAT IS YOUR FAVOURITE COUNTRY ? Here's a very attractive long set of this Indian Native Black English - 500
2 all the stamps included being excesdingly i Black English % | Different stamps, in-
STANLEY GIBBONS LTD- , and including obsolete issues, Black English  : cluding British Colonials
(Dept. 15) provisionals, and values to 3-annas. Only a limited ck og -é to value 10/-.
- Tt supply available ; satisfaction guaranteed or cash Catalogued 5/- each o Post free 4/~
391, STRAND, LONDON, W.C.2. refunded. = /
OTHER ATTRACTIVE LONG SET OFFERS.— | N.T.HILLIER, Stamp Mart, HORSMONDEN

———— —— 22 Barbados, very fine 1/6 40 Esthonia, very fine 5/6

50 Belgium (Cat. 5/6) 50 G (Cat. 10/-) 1/6
NELSON T H' LLIER S "<DLTI111:HI]:1“?:1|1 l;m.:l:l;!l’ﬂ— ;;({%:E§:?v}: WON l) ER FU L vA LUE

.
n ANuAL O mwllgi[[ Illf':Tq 1?1:‘15?'1“6 (Bat B850 25 Czecho ... 4d. 25 Bavaria ... 4d.
STAMP COLLECTIONS OF COUNTRIES AVAILABLE 50 .. .. 9d S0, e AL

at from one-sixth to one-quarter catalogue. 75 " wo 1/3 25 Belgium ... 6d.

Starts Junuary Ist, 1925, Send posteard for advance SPLENDID APPROVALS. 100 " . 2/- 50 - e 1/=
copy of Catalogue. Sufficient address NORRIS & CO. (Dept. M.M.), LEABROOKS, 25 Portugal Col.4d. 30 Swiss w9
HORSMONDEN. — ALFRETON, Dechyalive, Brgtand, | 80 » 9d. 25Holland ... 6d.

NEW BRITISH EMPIRE 75 i» 1/— 50 United States 6d.

DON'T PASS THIS PAGE WITH- | ASCENSION, New lssue, 40, and 1d., por paie 2 00 . 13 90 /o

21d. P2 ! S e : 18
ps 5 y JR-\L].\, k. orange and 1d. green, pair 23d. 25 Poland ... 3d. 25 Roumania Gd.
i OUT EUYING A CAMEL. LEEWARDS, {d. LllzJC"hlL I)ru“n. Seript ve d. 50 ,, ... Bd. 50 5 1/-
udan 4 mils S.G. 21, Cat. 1/~ Mint SRY [, 5 MOROCCO \(.l NCIES, and 10¢. on Great E )
North Borngo 1886.7, § 2.4c. Cat, 4/~ Mint ... 1/3 Dritain, pair e 24 (?:." " s 18 d, 40 SWC(}C!] o ?"l'
British Colonials 50, Al different, cat. 12/- POST -\(‘E EXTRA 1 )(.. ' e 173040 I_tal). ‘_[l'
(No Transvaal) ... . . 2/6 St 25 France Col. 4d. 30 English ... 6d.
B.C. & Foreign 250, All different, fine ... we 8d, ALEC KRISTICH (N.R.P. 278), 50 9d. 23 India 1/—
(Postage extra on orders under 2/6). 82, Marchmont Street, Russell Square, London, W.C.1. p " 3 95 G !
For further selections write or call on - . < - ,(:(_] M, - I,- 3 :;-_" (:KCLCE ad.
W. H. Taylor, Dept. A., 26, Meadows Road, Sale, Ches. s PHILIPS’  NEW s 25 Dantzig... 6d. 25 France ... 4d.

— 50 - e 1/= 50 - B
WANTED—— | STAMP ALBUM | = | = 1675 . = 1s
3, *
Genuine (‘nli(-('!urt‘-lm apply for a selection of s . If"‘-:t;lg(. Extra. .
sets on approval (1/4th to 1/20th Cat) All Fine selections in separate countries ready.

who have seen my selections ask for more.

50 diff. Roumania Free to applicants enclosing Edited by E. WALTER HOW J. Russell, Chetwynd, Shanklin Drive,
postage. (Member of the Leicester Philalelic Sociely). Westcliff-on-Sea.
N . A novel combination which will be welcomed
H. Llf.ﬁ\lN]:;.LL‘.tN, 41, D‘i‘.l_'thaﬂ_\‘Rfm‘-_'- N?l'wi‘:h' by all who are engaged in this fascinating hobby. = e
Member Junior Philatelic Society). On each of the 240 headed and quadrilied
pages allotted to the wvarious stamp-issuing 15 unused Angola,
= : - — countries are given the Area, Population and F RE E 15 unused Cape Verde,
F R E E Five Siam to applicants for ap- Coinage of the country 12 unused Portuguese Guinea.
provals, mentioning * M. AM." 1000 A complete Album of 240 pages. Size 7} x Anv one of the above Free Gifts will be sent to
wssorted, 9d., post free, abroad 1/-; 500 all different, 10 ins.  With 22 Coloured Maps of Stamp-issuing applicants for Approval Books enclosing 14d.
2/6, abroad 2,/9. 4 Countrics. Well guarded, strongly and attractive. postage; Liberal discount allowed and other
. ly bound in cloth boards, 7/6 net {postage 9d.). Free Gifts offered.
The Belle Stamp Co., Forest }-l:?l S.E.23. Obtainable from all Hnr;ks:'l{rrs! Stationers amid Dealers, E. T. COX,
or. direct from 13, Britannia Road, Parkstone,
m D'A M 0 ND S” BY POST GEORGE PHILIP & SON LTD., 32, FLEET 5T., E.C.4. Dorset,

MANY RARE STAMPS have been found by pur- ﬂ LLu l_: IVE SETS FREE

chasers of THE ** DIAMOND " PACKET, which is

guaranfeed to contain 1,000 Unsorted Stamps 1/3 ’Gfxnumc applicants for our approvals receive all the following sets absolutely free. Send a postcard only.
{from Convents abroad). 2 packets, 2/5 ; 3 packets, 25 Hungary, many 25 Germany, a 13 Ukraine,
3/6; 4 packets, 4,6 ; 5 packets 5/6. All post free. fine pictorials. 15 Austr collection itself. Poland, all pictorials. ASK FOR “ALL
{Abroad 3d. per packet). 2 Ausina, every @ Poland, in- "
* po I%FRU;H —_— one mint, cluding Hliz sia. SETS AND GET

i v MDY We leave you to judge the value of our approvals, THIS LOT.
(Dept. E), 2-22, Cathcart Hill, London, N.19. R. WILKINSO~N, PROVINCIAL BUILDINGS, COLWYN BAY

&



