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AST month we described the various
types of photographic lenses, and
we come now to a closely allied

question, that of the shutter by means
of which the lens is opened or closed as
required in order to make the exposure.
Exposures may be made by means of a
cap fitting on the hood of the lens, and
this ‘method” works quite well for fairly
long exposures with a camera used on a
stand. For use with a hand camera
some kind of mechanical shutteris essential.

The simplest form of shutter works at
one fixed speed and consists of a metal
plate revolved on a pivot by a spring,
and containing an aperture which passes
in front of the lens, so making the exposure.
Before and after the exposure the lens is
covered by the metal plate. The speed
of a shutter of this type may be anything
up to 1/25 of a second. Sometimes an
arrangement is fitted by means of which
the aperture may be made to stop in front
of the lens as long as required in order to
give ' time " exposures,

Bulb, Time and Instantaneous

This type of shutter is not-only com-
paratively slow in working, but it has also
many other disadvantages, and it is
replaced on good class cameras by a shutter
having two metal or wvulcanite plates
which open and close to make the exposure.
The speed of these shutters is controlled
by a pneumatic valve operated by turning
a dial.

Most shutters of this tvpe are marked
with the letters " B,” “T,” and “ 1"
which represent respectively * DBulb,"”
“Time " and ' Instantaneous.”

If the shutter is set for '* Bulb,” the
small trigger operating the shutter is
pressed down and the shutter remains
open until the trigger is released.

The term " Bulb " is derived from an
earlier form of shutter which was operated
by a ball and tube, such an exposure as
we have just described being given by
squeezing the ball and not releasing it

until it was desired that the shutter
should close. *
When the shutter is set at “ T, it

opens when the trigger is pressed. The
trigger is then released and the shutter
remains open until a second pressure is
made, when the shutter instantly closes.
“ Instantaneous ’’ exposures are made by
one pressure of the trigger, and the varying
speeds at which the shutter will work are
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usually indicated on a dial which is
revolved to set the required speed.

The roller-blind shutter, which works
on a similar principle to the familiar
domestic spring blind, has an opening that
makes the exposure by passing in front
of the lens. The blind is wound by
pulling a cord, and released by pressure
on a small trigger. This form of shutter
is excellent for stand camera work, but is
not at all satisfactory for small hand
cameras.

In Shakespeare’s Country

Pitoto hy] [B. Bentley
A corner of Warwick Castle
A reader’s snap in a delightful district for photographers

All the foregoing types of shutter are
always fixed close to the lens.

The Focal Plane Shutter

We now come to a shutter fitted at the
back of the camera, so that it works
immediately in front of the plate. This is
the ' Focal Plane " shutter, which is in
many ways the most valuable and the
most interesting of all shutters.

In many respects the focal plane shutter
is similar to the roller-blind type, and as
in the case of the latter its blind has to be
wound up and released. It has two
ontstanding advantages—first, an ex-
ceedingly high speed, and second, great
light efficiency—that is to say it allows

SHUTTERS AND THE EXPOSURE PROBLEM

more light to reach the plate during a
given exposure than almost any other
type of shutter.

A focal plane shutter is capable of giving
exposures of one-thousandth of a second
or even less, and for this reason it is
used for the photography of rapidly-
moving objects such as trains or motor
cars, or for obtaining snapshots of cricket,
football and other games.

Having now dealt briefly with the
various types of cameras, lenses and
shutters, we must now pass on to the

first steps in taking an actual photograph.
The Perfect Negative

In taking a photograph, the aim of
every photographer is, or should be, to
produce a *‘ perfect negative "—that is
one that reproduces faithfully all the
varying gradations of tone in the subject.
Such a negative can only be obtained by
allowing the light reflected from the subject
to affect the sensitive emulsion on the
plate or film for exactly the correct length
of time. In other words, the plate or film
must be given the correct exposure.

At one time it was generally believed
that, although correct exposure was
highly desirable, yet if by any chance the
exposure was wrong it could be compen-
sated for in the subsequent process of
development. This idea is now known to
be erroneous. It is quite true that in-
correct exposure may be remedied very
slightly during development, but the
impraovement thus effected is barely
noticeable and is very difficult to obtain.

Factors Governing Exposure

We have said that a perfect negative
demands correct exposure, and this brings
us to the guestion of how to decide what
is the correct exposure for a particular
subject.

There are five factors governing ex-
posute (1) The strength of the light;
(2) The aperture of the lens. (3) The
speed of the plate or film. (4) The nature
of the subject to be photographed and
(5) the movement (if any) of the subject.

The strength of the light depends mainly
upon the height of the sun above the
horizon and the clearness or otherwise of
the atmosphere. For many years photo-
graphers used to guess the strength of the
light, the success of such guesses, of course,
depending largely upon the length of the

(Continued on page 285)
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ONEY!

MAKE IT AT HOME

From f1 to £10 per week can be earned in your
spare time, without risk or capital. Thisis a fascinat-
ing business which prospers most in bad times, can be
operated by either sex, and can be started with less
than £1. We offer you a genuine proposition, strictly
legitimate and perfectly honourable, which allows
100 p.c. profit and unlimited scope. There is only
printed matter to handle, and only common sense is
needed. We send testimonials, a £100 guarantee, a
10,000-word Booklet, and other interesting literature
free. Tor a stamp only, we will send all the in-
formation necessary including the above, without
any obligation whatever.

This affords a unique opportunity, which may not
appear in this paper again for some time.

APPLY RIGHT AWAY. DON'T DELAY,

M. M. YOUNGSON & CO.

Publishers, Manufacturers, Printers, etc.,

165, Albert Avenue, Hull

“Yes! I got the idea from the * Model
Railway News.' You can make a real model
railway, too, if vou follow their instructions.”

“The Model Railway News”

The brightest and best paper fcr every model railway boy.
Full of interesting articles on railways, bridges, stations,
signals, engines, and track planning and laying.

Published Monthly - - - Price 6d.

Sample copy, post free 7d.

66, Farringdon Street, London, E.C.4.

Call it Gay-vert

“PERFECT: PICTURES-

Amateur Photographers!

You may have a good Camera

but

“It's the film INSIDE the
camera that counts”

Gevaert

ROLL FILMS

for

The film with the speed of an ultra-rapid
plate. No more “ ghost” negatives. No
more flat  prints. Try one yourself and
compare the results with your last spool of any
other make. You will be delighted with the
better negatives, and then the better prints.
Be progressive ! Try a different Film.

Possibly there IS something better than what
you have used up to now.

If your dealer has nol vel a stock of Gevaert Films a
sample spool will be seni Post Free on receipt of
remittance at ordinary list price. It is worth the trouble.

' GEVAERT LTD.
WALMER ROAD LONDON, W.10
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Photographers!

The book that makes
Fhotography easy

‘WELLCOME’

Exposure Calculator
HandbooKk and Diary

All
ylét‘lc‘::s n/ Chemists
certain and

Dealers
Write for free illustrated leaflet

P BURROUGHS WELLCOME & Co.
185 3, snow HiLL BUILDINGS, E.C. 1
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Holiday
Photographs

are often a disappointment
instead of a happy record
of joyful occasions.

READ

EVERY MONDAY 27
AND AVOID DISAPPOQINTMENT

FREE CRITICISM of
BEGINNERS’ PRINTS .

On Sale Everywhere

For Free Specimen Copy write to
The New Photographer
41, North John St., Liverpool

Post Your Films

C. E. Willis

Have your Films Developed
and Printed by Experts and
ensure the very best results
from EVERY Snap. They
will be returned in a few
hours, petfectly developed
and printed, together with
helpful advice.

Only successful Exposures will be charged for.
We also supply everything "photographic.

KODAKS from 9/6

Write for omf Hlustrated List,
100 pages,
Post Free.

G E s

87, Bradshawgate, Bolton

Photography (continued from page 253)

photographer’'s experience. In addition
to the errors introduced by this guesswork
there was also the difficulty that the
speeds of the various plates used were not
known with anything like accuracy.

This state of affairs has now been changed
entirely, largely through the efforts of Dr,
Hurter, a chemist, and Mr. V. C. Driffield,
an engineer, who, working together,
carried out what is probably the most
important research work in photography.

‘“H. and D.”’

Numbers
First of
all Messrs.

Hurter and

|

From “India’s Coral Strand”

A tiny piece of this paper is expesed to
the light falling upon the subject to be
photographed, and a note is made of the
time taken by this paper to darken to
the same shade as that of a sample tint
alongside it, Having found this time,
the correct exposure is quickly calculated
for the particular plate or film in use,
according to the instructions issued with
the meter.

Exposure Calculators

In the case of an exposure calculator,
the light is not actually measured, but
its  wvalue 1is
ascertained
by means of a
scheme care-
fully worked

Driffield dealt
with the ques-
tion of light
values, and
presently they
were able to
tabulate the
changing
powers ol
daylight and
to express
these in the
form of regu-
lar curves.
Next these
investigators
turned their
attention  to
the matter
of plate
speeds, and
they worked
out a system
of plate test-
ing by means

out with refer-
ence to the
month of the
year, the
time of day,
cloud con-
ditions, etc.
One of the
best - known
of these calcu-
lators is that
incorporated

in the Bur-
roughs Well-
come  Photo-

grlaphilc
Handbook.
This hand-
book  gives
speed factors
for practically
every Dbrand
of plate and
film, together

of which the
speed  of a
plate  could
be definitely
expressed as a number. The numbers
obtained by this method are always pre-
ceded by the initials * F, and D.”

If we pick up a packet of plates marked
“H. and D.200" and ancther packet
marked “ H. and D. 100,”” we understand
that the plates in the first packet require
half the exposure of those in the second,
or in other words that they are twite as
fast. As a matter of fact, although the
letters ™ H. and D." are still in general use,
different plate makers have modified their
methods of testing so that a plate of one
maker marked, say, “ H. and D. 250,"
is not necessarily of exactly the same
speed as another plate similarly marked
but produced by another firm.

Measuring the Light

To-day the exposure problem is rendered
comparatively simple by means of ex-
posure meters or exposure calculators.

In order to estimate exposures accurately
by either of these means it is obviously
necessary that the speeds of the various
brands of plates or films should be known,
and therefore the makers of the best
exposure meters and calculators issue
lists of plates giving definite and accurate
speed numbers, which are obtained by
actual tests without reference to the
numbers given to the plates by their
manufacturers, .

An exposure meter consists essentially
of some kind of a case containing a strip
of sensitized paper which darkens when
exposed to light in accordance with the
photographic  strength of that light.

It shows a bathing scene on the banks of the sacred River Ganges

with light

This photograph, sent by Birendra N. Roy, of Calcutta, was awarded tables for
. ’ s e o

First Prize (Section A) in our Tenth Photo Contest (Overseas Section), ~ CVery month

and for every
7 hour of the
day during which photography is redson-
ably possible.

Having found the factor for the plate
or film m use, the light table fcr the
month is consulted and the factor found
for the hour of the day and the weathicr
conditions prevailing. The calculator is
then referred to, and from these two
factors the correct exposure is instantly
and automatically found.

Nature of the Subject

The fourth factor governing exposure,
the nature of the subject to be photo-
graphed, requires the use of judgment
on the part of the photographer. For-
tunately this is not a very difficult matter.
If we are using an exposure meter we
measure the light and from this ascertain
the correct exposure for a normal or
standard subject when using a certain
speed of plate. This normal subject may
be described as an average landscape with
no dark trees or buildings in the immediate
foreground, and it includes the great
majority of outdoor views taken by .the
average amateur. Y

If the subject is not of this normal type
certain modifications in the exposure must
be made, and the nature of thes¢ is
indicated clearly in the instructiony for
the various makes of meters. 1f we are
using a Wellcome calculator the prob-
lem is made still easier, for the various
types of subject are illustrated so clearly
by a series of small -photographs  that
it is almost impossible to go wrong. 1

e 4 . o
(To be confinued)



“PHOTOGRAPHIC SIGNPOSTS”

Beautifully illustrated in colour,
this book points to success.

Send a post card to-day to
7 BURROUGHS WELLCOME & CoO.
3, SNnow HiLL BUILDINGS, E.C. 1
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BOX TENGOR

A really reliable camera at an extra-
ordinary low price. The Goerz Lens on
the camera is twice as fast, gives better
definition, and consequently will take
better photos than any other roll-ilm
camera at the price. Points to remember:

A_.FASTER LENS
BETTER DEFINITION
STRONGEREBETTER MADE
NEATER &€ MORE COMPACT

Obtainable from photographic dealers.
31x2}, 24/-. 4} x2}, 31/6. Free
illustrated booklet with name of nearest
retailer sent on request to Dept. C.X.

PEELING & VAN NECK LTD.,
Sole Goerz Distributors,

4/6, Holborn Circus, London, E.C.1.

BARNET SELF-SCREEN PLATE
FOR ALL PHOTOGRAPHY
1/- per box of 6, 3% x 24
6 per box of 6, 4

77 BARNET. ™
” SeLescreen ORr

Messrs. Taylor Bros., Art Printers and Pub-
lishers, Leeds, are always glad to have submitted
to them Photos of attractive subjects suitable
for publication, and invite correspondence.
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Sixteenth Photo Contest

Although the seasons appear to have altered to
some extent, June is still in manuy resp
beautiful month of the year. Certainly
period is an English land; e so full of freshness, -

For this reason we are selecting as the
of our Sixteenth Photo Contest—"' A June Landscape.”
We make no restrictic as to what is to be included
in the landscape, and all that is necessary is for the
"”H\j.h:lil-?r to take a photograph of some interesting
open-air view. . In judging this competition w
be influenced muhl\ by two things—the interes
beauty of the scene chosen and the acouracy with
which the scene is photographically depicted.

Of course, a good deal of what we have <t
not apply to large numbers of our ove readers
whose seasonal conditions are Gquite different from ours,
and naturally we shall not expect the same kind of
landscape from an Australian boy as from an English
boy. Overseas entries, therefore, will be judged
entirely on their own merits, without any comparison
with the nature of the home entries.

Prints may be of any size and made bv any process,
and the work may be done by the competitor himselt
or by a photographic dealer. We are very anxious
to encourage our readers Lo complete the whole photo-
graphic process, from making the exposure up to the
finished print, entirely unaided, for the full fascin lion
of photogr: mhy cannot be realised if one merely clicks
the shutter and then leaves everything else to a dealer,
For this reason, in the event of a tie for a prize, prefer-
ence will be given to prints that have been made by
the competitor himself, and therefore every entrant
must state on the back of his print by whom it has
been made.  In addition, each print must bear the
name, address and age of the competitor clearly
written.

The competition will be divided into two sections
(A) for competitors of 16 and over, and (B) for those
under 16. Four prizes are offered—photographic
goods to the value of £1/1/- and 10/6, to be chosen
by the winners, as first and second prizes respectively
in each section.

Closing date 30th June (Owverse 31st October).

We wish to draw the special attention of our home
readers to the additional prizes generously offered
by Messrs. Gevaert Ltd., the well- knm\n manufacturers
of phnm;,mphu pmdu( ts.  Mes Gevaert ofier an
additional prize of photographic ods to the value
of 53/- to each of the four prize winners in the home
section of this contest, on condition either that fhe
negatives have heen made on Gevaerl roll films or Gevaert
Plates or that the prints have been made on one of the
Gevaert papers. Competitors who wish to try for
these additional prizes must send in, along with their
entry, the label from the packet of Gewvaert films,
plates or papers used by them, and also the name
and address of the dealer from whom the material
was obtained.

1id does

Gevaert Photo Materials

We have received from Messrs. Gevaert Ltd. (Walmer
Road, London, W.10) some interesting particulars
ahout the various |1hr:lr)Lr.| phic materials manufactured
by them and also some samples of their papers.

The most interesting of this firm's products is the
aert Roll Film, which posse the high speed
llent quality that go to o e a first-
In addition it has a feature of particular inte
amateur who develops his own films in the usual form
of tank, for other makes of film have first to be stuck
down at the end of the film, which is a somewhat
tricky operation. In the Gavaert spools the end
of the film is already attached under a f  moving
slot, however, and the exposed film is accordingly
ready to be put straight into the tank.

Interesting literature regarding these films and also
the other Gevaert products—plates, gaslight and
self-toning paper—will be sent on application to any
reader mentioning the " M. M." Incidentallv we
would draw our readers’ attention to the additional
prizes offered by M ert for our Sixteenth
Photo Competition announced on this page.

“LUXOL"

DARK ROOM

LAMPS.

Burn PARAFFIN, No
Loose Qil. Special Absorbent
Imperishable Wick. No
Smoke. Absolute Safety. No
Fogging. Ideal when travell-
ing, or on Holidays. Com-
plete in metal case. Always
ready.
PRICE ... .. 3/-
EXTRA RUBY or YELLOW
GLASSES .. ve 1/6
(Postage extra).
From all Dealers or
‘ Luxol ' Safety Light Co. Ltd.
. 57, Southwark St., London,
PATENTED. S.E.

RESULT OF
Thirteenth Photo Contest

There was a large number of entries for thi
petition (photograph of a train standing in or
from a station). Many of the snapshots indicated
that the takers were aware of the' absolute need of
securing a really good vantage-point from which to
direct their camer Especially where large stations
are concerned, it often impossible while standing
on the platform to snap an incoming or outgoing
train without getting a blurred effect owing to steam.
Some of the best efforts submitied were apparently
taken from an overbridge of some kind.

In one or two cases it was impaossible to tell whether
the train was in motion or stan ing, owing to the
absence of steam and smoke emanating from the
locomotive. As we intend to hold a similar com-
petition in the near future it may be well to point
out that a really resting and effectual snapshot can
be got only by ting for a good smoke and steam
effect, such as occurs when a heavy train is starting
on a greasy rail, or when a locomotive is blowing off
steam strongly as the pressure gauge ticks round to
the maximum,

Selecting the winning photographs proved to be
no easy task, but after full onsideration we made our
awards as follows :—CL First T‘nn (Photo-
;,mpim goods value 10/6
Glam.) Second Prize [l’hom;, af
J. Duckworth (Accrington). CLASS B.
(Photographic goods value 10/6), R. S
stone, Dorset).
value 5/-), F.

Com-
rting

lu-l l’n?n
Hardy (Park-

cond Prize f]‘hotnmaphir
H. Jackson (Burton-on-Trent).

goods

Lives of Famous Engineers—

(Continued from page 269)
of drapery and tea merchants and sub-
jected to the indignity of being used as a
kind of show place for advertising purposes.
Four years later she was sold to be broken
up, and thus ended her career.

An Unlucky Ship

The ** Great Eastern’ was dogged by
misfortune, and almost everybody who was
connected with her suffered financially.
Regarded from a commereial point of view
she was a failure, but this was due almost
entirely to the fact that she was too far
in advance of tne times, and thus never

really had a fair chance. 1If the  Greal
Lasteyn ' could have been fitted with
thoroughly efficient engines her story

would probably have been very different.
Although this great ship did not accom-
plish the wonderful things expected of her,
nevertheless she marked an epoch in the
history of steamship construction, and
she paved the way towards the building
of the giant liners of to-day.
Brunel's Ability as Ship Designer

We cannot do better than close this
brief account of Brunel's work as a ship
designer by quoting the following passage
from Sir William White's address to the
Institution of Civil Engineers in 1903 :—

" Having recently gone again most
carefully through Brunel’'s notes and
reports, my adnuration for the remarkable
grasp and foresight therein displayed has
been greatly increased. In regard to
the provision of ample structural strength
with a minimum of weight ; the increase
of safety by water-tight subdivision and
cellular double bottom ; the design of
pz'n;'rI]im_‘ machinery and boilers, with a
view to economy of coal and great e endur-
ance for long-distance steaming ; the
selection of forms and dimensions likely
to minimise sistance and favouvr good
behaviour at sea; and to other fe:tures
of the design which need not be specified,
Brunel displayed a knowledge of prin-
ciples such as no other ship-designer of
that time seems to have possessed, and in
most of these features his intentions
were redlised.”

NEXT MONTH :—
BRUNEL’S CLOSING YEARS
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I these columns the Editor replies to letlers from his
readers, }fmm whom he is always pleased to hear. He
receives hundreds of lelters each day, but oniy those that
deal with matlers of general interest can be deall with heve.

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

H. 8. Downey (New Malden).—** Not for one moment
did 1 dream that 1 should receive an answer from you
and I take this opportunity of thanking you from the
bottom of my humble heart.” We are glad to note
that you are revising vour opinion of Editors and
that you realise now that " most of them are good
sports.”  We receive hundreds of letters every week
from boys all over the warld and we invariably answer
each one individually. It makes no difierence to us
whether the writer is a very small boy or a very big
one, or whether he lives in London or Timbuctoo ;
we read every letter with interest, and in replying
try to imagine what the writer is like and to convey
to him our spirit of friendliness. We are glad that
our letters have “ bucked you up " and we hope you
will write to us very often and let us know what you
are doing.

W. Wilson (Edinburgh).—*1 think the
improves with every issue and as long as it improv
I do not mind if the price goes up to 2/6."” We are
afraid that there would most decidedly be a riot among
our readers if the price went up as high as that, William,
but we quite understand what vou mean. You feel,
as thousands of other boys feel, that the ** AL A1
is the Meccano boys’ own Magazine and that no
other magazine can ever take its place. You have
been a little unfortunate in sending in puzzles that
have previously been submitted by other boys, but we
hope you will try again, and next time with success.

E. P. Naish (Leeds).—Wae are interested to hear that
you have had a year’s * M.M's " bound for such a
small cost as 5/-. Your suggestion with regard to
an index is one that has been put forward by many
readers, and you will be interested to know that we
are now taking steps to have an index prepared for
this year's issues. It will be published in December
and we agree with you that such an index will greatly
enhance the value of bound sets. ’

J. R. Campbell (Bloemfontein). —* [ received the
ever-interesting * M .M.’ last month with its fascinating
cover."  We feel greatly encouraged by hundreds of
such appreciations, J. R., for it makes us feel well
repaid for the time and labour spent in producing the

Magazine. We are glad to hear that you were so
amused by ‘‘ Idscoveries in  Meccanoland.” The
inhabitants are certainly very remarkable people

judging by their photographs, = We cannot say what
the motor cyclist takes to keep his nerves in good
condition ! Our own special tonic is to read such
cheery and encouraging letters as yours. Send the
next one along quickly !

W. Harvey (London, N.1).—" Although net a
‘boy," I find a set of Meccano has given me more
enjoyment in my leisure hours than anything con-
tained in my workshop.” Your experience afiords
anether proof of the truth of our slogan, ** The correct
age to start Meccano is anywhere between 5 and 70."
We read somewhere the other day that *“ a manis but a
boy thinly disguised.” We agree with this and we are
convinced that nothing penetrates that disguise so
effectively as a Meccano set.

J. D. Richardson (Auckland, N.Z.)—We were
very interested to read that your boy is allowed to
moenopolise the dining room table and floor during his
holidays. Fathers and mothers very often try to
pretend that they are not interested in Meccano or
Hornby Trains, but we have a shrewd idea of what
happens in thousands of homes when Dick and his
brothers have been sent off to bed ! Your confession—
* After bedtime his mother and father have a go at
it, :llud Oh ! it’s great stuff "—was indeed refreshing to
read, "

C. L. Pereira (Ceylon).—As in the case of many
readers, you appear to be keenly interested in anything
connected with tature study and we think vou will
appreciate our new feature ‘How to Start an Aquarium.’
These articles are written by an expert, a man who has
made the creatures of pond and stream a life study
and who is anxious to pass on some of his own en-
thusiasm. No doubt some of the plants and creatures
referred to in these articles will not be quite the
same as those to be found in vour part of the world,
but none the less we fecl sure you will read the articles
with keen enjoyment. Perhaps you might be able
to write a short contribution for our “Readers® Dage,”
dealing with some of the water creatures peculiar to
Ceylon.

UR MAIL

A Famous Racing Motor Car

" The above is a clever model of ther
famous racing car Kim II, The framework
of the model is entirely constructed with
Meccano, being afterwards covered with
sheet tin and painted.

The racing car of which this is a model
is fitted with a two-cylinder air-cooled
engine, the drive being transmitted by

a shaft to bevel box, thence by cross-shaft
and dog-clutch change-speed mechanism
to chains driving the rear axle. This car
was successfully raced for several years
by Captain A. G. Fraser-Nash, who suc-
ceeded in making some of the fastest
ascents that have ever been accomplished
on hill trials in several speed events.

readers for 6d., post free.

Fittings for Model Ships

The casting moulds of A. Rodway (102, Long St.,
Birmingham) are already well known and our readers
will be interested in a new development by this enter-
prising firm in the shape of fittings for all kinds of
model sailing boats, steamers, warships, etc. These
fittings. are well made and can be recommended for
giving the finishing touches to any model ship. In
addition the firm supply drawings, instructions and
materials for building a wooden passenger liner, 2 ft.
in length. The materials are sold in two separate
parcels, one containing all the essential parts and the
ather the additional fittings required to complete the
model. A scale drawing of this liner, together with
an interesting list of fittings, will be sent to any of our

Famous Locos under Test—

(Continued from page 271)
principally upon its splendid work in
connection with the * Cornish Riviera "
Express—a train noted for its speed and
precision in timing throughout its regular

journeys from London to Plymouth—
a distance of 226 miles, representing

the longest daily non-stop run in the
world.

As in all other ' Castle” Locos, the
boiler of the ‘“ Pendennis Castle” has a

maximum diameter of 697, and a minimum
of 62”7 (at the front end) and is 147 10~
in length, It is fitted with 201 2” and 14
5”7 tubes, and has a total heating surface
of 2,312 sq. ft.

Four cylinders, each of 16” bore and 26"
stroke, are fitted, two being mounted
between the engine frames and two outside.
The inner pair are connected to the forward
driving axle, while those outside transmit
power to the central pair of coupled wheels,
which are 6” 84" in diameter. Steam is
supplied at the exceptionally high boiler
pressure of 225 1bs., and the tractive effort
equals 31,625 Ibs. The engine with tender
scales nearly 120 tons in full working
trim, of which 59 tons are available for
adhesion.

As soon as a detailed report of the recent
te ts is available we shall print further
]particu]ars cf the performance of each
oco.

Tuition by Correspondence

Tuition by correspondence appears to be steadily
gaining ground in popular favour, especially among
those who wish to pass some particular examination
but can only study in spare time. The tutorial
Service College (188, Fulham Palace Road, Hammer-
smith, London, W.6) has been engaged for many
years in teaching by correspondence and by means of
its system instruction by expert tutors is brought to
each student in his own home.

The Meccano Jersey

The popularity of the Meccano Jersey, made specially
by the Jaeger Co. Ltd., increases steadily as the
excellent qualities of the jersey become better known.
Recently the jersey has been further improved by
giving the collar a wider turnover in front and by
tacking it down at the back, which will prevent the
curling at front or back that has occurred occasionally
in the past. The jersey is now obtainable from apy
Jaeger ageit in five colours.—Navy/Saxe, Mixed
Grey/White, French Grey/Mole, Camel shade/Brown,
Brown/Camel shade.

The Jaeger underwear for boys fully maintains its
excellent quality, and as it is made of pure wool it
is the best possible safeguard against chills after
strenuous exercise of any kind.

The Story of Metals—/(cont. from page 277

It is the heaviest of all the common
metals. It is very malleable, being easily
rolled into thin foil, but on the other hand
it cannot be drawn out inte fine wire in
the same way as copper.

Lead is -the most durable of all the
common metals. If it is exposed to the
action of the atmosphere a coating of
rust forms upon it just as rust forms upon
iron, but there the similarity between the
two metals ends. Whereas rust gradually
penetrates deeper and deeper into iron,
lead is protected by the first coating of
rust formed, and provided this coating is
not scraped away no further corrosion
occurs. So perfectly is the metal pro-
tected by this coating that lead pipes laid
down in Rome, Herculaneum, and Pompeii
some 1,800 years ago have lasted to the
present day. For the same reason the lead
roofs of many buildings erected hundreds
of years ago are still in a state of excellent
preservation.
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ARLY in the history of the land
E telegraph it was found that the
telegraph lines, especially those
suspended in the air on poles, were
capable of transmitting the dots and
dashes of the Morse code at a much
greater rate than it was possible
for anv operator to send them by
hand. It was also found that the
Morse inker at the receiving station
was capable of operating at a much
greater speed than that at which it
worked when the signals were hand
transmitted.

The maximum speed of a skilled
Morse operator is about 30 werds per
mitute. Duplex circuits (already
described in this series) will thus
take 60 words per minute per circuit
and quadruplex circuits 120 words.
This is still less than the line is capable
of taking, and consequently it was
not long before telegraph engineers
began to search for a method of
transmitting  Morse automatically.

Sir Charles Wheatstone

The Wheatstone automatic system
of telegraphy was invented by Sir
Charles Wheatstone, and it was the
crowning achievement of life
devoted to scientific research.

Wheatstone was born in February
1802 at Gloucester, his father being
a music seller in that city. Four
vears later the family removed to London and the boy received
his education at various local private schools. He does not
appear to have shown any outstanding ability, and his most
noticeable characteristic was an almost painful shyness and
sensitiveness that made it almost impossible for him to make
friends. At the age of 14 he was sent to his uncle, a musical
instrument maker in the Strand, to learn the trade, but he never
really settled down to this business and he spent more time in
reading than at work. On the death
ot his uncle in 1823 Wheatstone and
his brother took up the business, but
Charles practically retired after about
six years and devoted himself to experi-
mental research.

Perforal.
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Sir Charles Wheatstone
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shyness was a great drawback to him
in his scientific life as it prevented
him from becoming a successful
lecturer. As a matter of fact many
of his investigations were first publicly
described by Faraday in his dis-
courses at the Royal Institution.

Original Experimental Work

AUTOMATIC

Wheatstone's originality and ability
were fully recognised by 1824 and
in that year he was appointed Pro-

fessor of Experimental Philosophy
at King's College, London. He

became a Fellow of the Royal Society
in 1837, and in 1868, after the com-
pletion of the automatic telegraph,
he was knighted. The remainder of
his life was uneventful except for
the progress he made in scientific
research. In 1875 he was in Paris
working upon a receiving instrument
for submartine cables and while there
he caught a cold and died on 19th
October.

The experimental work carried
out by Wheatstone covered a very

wide field. In addition to his tele-
graphic inventions he devised a

cryptographic machine for printing
cipher messages which were utterly
unintelligible until translated by a
duplicate instrument. He also in-
vented various musical instruments,
the best known of which was the
concertina. It should be noted that the Wheatstone bridge,
which we described last month, was not invented by Wheatstone.
The actual inventor was a man named Christie, and Wheatstone
was only instrumental in giving the apparatus publicity.

The Wheatstone System

Sinee its invention in 1867 the Wheatstone automatic system
has undergone only small modification and it is still in ])r;{clical
use throughout the world for all types of telegraph work, A
system that has withstood so successfully all the competition
it has had to face from the great advances in
telegraph science during the past 38 years must
be extremely efficient and it is therefore inter
to study its operation. It can be

sting

worked at

- o & . . e : 0z %
Wheatstone's first work was chiefly v CF——] speeds ranging from 25 to 400 words per minute
concerned with sound.  Among the 1 8 and even at 600 words per minute for
various ingenious contrivances that he o X é’: e t... Teune short periods.. In practice it has been
invented was one known as the " Acous 4 J e _f.JO] found U'lal a speed of 23‘!.(" 300 words
cryptophone,” which consisted of a box ¥ c ] ML it per minute is quite sufficient for all

shaped something like an urnciynl lyre _uml = = r Lot :u-_r_:n;l] purposes.

suspended by means of a wire from a piano . [ Td wgarth I'he Wheatstone system possesses an
in the room above. When the piano was H 4 advantage over the Baudot and other

; : A o =T {7 |l /e o . at €
plived the vibrations were transmitted s similar systems in that no moving parts
sitemtly along the wire to the lyre and Fig. 1 at the two stations need to be in synchronisation
there became audible, theinstrument thus ﬁjﬁ with each other. As we explained in last month's

1Y

appearing to play of itself] Wheatstone’s

“M.M.," in the Baudot system the two distributing



arms, one at each
station, must both
revolve at exactly
the same speed.
This means that
the stations must
always send and
receive at the same
speed, whereas in
the Wheatstone
system the trans-
mitter works inde-
pendently of the
receiver, and the
speed of the
transmitter may
be regulated with-
out reference to
the receiver.
The Wheatstone
15 a double current
system, that is to
B say a current is
flowing  through
the line the whole
time but its direc-
tion is reversed to indicate a dot or a dash of the Morse code.
Thus a reversal of short duration represents a dot and a reversal
of long duration represents_a dash.

The Wheatstone Perforator

The Wheatstone apparatus
consists of three units. First
there is the perforator by means
of which holes are punched in a
strip of paper tape. Then
there is the transmitter which
controls the rev Is of current
in the line in accordance with
the perforations of the tape
and finally there is the receiver
which is a type of polarised
inker and which receives the
signals in the Morse code and
marks them on a paper tape
in the usual manner.

The hand perforator, shown
in IMig. 4, consists of three keys
operating three sets of punches.
When the left-hand key is
pressed two holes opposite to
one another are punched, repre-
senting a dot. When the
right-hand key is pressed two
diagonal holes are punched representing a dash. The manner
in  which the holes are punched for dots and dashes
respectively is shown in Fig. 3 which represents the Morse alphabet
as 1t appears in the perforated tape.
For example, the letter A consists
of a dot followed by a dash, and to
indicate this letter the operator
would first press the left-hand key
thus punching two holes in line, and
then the right-hand key punching
two diagonal holes. The letter B
would require one depression of the
right-hand key followed by three
consecutive depressions of the left-
hand key, and so on for each letter
of the alphabet.

In Fig. 3 it will be
noticed that there is a
third line of holes, between
the outside holes repre-
senting the dots and
dashes.,  The purpose of
this centré lipe of holes
is to guide the paper tape
steadily  and  regularly
through the transmitter,
the holes being used in
the manner of a rack.
There are 121 centre per-
forations for every 12
inches of tape. ‘

When one

Cotrtesy)

Fig. 2.

Caiertesy]

Fig. 3.

Courtesy)|

messayge is

Fig. 4.
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required to be sent
to several destina-
tions, such as
newspaper offices,
several thicknesses
of tape are
punched at once
by feeding the
requisite number
into the machine
one over the other,
In certain cases
the punches are
then operated by

compressed  air.
There are also
perforators  with
a lettered  key-

board operated in
a similar manner
to that of a type-
writer.

The Transmitter

[Messys. Siemens Bros, & Co. Lid,

Station Set

the Wheatstone transmitwer

are

The  essential
working parts of

shown in Fig. 1.

Two light rods A B, pivoted to the cranks C D, are maintained
pressing against the underside of the perforated tape by means

of two springs E FI.

Messrs. Siemens Bros. & Co. Lid.

Alphabet in Perforated Tape

The distance between the two rods A B

is the same as the distance
between two of the centre holes
in the paper tape. The rod A
is in a line with the lower row
cf holes (Fig. 3) and rod B is
in a line with the upper holes.
The other ends of the cranks
C D carry rods G H, on the
ends of which are collars,
] K. The rods G H are
supported in bearings (not
shown).

L. is a lever, pivoted at M,
urrying two pairs of contacts

N P. One pair, N, is electri-
cally connected to line and
the other pair, P, to earth.

The lever 1. with its contacts
15 associated with four contact
screws (), R, S and T, which
are connected to the battery
BB as shown by the dotted
lines. Thus it will be seen
that lever L is really a reversing

switch for the battery BB, and it is by movements of this lever

that the current reversals are put on the line.

The object of the

whole mechanism is to operate this lever in the correct manner in
accordance with the perforations in the tape.

How the Perforations Control the Current

The tape is propelled forward by mechanism not shown in the
diagram, and when a hole passes over the rod B, this rod rises

through it.
its collar |, to the right.
its position.

contacts until

This raises the crank I} and moves the rod G,

Messrs, Stemens Bros, & Co. Lid,
Wheatstone Hand Perforator

with

This collar | hits the lever L. and reverses
Thus the negative terminal of the battery BB is put
to line through the contacts R N, while the positive terminal
goes to carth through § P.
maintains the lever L., firmly against either pair of
shed away.

To remove the lever B from the hole in the tape the
arrangement U is employed.

A spring (not shown)

U is a beam pivoted at
V and carrying the two
rods W X. This beam
is rocked very quickly
the whole time the machine
is in action. When rod A
enters a hole in the tape
and thus allows the crank
C to rise, it is almost
immediately removed by
the rod W striking C and
pressing it downward. The
same applies to rod B.
Suppose the tape is
moved from right to leit
(Conlinued on page 300)
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Major Zanni and his Fokker Aeroplane

UR illustration shows Major Zanni of the Argentine

Air Force, who is endeavouring to fly around

the world on Fokker aeroplanes, fitted with 450 h.p.
Napier “ Lion"" engines. )

Major Zanni commenced his flight at Amsterdam
on 26th July of last year. He reached Hanoi (7,500
miles) in 17 flying days and Tokio (10,000 miles) in 22
flying days, after many adventures.

Owing to his late start from Amsterdam heavy rains
had set in by the time he had reached Hanoi and the
aerodrome there was in an appalling condition. The
result was that in landing the carriage sank into the soft
mud causing the machine to fall forward on to its nose,
breaking the propeller and damaging the machine insucha
manner that it was impossible to get it repaired. Another
machine therefore had to be sent to him from Tokio.

At Tokio he has been delayed by the advent of winter
and adverse weather conditions, but a recent cablegram
announced that he hoped to recommence his flight on
9th May last. He will proceed via Paramushir,
Petropavlovsk, the Aleutian Islands, and Alaska to
Vancouver, from thence to Chicago, New York, Halifax,
St. Johns, Ireland, London and Amsterdam, making
the journey across the Atlantic in one direct flight.

Major Zanni will use a Fokker seaplane in this part
of his flight, and again a Napier ““ Lion " engine will
be fitted. This engine, it is interesting to note, is very
popular with the Royal Air Force and has been used
with success by Imperial Airways Ltd.

Messrs. D. Napier & Son, L.

Major Zanni has sent some interesting particulars
about the behaviour of his engine during his flight from
Amsterdam in a letter written from Tokio. He
writes :—

“ My first engine, the one that brought me along
from Amsterdam to Hanoi, was really a fine specimen
of trustworthiness and reliability., When I had to
part with it—simply because my other machine sent
to me from Japan had already a Napier engine mounted
—it felt like parting with one’s best friend. My mechanic
was delighted with it, and was very sorry that it could
not accompany us on to Japan, as he was sure it would
have lasted all the way, and more if necessary.

** After the accident at Hanoi, with the aid of personnel
of the French Aviation Corps stationed there, we dis-
mounted the engine and found that it was still in perfect
condition and. without any apparent change from the
day it was delivered, despite having flown for 105 hours
through sand-storms, the most appalling rain imaginable
(which came down just like a curtain), and most of the
time through a heat that was too awful for words.
These were unfortunately the conditions in. which .1
had to fly.

““The French aviators at Hanoi found it difficult
to believe that my engine had flown 105 hours. If 1
had not started too late, owing to the illness of my
navigator who eventually had to stay behind, I think
the accident at Hanoi would not have happened, as the
conditions would have been good instead of finding



"

THE MECCANO MAGAZINE

291

myself flying over lakes, caused by tor-
rential rains.

Held-up by Winter Conditions

" Some days ago the Japanese Imperial
Aeronautical Association asked me to
give a lecture relating my experiences
during the flight, the organisation of it,
and any interesting features
of same as they intend to
make a Round-the-World
flight also.

“ During the flight we
had very little time to give
to the engine, as it was a
case of arriving at a place
in. the afternoon, and off
next day early, and then
very seldom had we any
hangar accommodation to
protect the machine.

" Unfortunately I got to
Japan so late in the year
that T could not get ships to
lay the provisions and fuel
along the course. The
owners would not venture
their steamers beyond a
certainlatitude in the winter,
because  they were con-
vinced that most of the
ports and places that I had
to touch were frozen. 1
endeavoured by all means
to get the ships but had,
eventually, to give it up
and resign myself to inter-
rupt the flight until next
spring.”

In addition to his me-
chanic Beltrame, who has
been with him since he left
Amsterdam, Major Zanni
will carry with him for his
journey across the Pacific
Lieut. E. Velo, as navigator.
He hopes to be able to
finish the flight with the
same Napier engines as he
used in the first part of his
epoch-making flight.

We feel sure that all our readers will
join us in wishing Major Zanni ' Good
Luck !” on the resumption of his flight
and we hope soon to be able to announce
that ‘he has not only safely reached Van-
couver, but crossed the Atlantic and
that he is once more in Europe.

H.R.H. The Prince of Wal

NEXT MONTH :(—
THE PARNALL “PIXIE"

£50,000 Going Begging!

The Air Ministry offered a series of
prizes in May 1923 amounting to £30,000
for a helicopter, or flying machine that is
capable of ascending and descending
without running along the ground, as is
necessary with all present forms of aero-
planes. The conditions governing the
competition were so strict that, although
several machines have been built with a
view to competing, none has actually
been brought fo test, and the £50,000 has
therefore not been awarded. Competing
machines were required to hover for
half-an-hour at a height of 2,000 ft. in
a wind blowing 20 miles an hour, to
complete a 20-mile closed circuit at a
speed of 60 miles an hour, and to alight,
with the engine shut off at 500 ft., within

100 ft. of a mark on the ground. The
entries for the contest closed at the end of
April last year, and the 15 entrants were
allowed twelve months in which to com-
plete their tests. This period expired
last month, but none of the entrants has
even sobmitted a machine, much less,
demonstrated its capabilities.

i

at Southampton

A Cinema in the Air

Recently a passenger aeroplane left
Croydon Aerodrome and while it flew over
Kent and Surrey, a cinema film was shown
to the passengers for nearly an hour.

The machine used for the flight was a
twin-engined Handley-Page. The screen
was situated on the bulkhead that divided
the passenger cabin from the pilot's
cockpit, with the operator's cabin in the
baggage compartment at the rear. * Cold "
light, and a specially non-inflammable
film, were used to ensure safety from fire.

The film was exceedingly good, and
apart from three short breaks, caused by
the machine dropping into air pockets,
the showing was quite uniform.

The experience was, of course, a great
novelty, but it is doubtful whether cinema
entertainments will ever become popular
with the flying public. For one thing,
they necessitate darkening the cabin
windows, and anyone who has flown
knows that one of the greatest attractions
of flying is to study the scenery over which
the machine is passing.

* * * *

Wireless from Aeroplanes

Many boys cannot understand how it is
possible to communicate by Radio from
an aeroplane without connecting the
apparatus to earth. The aerial proper
is formed by a wire that hangs from the

|

es visiting the Supermarine Aviation Works

aeroplane, and forms an “ open ™ aerial.
With such an aerial an ** earth " is required
only to serve as a capacity that will
balance the aerial circuit. This is obtained
by using the fuselage of the aeroplane,
which is, of course, insulated from the

trailing aerial. This arrangement acts
as a condenser between the * plates™
of which the oscillations
take place. The system

is  thus similar to the
" counterpoise '’ aerial some-

times used in land stations.
*

A Secret Aeroplane

An aeroplane intended to
ascend to greater heights
and to attain higher speeds
than have hitherto been
possible, is now being con-
structed in  France.

Not only are the engine
and the propeller designed
to function efficiently when
the machine is moving in
thin air at immense heights,
but pilot, navigator, and
engineer will have a special
cabin, to which oxygen
will be fed automatically.

The machine’s first long-
distance test will be an
attempt to fly, non-stop,
the distance of about 3,300
miles from Paris to New
York.

* * * *

Money from the
Air!

Those of our readers who
remember reading of the
special interview we had
with Mr. GG. Constantinesco,
the inventor of the Torque
Converter that bears his
name, will be interested
to hear that the famous
inventor has recently been
awarded £85,000. This sum has been paid to
him and his collaborator, Mr. W, Haddon, by
the Royal Commission of Awards to
Inventors for their special timing apparatus
for machine-guns. - The invention enabled
machine-guns to fire between the propeller-
blades of an aeroplane at the rate of 2,000
rounds a minute. Over 40,000 of these
synchronising gears were made for the
British Air Force, and about 10,000 for
the American Service, the U.S. Govern-
ment contributing £15,000 of the award.

Other aerial inventions for which awards
have recently been made include £50,000
for the Bristol Fighter acroplane ; £40,000
for the Sopwith machine; £40,000 for
the Avro; £159,000 for the Gnome and
Le Rhone engines, in addition to £200,000
already been received ; £15,000 to the
inventors of dual control for aeroplanes;
£35,000 for the De Havilland aeroplane ;
and £6,500 to the inventors of the Parnall-
Panther aeroplane. )

Claims paid by the U.S.A. included
£9,000 for the 0" type Handley Page
biplane ; £65,000 for the D.H. machine ;
£2,500 to Lieut.-Colonel J. T. C. Moore-
Brabazon for his aerial cameras ; £400 to
the inventor of aircraft cameras; and
£1,500 to Mrs. Minnie Porte for inven-
fions in connection with flying boats.

These awards are for inventions that
proved of value to the British and United
States Governments during the war. Fur-
ther awards are yet to be made.

——— -
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The Russian Navy

The Russian Navy in the Baltic now
consists of two dreadnoughts, one armoured
cruiser, one light cruiser, eight destroyers,
four submarines and four mine-layers.
These ships are all seaworthy and other
vessels, including two battleships and
three light cruisers are being made ready
for commission.

* @ * #*

New Dredger for Aberdeen

Tenders have been invited for a new
suction hopper dredger for work in Aber-
deen Harbour. A dredger costs anything
up to £100,000 and it is interesting to
note that a German firm have offered an
excellent dredger for less than half this
price, Representatives of the Aberdeen
Harbour Board have visited Germany and
have seen the dredger working on its speed
trials in the River Elbe. The question of
purchasing the German dredger has now
to be discussed by the Board.

kS * * *

Dry Dock for Durban

A large dry dock has recently been con-
structed at Durban, South Africa. 1t is
1,150 ft. in length, the width at the
entrance is 110 ft., and the depth at high
water 41 ft. The dock is divided into
two lengths of 660 ft. and 440 {t. re-
spectively, so that the dock may be used
for one large vessel or two smaller vessels,
which may be docked simultancously.
The dock is equipped with six 15-ton
electric capstans along the dock walls for
drawing vessels into the doclk.

To construct the dock it was necessary
to excavate 530,000 cubic yards of earth
and 80,000 cubic yards of rock. The
excavated material was used in reclaiming
100 acres of ground.

* *x * *®
New High Speed Cruisers

A new scout cruiser, the " Marblehead,”
has recently been launched for the United
States Navy. She belongs to the Omaha
class, which consists of ten vessels of
uniform design. They are 555} ft. in
length, 55 ft. in breadth and have a dis-
placement of 7,500 tons. The engines
develop 90,000 shaft h.p. giving a speed
of 33.7 knots.

On her trial run over a measured mile,
the " Marbichead "' developed just over

35 knots or 95,950 shaft horse power. .

The average speed during a four-hour
full-power trial was 34.24 knots. The
" Marblehead " is the fastest cruiser at
present afloat under any flag with the
possible exception of her sister ship the
“ Detroil."
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All-Metal Flying-hoat

A new type of all-metal flving-boat is
announced from Copenhagen. In this
boat duralumin is used throughout, no
fabric being employed. The span of the
wings is 96 ft. 9in. and the length of the
boat 54 ft. Its weight, fully laden is
8,140 1bs. and it is designed for a speed
of 124 m.p.h. We hope to give further
particulars of this flying boat in a future
1ssue.

* * & #*®

Repairs to a Dry Dock

The dry dock of the Navy Yard at
Philadelphia recently developed extensive
leakages, which have now been repaired.
The dock is one of the largest of its kind,
being 1,025 ft. in length and 142 ft. in
width. It has never been actually water-
tight, and four years ago the leakages
became so considerable that action had
to be taken. Wooden wedges were driven
into the cracks but as soon as one leak
was stopped the water broke through in
another place. Grouting with liquid
cement was resorted to and this was quite
satisfactory. Three grouting machines
were mounted on a heavy timber platform
which could easily be moved by the cranés
with which the dry-dock is equipped.

* # e *®

Large Destroyers for Japanese Navy

It is reported that several very large
destroyers are about to be built in Japan
for the Japanese Navy. They will
probably mount four or five 4,5 guns and
have a speed of 35 knots, and their dis-
placement of 3,000 tons will make them
larger than any similar class of boats in
existence.

As in the case of submarines, the dimen-
sions of destroyers have steadily increased
during the past ten wvears until some
modern destroyers closely approach light
cruisers in their displacement and arma-
ment. I'or instance, destroyers of 2,300
tons were built by the Germans during
the war and those in the ' Jaguar " class
of the French Navy are of 2,339 tons
displacement. The largest destroyers. in
the British Navy are the seven boats of
the “* Admiralty "’ Class, the displacement
of which is 1,800 tons.

The new Japanese destroyers are con-
siderably larger than any existing vessels
of their type—they are, indeed, of only
500 tons less displacement than the famous
light cruisers of the “* Arethusa ' class.
Japan's famous cruiser * Yubari,” com-
pleted in August 1923, is of 1,300 tons
displacement, steams at 33 knots, mounts
six 5.5 guns, one 12 pounder anti-aircraft
gun and four torpedo tubes.

New Niagara Bridge

The new bridge built by the American
Bridge Company for the Michigan Central
Railway at Niagara Talls was opened on
16th Febroary last., The bridge, which
is a combination of the steel arch and
cantilever types, was commenced as a
cantilever bridge until the lower chord
was connected at the centre, when it
was made into a two-hinged arch. The
arch measures 640 ft. in length, and the
total weight of the structure is 6,130 tons.
There are two railway tracks, and two
footways, and the total cost was $2,225,000
—over £550,000. The bridge is so con-
structed as to allow trains carrying the
heaviest loads to cross without diminishing
speed.

# * * *
World’s Water Power

The TUnited States Geological Survey
has recently issued a review in which
they estimate the possible water power of
the world at 453,000,000 h.p. As {far as
they can ascertain the development of
water power has increased by some 269
in three years, bringing the actual total
water power developed to about 29,000,000
h.p. at the end of 1923. Although the
development of water power is now being
given increasing attention in the United
States, they are still behind Europe,
which has increased its water power by a
much larger percentage during the same
period.

* * *® *

Preventing Metal Corrosion

Approximately 300 million dollars’ worth
of metal structures fall every year in the
United States owing to corrosion, and
with a view to preventing this a Corrosion
Institute is to be formed. It is estimated
that Great Britain could not produce
enough metal to replace the world's struc-
tures that are wrecked every year by
COrrosion.

* L *

New High Power Wireless Station

Wireless enthusiasts, and paiticulaily
owners of crystal sets, will regret to
learn that in all probability the B.B.C.s
new high power station at present being
erected at Daventry, Northamptonshire,
will not be completed before August.
The original intention was to open the
station this month, but the work has proved
greater than was at first anticipated and
the opening has had to be postponed.
The new station will use the same power
and work on the same wave-length (1,600
metres) as Chelmsford, which was only
built as an experimental station and will
be closed as soon as Daventry is com-
pleted.
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America’s Latest Submarine

TFurther to our recent paragraph regard-
ing large submarines we now learn that
the latest United States submarine is
twice as large as the biggest undersea
vessel ever before built in America. It is
the submarine cruiser V-1, launched at
the Portsmouth Navy Yard last summer,
commissioned a few weeks ago, and now
is in service with the U.S. Navy.

The V-1 is 341ft. in length, 27 f{t.
maximum breadth, and of 2,164 tons
displacement. She is propelled by four
Diesel engines developing 6,500° h.p.
and has a surface speed of 21 knots and a
submerged speed of nine knots. Her
armament consists of six 21-inch and one

five-inch torpedo tubes, a 31 calibre rifle, |

and two machine-guns.
V-1 is the first of three submarine
cruisers, and is designed primarily to

accompany the fleet at sea in any weather |

and to maintain any speed of which the
fleet itself is capable.
* & * #
Cathode-Ray Oscillograph

The Liverpool University has acquired
a cathode-ray oscillograph, one of four
in use in this country. With the instru-
ments at the University it is now possible
to measure such small amounts of power
as a ten-billionth of a horse-power !

* * * *
Hydro-Electric Works in Italy

The continued development of hydro-
electric works in Italy is shown by a report
from Rome. This states that no fewer
than 67 new works of a total of 300,000
h.p. have been brought into operation in
the past two years, and that in the same
period a beginning was made with 51
more works with 27 reservoirs, which
are to yield 364,000 h.p. Further hydro-
electric works are projected, particularly
in the province of Trient and in four years
Italy will have hydro-electric works of at
least 3,000,000 h.p., or twice the power
available in 1914,

* x * *

A New Motor Ship

An interesting single-screw motor ship,
the Raby Castle, has recently been built
by the Caledon Shipbuilding and Engineer-
ing Co., Dundee. The vessel is of about
4,900 tons gross, with an overall length of
412 ft. 91in., a breadth of 52 ft. 3in. and
a depth of 37ft. She is engined with
an eight-cylinder North Eastern Werkspoor
motor, the largest of its type yet installed
in a single-screw ship.

The main motor is designed for a normal
output of 2,200 brake horse-power, at.a
speed of 92 revolutions per minute. The
eight eylinders each have a bore of 283 in.
and a stroke of 4 ft. 3§ in. All auxiliaries
are electrically driven, with the exception
of a small steam boiler to be used only for
emergency starting. The ship has under-
gone successful trials and has taken up her
work, which lies between New York and
the Far East.

* * # *
N.S.W. Hydro-Electric Station
The Premier of New South Wales

recently opened at Nymboida, 27 miles
from Grafton, N.S.W., another Hvdro-
electric stdtion, with a capacity of 2,000
horse power, It will supply the needs of”
Grafton, South Grafton, and Ulmarra,
whilst connection is also being made with
the municipality of Maclean, some 56 miles
away so that power will be available to
farmers along the river,
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Remarkable Towers

Phato] L¥. Cordingley

We illustrate two remarkable structures
both of which are engineering achievements
of considerable ment, although differing
widely in almost every particular.

The photograph above shows the Black-
pool Tower, which, graceful and elegant,
rises to a height of 500 ft. Built of steel
girders, it was constructed entirely for
pleasure,

Below we illustrate one of the ** Mystery
Towers ™ of the war, broad and massive

and as different in appearance from the
Blackpoel Tower asit is possible to imagine,

These towers were constructed for—
nobody knows what, hence their name !
Some say they were to be used for generat-
ing devastating death rays to protect our
coasts against submarines. Others assure
us that they were to carry more powerful
searchlights than have been imagined,
and with big guns working in unison,
would ""win the war” for the Allies.
Whatever was to be their use, they were
not completed when the Armistice was
signed. The one in our illustration (at
Shoreham, by the way) was thrown open
for inspection by the public, who are to
be seen on one of the galleries, the proceeds
being given to local hespitals, hence the
Red Cross flag on the tower.

Can any of our readers tell us for what
the ** Mystery Towers " were really built ?

e
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Joint Power Plant

Two 33,000-volt cables are to link up
the Corporation power plants of Halifax
and Huddersfield, so that when the load
is light one station can be shut down
altogether.

. the money

Canadian Hydro-Electric Development
The latest report issued by the Dominion
brings the figures of hydro-electric develop-

- ment in Canada up to st June 1924, At
- that date the total water power in actual

use was 3,569,275 h.p. and of this 2,696,997
was being developed. by central
stations, 303,039 h.p. by pulp and paper
mills, and 369,239 h.p, by other industries.

The total installed generator capacity
in the Dominion was 2 046,104 kVA at
Ist June 1924,

The latest figures of the water power
available show 18,255,316 h.p. at ordinary

minimum flow, or 32,075,998 h.p. at
ordinary six months’ flow.
® * * *

Marine Oil Engine for R.M.S.P. Liners
Messrs. Harland & Wolff Ltd., have
recently had under test an eight-cylinder
four-cycle Burmeister & Wain type double-
acting marine oil engine, the largest built
in Great Britain. The engine is designed
for an output of 10,000 b.h.p. at 110-120
r.pm. Two of these engines will be
installed in a new liner of 22,000 tons,
at present being built for the Royval Mail
Steam Packet Company.
* #* *

Completed at Last

H.M.S. " Effingham,” the new cruiser
that is to take over the duties of flag ship
and replace the * Chatham ™ at the
East Indies Station, has now carried out
her sea ftrials, Built at Portsmouth
Dockyard, she was laid down on 2nd
April 1917, but was not launched until
June 1921, construction having been
held up until the Navy Estimate provided
required to complete her,
Her displacement is over 9,750 tons,
length overall 605 ft., breadth 65 1t., and
mean draught 17}ft. The turbine
machinery develops 65,000 shaft horse
power, and the ship is designed for a
speed of about 30} knots.

Owing to the long time the cruiser has
been under construction she was once
referred to in the House of Commens as
H.M.S. “ Methuselah 1™ )

® * * *
Motor Ship Era

The most interesting and noteworthy
feature of the annual report of Messrs.
Harland & Wolff Ltd., the famous ship-
builders and engineers, is a prediction
regarding the future of the motor-ship.
Speaking of these vessels the report says -—
' Although their first cost is at present
retarding somewhat their more general
adoption, it seems probable that within
a comparatively few years (unless some
way should be found of greatly increasing
the efficiency of steamships) the motor
ship will supersede the steamship in much
the same way as in the course of last
century the steamship superseded the
sailing ship.”

It 1s interesting to note that Messrs.
Harland & Wolff at present have 21 vessels
under construction. Of these vessels 13
are moter-ships, three of which are mail
and passenger liners of over 20,000 tons
gross register each.

* ® * *
Fire in Coal Mine

A cutting 1,600 ft. in length, from 45 [t.
to 65 ft. in depth, and 70 ft. in width has
been made in Pennsylvania for the purpose
of stopping a coal mine fire. The cutting,
which took a vear to make, was made in
the overburden between the fire -and the
unburnt coal, and the remainder of a
9 ft. seam of coal was saved as a result
of this cut. '
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ROVIDED the necessary few minutes
each day are devoted to the keeping
of a fresh water aquarium, no

hobby affords so much interest with so
little trouble. Unfortunately there is a
general impression that, given a tank or
a bell glass and a few fishes, a satisfactory
aquarium is an accomplished fact. Alas
for the poor fishes | Under such conditions
they are condemned to a lingering death.
If a student of pond and river creatures
were to raise a protest against “ cruelty
to fishes " most people would certainly
think he had “a bee in his bonnet.”
Nevertheless it is a fact that much cruelty
is unwittingly inflicted on
these delicate creatures.

Cruelty to Fishes

We frequently see live
fishes offered for sale in our
shops. They are generally
accommodated in an in-
verted bell glass which is
placed in as prominent a
position as possible in the
shop window. The result is
that in summer the sun's
rays beat down upon the
fishes during a considerable
part of the day and the
unfortunate creatures, hav-
ing no shelter from the
glare, get no seclusion or
rest. We shall probably
notice also that small pieces
of biscuit and other food lie
at the bottom of the tank.
polluting the water, and as
a general rule there is an
entire absence of plant life
without which the fishes
cannot thrive.

In this tank of exhausted
water the fishes swim round
and round with painful
weariness, their mouths
skimming the under surface
of the water. Day by day
they linger through their
miserable lives until a pur-
chaser buys them when we -
can only hope that a better Pheto]
fate awaits them, which
assuredly will be the case

by
W. COLES-FINCH

(Resident Engineer, Chatham ctc. Water Co.)

I. GENERAL HINTS

if they fall into the hands of one who
knows how to tend and care for his new
pets. Even with the best care, however,
it is pessible that many of the fishes will
not survive long on account of the injuries
already inflicted upon them by the neglect
to which they have been exposed.

The reader will probably ask what is
meant by “ exhausted " water, why the

fishes need protection from the direct
rays of the sun, and why they skim the
surface of the water. The answers to
these questions are interesting and of great
importance if the correct method of main-
taining an aquarium is to be understood.

Canadian Water-weed
Notice the beads of oxygen on the leaves of the plant

How Fishes Breathe

Everybody who has watched fishes
swimming about in an aquarium has
noticed that they ceaselessly open and
close their mouths. It is quite natural
to think that in doing this the fishes are
drinking water, but as a matter of fact
they are breathing. The water is received
by the mouth of the fish, driven to the
gills by an action similar to that of swallow-
ing, and expelled through the gill openings.
During this process the delicate membrane
of the gills takes up from the water the
oxygen necessary to the life of the fish.
It is important to under-
stand that the oxygen con-
sumed by fishes is not the
oxygen that forms one of
the chemical constituents of
water, but is contained in
the air that is dissolved
in the water.

Having made use of the
oxygen breathed in, fishes
exhale or breathe out carbon
di-oxide (carbonic acid gas)
just as we ourselves do.
This carbon di-oxide is the
main food of growing plants
which, by the aid of sun-

light, break it up and
utilise the carbon, along
with water and a small

quantity of mineral con-
stituents, to build up their
structure, afterwards giving
out the oxygen that remains.
Thus fishes breathe in oxy-
gen and breathe out carbon
di-oxide, while the aquatic
plants absorb the carbon
di-oxide and return oxygen
to the water. In other
words the fishes and plants
in an aquarium supply
one another’s needs and in
order that Ilife in the
aquarium may proceed on
sound lines a balance must
be effected between the
plant and the animal life.

[W. Coles-Finch  ** Exhausted '' Water

This Dbrings us to the
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question of **exhausted ” water, that is
water exhausted of the life-giving oxygen.
This exhaustion is caused by having too
many or too large fishes in the aquarium,
with the result that they use up the oxygen
faster than it can be replaced by the
water plants and faster than the water
surface in contact with the air can replace
the supply. When this condilion arises
the fishes are driven to the surface of the
water for air, and the fact that the little
creatures are doing this is an infallible
sign that the water is incapable of support-
ing its inhabitants and that they are
suffering.

In such a tank the conditions are very
similar to those that would exist if we
were forced to breathe the same air over
and over again. The terrible consequences
of such a state of affairs may be realised
by recalling the awful tragedy of * The
Black Hole of Calcutta.” In 1756 Suraj-
ud-Daula, the Nawab of Bengal, captured
Calcutta and at the point of the sword
drove 146 Europeans into the guardroom,
a chamber barely 20 ft. square and having
only two small windows. The result of
crowding so many people into such a
small room was that the air quickly
became exhausted of its oxygen and
unfit to support life, and next morning
when the room was opened only 23 of
the prisoners were found alive !

Renewing the Supply of Oxygen

When the fishes in an aquarium show
by coming to the surface of the water
that there is a shortage of oxygen, prompt
steps must be taken to remedy the evil,
First the number of the occupants of the
aquarium must be reduced. Then a
portion of the water shoild be drawn off
and replaced by fresh water or the water
should be aerated by injecting air, as will
be described in a later article. The tank
should then be watched carefully for some
time to make certain that good conditions
have been restored before the fishes that
have been removed are replaced.

Fishes that have been negligently treated
should not on any account be bought for
an aquarium. The unnatural breathing
of atmospheric air instead of air dissolved
in the water is liable to set up inflammation
in the delicate gills of the fishes and the
little creatures will not recover from this
malady. Fishes should be bought only
from those who understand and care for
them and who may be relied upon to
supply only healthy specimens.

Shade for the Fishes

Fishes cannot thrive if they are always
exposed to the glare of sunlight. They
need shade and seclusion, which, in their
natural surroundings, is provided by
various plants overhanging the pond or
stream in which they live. Further, out
in the open the sun's rays strike downward
only, whereas in a glass bowl the illumina-
tion comes from all points and this is
very trying to the fish. It is necessary
therefore to provide some means of shading
the aquarium from too much sunlight.

Another source of trouble in an aquarium
arises _from leaving unconsumed food
in the tank,where it turns sour and quickly
poisons the water.

Starting an Aquarium

When you have finally decided to start
an aquarium the first thing to do is to
obtain a tank or bell glass. Do not be
persuaded to purchase one of the fashion-
able fish globes, for everything placed in
these globes is distorted in appearance,

so that the inhabitants are never seen as
they really are. If your tank has putty
or paint likely to come in contact with
the water it should be given a coating of
shellec and spirits of wine, obtainable
from a chemist. This coating is im-
pervious to water and will securely seal
up any impurty.

Next procure from the nearest builder’s
yard a small quantity of pea-gravel or
coarse .sand, scald it, wash it, and rinse
it with clean water and then place it in
the aquarium. If the tank is small a
rockery is not advisable because it dis-
places too much of the more necessary
water. If desired, however, a few pieces
of rough vitrified brick may be cemented
together and used for this purpose.

The next step is to visit a local stream
or pond and collect some suitable water
plants, which should be washed clear of
mud. TIf wyour selection includes the
Canadian Water-weed, starwort, mare's
tail, or other trailing varieties, gather the
plant up into small bunches, attach each
to a piece of broken flower-pot and bury
this in the sand to act as an anchor for
the plant.

Filling the Tank

Stand the tank near or in front of a
window where, without inconvenience to
the household, it can receive light and
yet at times be shaded by a Dblind or
otherwise until the plants have grown
sufficiently to afford the necessary shade
and seclusion. )

The tank should then be filled with clear
spring, stream or rain water, or failing
these, water from the domestic tap.
The water should be poured very gently
into the tank so as not to disturb the
sandy bottom or the plants. However
carefully this is done, however, the water
will no doubt be cloudy at first, but it
will soon clear. By means of a thin
rod or pencil the plants should be assisted
to spread themselves gracefully and
naturally in the water. 7This is the first
step in the stocking of an aquarium.

Need for Patience

The time is not yet ripe for the purchase
of the fishes, and it is mnecessary to be
patient for a while if success is to be assured.
The plants must be carefully watched and
their progress noted. When, by indica-
tions of natural growth and form, they
show signs of thriving, or when streams
of silvery beads of oxygen rise from their
leaves to the surface of the water, we may
be sure that all is well. Another visit
may now be made to the pond or stream
for the purpose of collecting a number of
water snails which should be placed in
the tank. These snails will act as the
scavengers in our aquarium, their occupa-
tion being to eat the confervoid growth
that forms on the glass of the tank, as
well as decaying portions of the water
plants,

Introducing the Fishes

The object of first establishing plant
life is to ensure that when the fish are
placed in the tank they will be in a healthy

NATURE STUDY

Obtain  your supplies of Dooks, Collecting
Apparatus and Specimens from

WATKINS & DONCASTER, Dept. M.,
36, Strand, London, W.C.2. (P.0. Box 126).

'Phone: Gerrard 9451, Full Catalogue Post Free.

environment. Just as the trees and
plants of our land live and thrive on
carbon di-oxide and give back to the
atmosphere the life-giving oxygen, so in
our miniature water world the plants
prepare the water for its occupants.

In our next article we shall give instruc-
tions how to make a glass tank and later
articles will deal with suggestions in
tegard to the best and hardiest fishes with
which to stock the aquarium, together
with methods of aeration, feeding, and
other necessary matters to help the lover
ol aquatic creatures to attain success in
the management of his aquarium.

Matched Headphones

As everyone knows headphones are the most im-
portant part of a4 Receiving Set, and because of the
extremely minute currents with swhich they are
expected to operate, they must be of greal sensitivity,
Toolittle attentionis paid to getting both receivers of
a double headphone exactly matched in tone. Thisis
a very important point for with unmatched receivers
a signal sounds differently in one of the receivers
than in the other. In the case of faint signals it
would really be better if one of the receivers did not
operate, as Lhe user unconsciously concentrates his
attention on the receiver giving the louder signal,
and thus loses the value of the second 'phone.

To thase readers who. wish 1o get the very best out
of their sets, the ** Matched Tone " Headphones (made
by Messts. Brandes Limited, 296, Regent Strect,
London, W.1), should particularly appeal. The
'phones are matched with an ingenious apparatus
that secures the same tone in strength and sensitivity
1o within five degrees.  Signals ineach therefore sound
exactly alike, and in this way even the faintest signals
are clearly heard and free from ‘ mush.' Brandes®
Matched Tone Headphones are so well made that
they are not casily thrown out of adjustment, and
there are no moving parts to wear out.

We recommend all our Radio readers to send to
the makers for a booklet giving full particulars of
these 'Phones. On request the firm will also send
particulars of their Table Talker, an instrument which,
both in quality and price, should appeal to owners
of valve sets.

Competition Results

{See page 307)

Sharp Eyes

The drawing of the motor-car, horse and trap, and
steam-roller in their somewhat bizarre surroundings
broughtin a vast shoal of lists of mistakes. Incommon
with many competitors in the Home Section of this
contest, a large number of entrants pointed out the
absence of fittings on the vehicles that could not
possibly have been visible to anyone on the side-walk
where our erratic artist installed himself. Other
competitors could have saved us trouble by checking
their own lists and deleting items entered more than
once.  Another difficulty in judging was caused by
the use of foreign or colonial terms for items on the
drawings, particularly in regard to the motor car.

Long and patient serutiny and correction have
resulted in the final award of the three prizes offered
as follows :—First Prize (Hornby No. 2 Goods Set),
Harold Turner (Hastings, New Zealand). Second Prize
(Hornby No. 1 Goads Set), Bertie Graveur (Sydnev,
New South Wales). Third Prize (Meccano No. |
Radio Receiver or Double Headphones), R. V. Shutte
(New Brighton, Christchurch, New Zealand).

‘ Bargain Hunt "’

It was interesting to find the Overseas entrants for
this contest arriving at a different verdict from that
of our home readers. To decide from the voting the
first in order of popularity of our advertisers was
not difficult, but two firms tied for second place and
very little behind them came the third. Votes were
carefully counted with the following results :—
(1) Nelson T. Hillier (Horsmorden): (2) Messrs.
Witherick (Coventry) and Messrs, Watkins (Barnet)
a tie; {3) Messrs. Lisburn & Townsend (Liverpool).
One competitor, Jack Weatherway, Brantford, Ontario,
sent in a correct entry and to him is awarded the
first prize of stamps to the value of £1/1/- to be
chosen from the list of any firm advertising in the
* Meccano Magazine.” Prizes of a free advertisement
in the ** Meccano Magazine " to advertise their own
wants or sales are awarded to C. W. Watkins (Sydnev,
N.S.W.); Arthur Wilson (Hamilton, Ont.} and H. V.
Reynolds (Georgetown, British Guiana).

The two consolation prizes awarded by Nelson T.
Hillier for the two best runnerscup under and over
12 years of age have been won by V. Sammie (Tri-
chinopoli, S. India), collection of 1,000 different
stamps, and Stan. Hutchinson (Ebendale, New
Zealand), Standard Catalogue of postage stamps
(1925 edition).
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AST month I gave some hints about
touring, and 1 see [rom my mail
bag that already several readers

have completed enjoyable tours and they
write to say they intend planning many
more tours during the summer holidays.
Good Tuck to them and to all who take to
the Open Road ! There is no more enjoy-
able holiday than one spent awheel, among
the hills or on the moors, where the pure
bracing air gives new life and makes us
feel that it is good to be alive.

Don’t Ask the Way !
All Meccano

Scale, Surface and Signs

In map-reading there are three main
things to study—the scale on which the
map is drawn, the means employed to
indicate the nature of the surface of the
country mapped, and the conventional
signs used in the map.

The scale on which the map is drawn
will probably be given in one of three
ways. It may be shown by a statement
in the margin, such as *' 1 inch equals 4
miles,” or ' 2 miles to the inch.” Such
a statement as the former means, of

Contours are lines drawn on a map at
different points showing the height above
sea level at the particular point marked.
Look at a good map and you will see that
there are numerous lines drawn over it
in the form of irregular circles or ovals.
Each line has a number at its side, which
number indicates in feet the height above
sea level of the ground enclosed by that
line. In some maps the different heights
are shown by means of different colours
or. shadings—green for the lower areas,
light brown for higher regions and dark
brown for the highest points,

On most maps
contour lines are

boys—cyclists and

non-cyclists alike

mrarked off at in-

—should be able

tervals of from

to read a map.

— about 25 to 50 ft.
T according to the

Maps are as fas-
cinating as good
books, and to
those who Thold
the key to their
secrets they yield
endless informa-
tion. To every

nature  of the
country they
represent and the
scale on which the
map is  drawn.
Sometimes, if the
country is very

400
500
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cyelist on tour a
good map is essen-
tial, and assuming
that you have
arranged the main
lines of the tour
the mext thing is
to buy a good map of the district. DBut
it is no use buying a map unless you
can read it—youn will be like an uneducated
savage with a good book !

Although there is nowadays such a
large number of road users—bhoth motorists
and cyclists—it is surprising how very few
know how to read a road map correctly.
No doubt this is largely due to the excellent
svstem of sign-posting fthat obtains in
most parts of this country. Sometimes,
however, as in the west of Scotland, if vou
cannot read a map you will probably be
lost, for sign posts do not exist and
vou thay ride for Thours without
meeting anyvone of whom vyoun can ask
direction.

A good map will save you a great
amount of time and trouble and it should
be your endeavour to complete vour tour
without once having to stop and ask
the wayv. There should be no difficulty
about this to anyone who can read a map.

Road maps are made in such large
varietv that it is impossible to describe
here exactly how each one is to be read.
Certain general hints, however, will be
found of use in every case.

Rise and Fall of Road Drawn from Map Contours

|

course, that one inch on the map equals
four miles of country, or in the latter case
—=that two miles of country are repre-
sented by the space of one inch on the
map.

The second method of showing the
distance is by means of what is called a
" representative fraction,” such as
1/63,360, which means that one unit on
the map equals 63,360 units on the road.
If the unit given is one inch, therefore,
it is obvious that one inch on the map is
equal to 63,360 inches—or one mile—
on the road.

The third method is by means of a line
marked, off in equal divisions, each of
which represents a given distance of
country. This method is known as a
“ plain scale.”

The Meaning of Contour

The next thing to consider is the ** con-
tour "' showing the nature of the country
with which the map deals, and this will
interest intending tourists for the nature
of the country naturally determines the
tyvpe of roads that run through it—they
will be hilly or otherwise.

hilly, the differ-
ences between the
contours may be
shown at 150 ft.
intervals, but if
there is very little
rise or fall only
25 ft. intervals mav be used.

Before you can make use of the contour
lines of your map youn must find out this
difference in level between them. If,
for instance, they are plotted at 50 ft.
intervals, then the ground shown between
two adjacent contours rises or falls 50 ft.
By referring to the scale the distance
between the lines can be ascertained and
the average gradient worked out.

—

Drawing a Contour

It is wvery interesting to draw out the
contour of the roads over which vour
tour will take vou, for by so doing it is
possible to follow accurately the rise and
fall of the road and see exactly what hills
vou will encounter. Such a drawing may
be easily prepared in the following manner.

On a sheet of paper draw a number of
horizontal lines, say, not more than one
eighth of an inch apart, and mark them at
the left-hand side with the figures given
on yvour map for the different contours
between the two points denoting the
beginning and end of your ride. The
lowest line of all represents sea level and
is marked " O" and the other numbers

DR
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for the different contours are allotted in
ascending order to the various lines. Now
place the lower edge of the paper—which
of course is parallel to the lines you have
drawn—on the map, so that the edge
connects up the two chosen points, and
draw vertical lines from where the edge

of the paper crosses the contours to the
horizoental lines above indicating re-
spectively the same heights. Then by

joining up the ends of these lines, a curve
will be produced that will show exactly
the rise and fall of the road. This deserip-
tion may appear rather complicated,
but a few minutes’ study of the accom-
panying diagram will make matters quite

« clear. A and B represent the starting
and finishing points of the ride. The
lower part of the diagram represents the
contours shown on the map, and the
upper part shows how the curve repre-
senting the rise and fall of the road is
obtained from the contours.

Special contour books of most of the
roads in the United Kingdom may be
obtained and these are very usecful to the
tourist in showing him what hills he has
to face.

Before commencing a tour it is best to
make a careful study of your map so as
to be as certain as possible of the general
route belore starting out. Every now and
then a halt may be called and the map
consulted for the next few miles, when
the chief features should be memorised
and important turnings noted.

Where to Buy Maps

In buying a map it should be borne
in mind also that, while large scale maps
are most interesting and useful, they are
very bulky to carry, and it is often wiser
to buy a map which, although drawn on
a smaller scale, can be carried conveniently
in your pocket. There are many good
maps to be bought but the tourist cannot

BARTHOLOMEW'S
MAPS

Most Popular and Up-to-date Maps
Published

Complete List sent Free on Application.

John Bartholomew &Son Ltd.

Cartographers to the King,

Duncan Street, EDINBURGH.

do better than purchase either Ordnance
Survey maps or those issued by Messrs.
Bartholomew & Son Ltd. (Duncan Street,
Edinburgh). 1f there is a choice as to
whether the map shall be of paper or
mounted on linen, choose the latter kind
every time—they last longer, do not tear
when opened in the wind, and are alto-
gether to be preferred.

The signs used on all Ordnance maps
are standardised and are known as ' con
ventional signs.”” By studying these signs
the nature of the country to be covered
may be ascertained. Fenced roads, foi
instance, are shown by means of straight
lines, and unfenced roads by dotted lines.
Two thick parallel lines indicate a first-
class fenced road, one thick and one thin
line a second-class road, two thin lines a
third-class road, and so on. Other signs
indicate the position of churches, castles,
abbeys and other objects of interest.

If a guide to places of local interest is
required, Messrs., . |. Burrows & Co. (of
Cheltenham) publish a large selection
covering practically every point of interest
in the British Isles. Another good and
complete guide is that issued by the
Michelin Tyre Co. (81, TFulham Road,
S5.W.3). This contains much information
useful to the tourist, concerning maps,
routes, hotels and their charges, places of
interest, ete., and it can be conveniently
carried in the pocket. Another useful but

more expensive guide is the * Dunlop
Book,”" published by the Dunlop Rubber
Co. (55-36, Pall Mall, London, S.W.1),

but this is really intended for motorists,
and while cyclists will find anything they
require in it, it is too bulky to be taken on
@ tour.

NEXT MONTH :(—
A TOUR IN SOMERSET AND DEVON

FREEG

Join the jolly crowd of
“CAPTAIN"riclers. Send a
Postcard NOW for mwv
MAMMOTH
BARGAIN BOOKS
Showing astounding \'.Ihl(‘\
in “CAPT ‘\l\' "
‘Tyres, Soric
Have a “C
14 DAYS' FRE
TRIAL. FIRST payvment
of 8/6 secures a handsome
“CAPTAIN." Moneyv re-
turned if dissatisfied.

WRITE-TO-DAY

H. FITZPATRICK,
102, Captain Wks., Burnley

You can
obtain a

RIDE A BICYCLE
The All- )

Ralelgh
from£7:12:6
Humber, £6 : 17: 6
BSA,£6:17:6

Al on Easy Terms.
Hobbies Steam Launches from 9/6.
Arundel Cycle & Sports Stores,
58, CHURCH RD., UPPER NORWOOD, S.E.

Don’t be Let Down by Punctures !
Use FIBERMETIC for your Cycle or Motor Cycle
Tubes, and NEVER be let down by PUNCTURES.
Inslanliy stops air leaks up to g-inch. Non-
injurious to rubber and does not choke up valves.
Never goes bad —Never stops functioning.

Fiberme 1.'1(:

PUNCTURE SEAL

FIBERMETIC

TWELVE  is sold in Tins £100 PAID TO
MONTHS' 1 1b. 3/6, 2 lb.. ANYONE
ABSOLUTE 7/~ Post Free.! pISPROVING
GUARANTEE Flease state if. gup ¢ aims

n.for  Cycle ori
Motor Cycle Tubes. Trade Engquiries Invited.

THE FIBRINE SALES LTD.
Embankment Chmbs., 19, Villiers St., Strand, W.C.2.
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55 DIFFERENT, including Fiji, Brunei, Gambia,
Sarawak, Somali, Sevchelles, Siam, etc., 4d.— Philatelic,
34, Claremont Road, Westclifi, Essex.

FREE. 50 Different German Postage, 14d,
Howell, 20, Trilby Road, Forest Hill, London.

FREE. 30 Different South American, many mint.
To applicants for approvals.—S. ]J. Huckle, 353,
Birkenhead Avenue, Kingston-on-Thames.

100 DIFFERENT STAMPS FREE. Send for id.
approvals.—Cox, 135, Cambridge Rd., Seven Kings.

2/6, 5/-, George G.R. Brit. Several nice pairs,
cat, 4/6. 9d. pair.—Hill, ** Romolo,” Lindfield, Sussex.

1,000 Stamps 6d., Postage 2d.; 500 Gt. Britain and
Colonies 6d., Postage 2d.; 500 All Difierent 1/86,
Postage 1§d.—Phil, 20, Castle Street, Dover.

FREE. 500 Stamps to purchasers of 1/6 Bargain
Parcel. Contains 50 diff. Portuguese Cols.; 8 diff.
Samoa ; 100 diff. Hungary ; 500 mounts.—D. Hulse,
13, Silverdale Road, Wolstanton, Stafis.

50 Diflerent Foreign or Colonial Stamps, 6d.; 100
tor 1/-, 250 for 5/8, 500 for 10/~.—Morris, 53, Wave
Road, Hertford, Herts.

STAMP APPROVALS, Fine selections at lowest
prices. About 1,000 foreign at {d., Colonials from }d.
—Wyk, Bolehill, Flixton, Manchester.

BRITISH COLONIAL AND FOREIGN STAMPS at
8d. in the 1/- discount.—]J. McCallum, 56, Trefoil
Avenue, Shawlands, Glasgow.

ALL DIFFERENT. British Colonials, 50 6d., 100
1/-. Forzign, 200 9d., Germany unussd, 100 6d.
Postage extra. Approvals.—Croft, Adel, Lezds.

Six Revolutionary Crete Free to ** Big Discount "
approval applicants.—H. Scott Johnson, C.P.A.,
Room C, 49, Feldon St.; S.W.6.

FREE GIFT OF MINT COLONIALS to buyers of
1/— packet (Colonials, cat. value 35/-).—Thomas
Dixon, 174, Spring Bank, Hull.

“ THE PHILATELIC MAGAZINE," 48, Victoria 5t.,
London, S.W.1. Best stamp newspaper. Order from
your newsagent. 83d. fortnightly, or send 4d. for
specimen and bonus form worth 2/6. Album cata-

logue free.
FRE Any one of the following sets to genuine
applicants for approvals, 6 Mint Hayti
1904, 15 Ruthenia and Ukraine, 10 Venezuela and
Prussia, 14 Soviet Russia and Danzig, 8 Mexi
Civil War Issues (cat . Ask how to increase
vour collection for nothi —Alban Simmons, Hillside,
New DBarnet.

BARGAINS!!1
25 AUSTRIAN FIELD POST 7d.

100 Germany ... 3d. 24 Luxemburg 9d.
100 Hungary ... 3&d. 20 Italy e 23d.
100 Austria” ... 3id. 25 Danzig ... 5d.

35 Denmark ... 5d. 25 Argentina ...  4d.
25 Iceland ... 2/6 15 Persia e Bd.
Al value, every stamp different, and 2 A express
free with orders of 1/6 or more. Post extra.
W. E. Williamson, 55, Nunhead Grove, I.ondon.s.i.wl

STAMP COLLECTOR'S OUTFIT
AND 60 DIFFERENT STAMPS

TRIANGULAR AND
BRITISH COLONIALS

"FREE!!

A wonderful offer of scarce stamps from +—China, Angola, Laibach (Jugo-Slavia),
Bohemia, Guinea, Temesva, 40 fine unused, British Colonials, and imteresting

Triangular stamp.
and pocket wallet.

Sets and Packets

10 Canada ... 3d. 25 English Cols. 3d.

15 o aee Bdl 50 i 6d.
20 o wes 0d. 75 - 9d.
25 o eee /= 100 i 1/-
30 w  eee 1/3 125 " 1/6
10 Argentine 3d. 150 " 2/-"
20 & 6d, 25 United States3d,
30 B 9d. 50 - 1.
40 e 1/- 75 & 9d.
50 ' 1/3 90 ' 1/-
10 Brazil ... 3d. 100 1/6

30 Sweden ... 9d.
50 Dantzig ... 1/-
40 s ees 1/— 25 Greece ... 9d.
25 Czecho Slovak 4d, 20 India ... 1/-
50 . ad. 9 N, Zealand 6d.
75 53 1/ 12TIrish ... 1/-
100 i 1/3 10 Mexico ... 6d.
Postage extra.

Fine selections ready in separate countries.

J. RUSSELL

Chetwynd, Shanklin Drive, Westcliff-on-Sea.

20 T s
30 i wes O

PACKET A Wonderful Offer for

if
cellently assorted stamps. A COMPLETE SHEET of 100 UNUSED
(very useful for exchanging), a neat booklet (12 pages) for holding
duplicates, 25 British Colonials, usually sold at }d.—I1d. each,
including new and obsolete issues, 375 Magic ** Strip ™'
which are three times as quick as the old-fashioned single ones.

My Price List of stamp bargains: In addition FREE Sets will be sent to those who send
names and addresses of stamp collecting friends.

Finally a pkt. hinges, and an invaluable perforation measurer
Just request approvals.

LISBURN & TOWNSEND, London Road, LIVERPOOL

-

£1 for 26

Genuine collectors' duplicates in assorted parcels,
all different, none damaged. Catalogue value £1
for 2/6, or Catalogue value 7/6 for 1/-, postage
extra. Record value.

SMITH, 8, Fitzalan Road, Finchley, Church End.

MINT BRITISH EMPIRE.

Bahamas, K.G. Script, dd. bright green 1d.
Barbados, Victory Issue, {d. brown bd.
Bermuda, Tercentenary Issue, }d. brown id.

British Guiana, K.G., Seript, 2c. violet ... 2d.
Cayman Islands, K.G., {d. brown id.
POSTAGE EXTRA. ASK FOR PRICE LIST.
ALEC KRISTICH (N.R.P. 279),
82, Marchmont Street, LONDON, W.C.1.

50 &% FREE
(Cat. over 5/-)

Send a Posteard only and request REAL Bargain
Approvals, }d. upwards.
SPECIAL OFFER:—500 all diti., 2/~ Postage
134,
COLLINS,
12, Clevedon Street, Moston, Manchester,

D.
The *“1,000" Packet contains 500 ex- I
-

Mounts

Postage 24d.
extra,

WATKINS (M. Dept.), GRANVILLE ROAD, BARNET, HERTS. avcadsd.cx.

OPPORTUNITY NoT To B&g MisseD
Bargains for all. Giving up approval business.
Whole stock to be cleared in packets of 250
unpicked. Price 1/- postal order. Worth

up to 10/~
SCOTT, 154, Wellesley Road, ILFORD.

STAMPS. Stocktaking Sale of Foreign and Colonial
Stamps and all accessories at 339% off my usual low
prices.  Approvals and list post free. I also want a
few more commission agents, liberal terms. Write for
particulars.— J. A. Conway, 8, Horton Rd., Hackney,
London.

FREE!

given away. Only one lot allowed each applicant.

This fine packet contains only good stamps as follows :—Western Australia 1d.
swan, set of 9 Scandinavia, Spain, Ukraine on large Russian, catalogued 5/-.
Hyderabad, Deccan, Greece pictorial, catalogued 1/6. Austria horse, Germany
20 million marks, New Caledonia, Unused Portugal, New South Wales, Roumania ;
set showing Miners, Blacksmiths, and Farmers. Sent absolutely free and post
paid to all genuine collectors asking to seée our approved books. Send a posteard for the best packet ever

R. WILKINSON, Provincial Buildings, COLWYN BAY.

ASK FOR
QUALITY
PACKET.

ALL
110 DIFFERENT STAMPS

Sent to all genuine approval applicants enclosing
postage.

Let me know whether vou collect British
Colonjals, Foreign or General, Only fine
copies sent. Selections of mixed stamps from
1d. upwards.

ESCOTT C. BLAND,
16, Mansfield Road, Parkstone, Dorsef.

Another Genuine Testimonial
Customer says: * Thanks for prompt despatch.”
That's my motto boys.
Are you getting prompt attention ?
Get your stamps by return from W. H. Taylor.

Nyassa 1901 Mint Set, 10 {Animals) ... 1/3
Hayti 1904 Mint Set, 10 (Pictorials) ... 8d.
Crete, 6 Mint (Large Pictorials) - ad.

Send for my id., ¥d., 1d. approvals, éplmu:l.i‘d value.
W. H. TAYLOR, 26, Meadows Road, Sale, Cheshire.

ASK FOR

THE BEST APPROVALS

AND FINE FREE LISTS
FROM

THE BIGGEST FIRM

STANLEY GIBBONS LTD.

By Appointment to H.M. The King and
H.R.H. The Prince of Wales.

(Dept. 15,)
391 Strand, London, W.C.2.

‘;QJYAMUNDS" BY POST

STAMPS have been found by pur-
chasers of THE ** DIAMOND "’ PACKET, which is
guaranteed to contain 1,000 Unsorted Stamps 1/3
{from Convents abroad). 2 packets, 2/5 ; 3 packets,
8/6; 4 packets, 4/6; 5 packets, 5/6. All post free.
{Abroad 8d. per packet).

0. gERUSH. Importer
{Dept, E), 2-22, Cathcart Hill, London, N.19.

1,111 Try the Cheapest and Best 1,111

Method of adding to your collection.
When you buy Packers you buv DUPLICATES.
I will send you a book of 1,111 different stamps
from which you may select any 100 for 3/-.
BUY ONLY THOSE YOU REQUIRE.
H. HARDY,
1,1 1 285, Archway Road, London, N.6. 1)111

INT COLONIAL

ALL HALF-PENNY EACH.
Barbados § ship, Bermuda }
ship, Bruni lc., Cayman } K.G.,
Cevlon 1¢., Cyprus § p., E. A. and
Uganda 1lc,, G.E.A. lc., Fiji ¥
K.G. Hong Kong 1c.,Johore 1c., Kedah 1c., Kelantan
lc., Kenya le., Leewards } K.G., Malta } K.G.,

Mauritius le. Morocco 5¢., Zanzibar lc.
N. T. HILLIER, Stamp Mart, HORSMONDEN.

ENGLISH MADE
NICKEL CASED

FREE

Tointroduce my renowned approval sheets T am pre

MAGNIFIER.

nting a large number of outfits each consisting of a beautiful

English Made Pocket Magnifier in heavily nickel plated folding case, specially designed so that attention can be
confined to any particular part of a stamp, a small collection of 50 different fine stamps most of which are in mint
condition, a strong Perforation Gauge with English and Continental measures, and a 20 page Duplicate Book, neatly
ruled, with stout cover. These outfits are prepared at great cost and will only be sent to intending purchasers who
ask to see my approval sheets. Only one outfit to each applicant.

R. ALCOCK, 13A, CLARENCE STREET, CHELTENHAM SPA.

‘Send 1)d. postage (abroad 3d.)

R
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X. THE CAPE, ST. HELENA and MOROCCO

HEN we have completed our visit to the Victoria Talls,

we fly in a south-westerly direction over the Kalahari

Desert and across the Orange River, well known to

stamp collectors, until we enter the province of the Cape of Good

Hope. We eventually reach Cape Town, the capital, an illus-
tration of which is shown in the 1d. stamp depicting a

The Congo was formerly known as the Zaire and is the second
largest river in the world, only being excelled by the Amazon., It
is over 3,000 miles in length and drains an area estimated at nearly
one and a half million square miles.

Falls Named after Famous Explorer

view of Cape Town and Table Mountain as seen from
Table Bay. Thisstamp was issued in January 1900, and
was designed by Mr. Sturman. The watermark is a
single-lined anchor and the perforation is 14 holes
every two centimetres.

Beautiful Scenery at the Cape

Another view of Table Bay showing the mountain
had  been issued previously. This design, which
showed the figure of Hope standing in the centre
leaning on an anchor, was the work of Mr. Mountford
and was issued in October 1893, with the same water-

VET Y YN T VY YV YT T Y YT eT Y

David Livingstone, one of the first explorers of the
Congo, commenced a survey at its source and until
his death firmly believed that it was the same river as
the Nile. In July 1877, however, H. M. Stanley, whose
name will always be associated with this river, was
successful in showing that the Congo of Livingstone
was the same river as the Zaire of the Portuguese.
Thus the identity of the river was finally established
and an epoch marked in the political, commercial,
and geographical history of Africa.

The “Stanley Falls, to which we now fly, mark the
division between the upper and middle Congo. They

AASARS LSS RS
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mark and perforation as the stamp already described.
These two stamps form a very attractive addition to a collection
of the Cape.

Table Mountain forms the northern end of a range of hills
that continues southwards into the cape itself. The side of the
mountain overlooking Table Bay, at the foot of which is Cape
Town, rises as a huge wall over 3,500 ft. in height and two miles
in length. At the eastern side of the mountain is the Devil's
Peak (3,300 ft.) and at the western side the Lion's Head (2,100 ft.),
both of which may be scen in the Id. value issued in 1893 and
described above.

Table Mountain is well known
throughout the world for its
beautiful scenery, and looking
seaward the view from the summit
is truly magnificent.

The Great Congo

At Cape Town we regain our
ship, which has passed round the
Cape while we have been flying
inland, and we now sail north-
wards until the mouth of the great Congo river is reached. Here
we anchor our liner in the harbour of the town called Banana,
which—to use the words of a famous song—has no bananas !
This town stands near the mouth of the river and is one of the
finest natural harbours on the west coast of Africa. It affords
ample shelter for vessels of the greatest size.

We now board our aeroplanes again so that we may fly up the
river until we reach Matadi, a town situated on the left bank of
the Congo, 85 miles from its mouth. Matadi is at the highest
part of the river that ocean-going vessels can reach, and is the
starting point for the railway to Stanley Pool. At Matadi
the river is about half a mile in width and the tall cliffs
that have hemmed it in higher up its course here sink
away and allow it to broaden out.

A view of Matadi was shown on the 5c.-values of the
1894 (illustrated on this page), 1910 and 1915 issues,
which were engraved and printed by the London firm of
Waterlow and Sons, Ltd. The views were taken from the
diorama of M. M. R. Mols and P. van Engelm shown in
Antwerp (Belgium) in 1894.

extend along a curve of the river for nearly sixty miles
and begin a few miles south of the equator. They consist of
seven cataracts and are not of any great height. The last is only
about 10 ft. in height, but the river at this point is so suddenly
narrowed and the volume of water is so great, that they are more
imposing than many cataracts of far greater height. The Stanley
FFalls were pictured on the 10c. values of the three issues already
mentioned.

French Equatorial Africa

We now fly from here to the French Colony of Gaboon on the
west coast of Africa, about 1,000
miles away. Our course lies en-
tirely along the equator, for both
Stanley Falls and Libreville, the
capital of the Gaboon, are practi-
cally on this line. The Gaboon
is one of the colonies into which
French Equatorial Africa (known
as French Congo previeus to
1910) is divided, The other
colonies are  Middle Congo,
Oubangui-Chari, and Tchad. The last two of these are spelt
in various wavs and Gaboon is also sometimes spelt Gabun.

All these colonies issued their own distinctive stamps between
1910 and 1924, but in the latter year all were superseded by the
stamps then issued under the new combined title for the whole
area—TFrench Equatorial Africa. -

In 1910, Gaboon issued a view of Libreville town (illustrated
here) and in 1900 the whole district under the ftitle of French
Congo issued a view of a grove of cocoanut palms growing in the
vicinity. Libreville, which has a population of about 3,000,
“stands at the mouth of the river Gaboon and is a fairly
important coaling station for ships.

An Island Prison

Leaving Equatorial Africa and sailing in a south-westerly
direction, we come to St. Helena, famous in history as
being the last home of Napoleon Bonaparte. This famous
man was ' detained " here by the Eritish government from
1815(after the battle of Waterloo) until his deathin May 1821,

(Continued overleaf)
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A Stamp Tour Round the World—
(Continued from page 299)

There is now a very small and decreasing
population at St. Hewna ana cnere is
only one town.

Two views of Jamestown have been
pictured on St. Helena stamps. The 1d.,
2d., and 1 /- values of the King Edward
issue, the }d., 2d., 3d., and 1 /- values of
the 1912 and the 1d. and 1id. values of
the January
1922, King
George issues,
show the
4 Government
House, while
the Tremain-
ing values of
thesameseries
show the wharf. Thisis an open roadstead
on the leeward side of the island at St.
James's Bay. The invention of preserved
foods rendered it unnecessary for ships to
call at St. Helena for new supplies of food.
Also, the opening of the Suez Canal has
been  another factor in lessening the
amount of trade done by the island.

The Beautiful Stamps of Morocco

From St. Helena we turn northward
and following the great sea-route from
the Cape to Europe pass by Ascension,
through the Canary Islands and arrive
at Morocco in the north-west corner of
the great continent,

The French Post Office established in
this country has been responsible for some
of the most beautiful view stamps that
have ever been issued. J. de la Néziére
has the credit of having designed them,
while A.Mignen, A. Desarrois, A, Delzers and
C.Coppier have engraved the various values.

First issued in 1917, perforated 13} to
14, the series of scventeen values from
Ic. to 10fr. makes a magnificent page in
the stamp album. In 1923 the series was
reissued with the same views but re-drawn
and printed by the new heliogravure
process by
the Helio
Vaugirardand
perforated
134.  These
stamps are

even more
handsoeme
than the

earlier issue, the new method of printing
being ideal for this class of work. They
may be distinguished from the earlier
issue by the words Helio Vaugirard at the
foot below the frame.

In the meantime a series from 25c. and
2fr. had been issued for the aeroplane
post in 1922 showing a view of Casablanca
from the air, This also was designed by
J. de la Néziére and printed by the Helio
Vaugirard.

Casablanca, or Dar el Baida meaning
"“the white house,"” is the port to which
our ship makes its way on arrival at
Moreeco, It is the wool and grain port
for the central parts of Morocco and is third
in importance of the towns on this coast.

The stamp already mentioned, which is
illustrated here, clearly shows the harbour
wall and the wharves. These have been
constructed since 1907 to afford sheltered

accommodation for ships at all states of
the tide. Previous to this time the road-
stead had been exposed to the north-west
winds and ships anchored therein were con-
sequently not well protected from storms.

NEXT MONTH :—
THE MEDITERRANEAN.

A A
“ Tete-beche’’ Stamps

Téle-béche stamps are always of great
interest = to  collectors. " Téle-béche "’
signifies a stamp printed upside-down
with reference to its neighbour.

Until about 1890, plates for printing
stamps consisted of a large number of
separate blocks, or ** ¢lichés ™ as they are
called, each containing the impression of
one stamp, and all held together in a frame.
In these circumstances it sometimes
occurred that one of the stamp-blocks
fell from the frame and was replaced upside-

down in error. Nowadays, with improved
printing methods, it is not often that this
oceurs, and with the closer inspection of all
printed sheets it is rarely that an accidental
téte-béche makes its appearance. .

All stamps that are made up into
booklets are now printed in sheets of a
special form, These have half the stamps
one way up and the remainder the other,
Why these are so arranged will be seen
from the accompanying diagram, which
represents two rows of such a sheet, The
stamps A and C are normal, while B and
D are inverted. The spaces 1, 2 and 3
form the paper through which passes the
stitching to bind the boolks.

Imagine a sheet of stamps composed as
shown, but having twenty rows instead
of only two. A sheet of covers for the
booklets is taken and laid on the table,
then a sheet of advertisements is laid on
top, followed by a sheet of stamps, then
another sheet of advertisements, and so
on until the other cover is reached. TFour
rows of stitching are now run up the sheet,
one at 1, two at 2, and a fourth at 3.
Afterwards the bound sheets are cut
between A and 13, the two rows of stitching
in Fig. 2 and between C and D, and also
between every two horizontal rows.  Thus
40 books of stamps are made out of each
bound sheet. *

Usually these special sheets are not sold
complete, but only cut up and bound in
the booklet form. Sometimes, however,
as recently in the Union of South Africa,
there is an alteration in postage rates and
a value previously used in the booklet is
no longer so required. These special
sheets are often sold over the counter
and then téle-béches may be purchased
in the ordinary course, as in the case of
the pair illustrated.
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Electricity—(coni. from page 289)

and the lever L is touching contacts O T ;
that is, suppose it is in the " spacing »
position. Further, suppose that a dot
comes over rod B. This rod will
immediately rise into the upper hole
and thus, through crank D, rod G and
collar |, throw the lever L over to the
" marking "’ position, as already described.

The rod X then removes the rod B
from the hole and the tape is moved forward
one hole. This brings the second hole of
the " dot "' over rod A, which will enter it,
and, through crank C, rod H and collar
K will return the lever L to the ** spacing "
position. Thus a short reversal of current
will have taken place in the line circuit,
recording a dot at the receiver.

If, on the other hand, a dash had been
punched in the tape, B would have entered
the first hole as before and sent the current
reversal to line. The rod B would be
removed from the hole, but the tape
would have to be propelled forward twice
before the other hole came over the rod A
and allowed it to return the lever L to
“spacing.” Thus a longer reversal of
current would have taken place, recording
a dash at the receiver.

This somewhat claborate mechanism
thus translates the perforations in the
tape into short and long ‘reversals of
current, which in turn operate the receiver
and cause short and long ink marks to be
made on its roll of tape. The ink-marked
tape is handed to operators who transeribe
it into written characters on telegram
forms, which are then despatched to
their destinations.

In Tig. 2 is illustrated a complete
station set equipped for working on the
Wheatstone automatic system. On the
extreme rtight is shown the receiver.
Next to it at the back is shown the gal-
vanometer that is connected in the line
circuit to indicate whether or not the set
is working correctly. In front of thisis a
transmitting key for working by hand when
necessary, and with this is associated the
soutider in its sereen on the extreme left.
Between the hand key and the sounder
1s the transmitter and behind this is the
“artifictal "' line, consisting of adjustable
condensers and resistances, the use of
which ‘was described last nionth.

In the past four articles we have traced
the fascinating story of the land telegraph
from the early attempts of Charles Morrison
in 1753 to the elaborate systems of to-day.
We have secn how the pioneers overcame
their difficulties one by one and we have
followed the working of the many different
circuits.

Very great advances have been made
during the past century and one wonders
what will happen during the next hundred
vears, Wireless is the line telegraph’s
most immediate menace, but it is scarcely
probable that it will entirely replace the
line telegraph owing to the small number of
different wavwve-lengths available. Until
some super-sensitive yet constant tuning
circuit is evolved, the line telegraph will
undoubtedly maintain its supremacy for
medium distance signalling.

In the next article in the Electrical
series we shall commence the wonderful
story of the Submarine Telegraph. First
we shall describe the difficulties, failures
and conquests of the pioneers. Then we
shall pass on to a description of how the
cables are constructed and laid, and
finally we shall describe how the various
picces of apparatus operate.
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Wonders of Wembley
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- New Attractions of the 1925 British Empire Exhibition -
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HE great Exhibition at Wembley has opened for
its “second innings.” Once more an ever-
increasing crowd streams through its pavilions and fills
the broad walks and avenues from “ Drake's Way " to
South Africa, and from New Zealand to the *° Outer
Girdle.” '
The Transport Exhibit

Those who visited Wembley last year will find many
new attractions—indeed, this year's Exhibition promises
to more than equal in interest that of 1924. One
thing that Meccano boys

people during the six months that the Exhibition
was open, and it is fully believed that it will prove
equally as popular this year.

Frolic and Fun

The Amusement Park is more wonderful than ever.
““Freasure Island ™ is veritably a children’s paradise,
with perfect miniature steam railways, swings, round-
abouts, and other such fascinating things, and it is
inhabited with marvellous people whom every child who
reads a story-book would instantly recognise! Even
real-life kings and queens

may be inclined to regret, et
however, is the passing of >
the great Palace of En-
gineering.  This year the &
building is now known as s 4/
the Palace of Housing and l
Transport and although
the latter section i1s un-
doubtedly of fascinating
interest, Housing, which is
just now a subject of vital
importance to the welfare
of the country, has not,
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have been seen there,
although no one was more
surprised than little Joan
Mollison of Ealing, when
told that the * kind gentle-
man " who lifted her up
into the seat beside him
on the miniature railway
was the King of England.
It may be easily under-
stood why she was quite
overcome with shyness
when she realised after-
wards that hundreds of
people had been watching
her all the time as she
rode with the King, fol-
lowed a few coaches behind

PLAN OF THE

EXHIBITION
WEMBLEY
1925
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Visitors are shown the
latest devices by which the
modern honse may be built without detracting in the
least from the beauty of the countryside, while in the
Transport section an elaborate motor exhibit shows
how cars and trucks are produced and assembled in
every detail.

Wonderful Working Models

In the British Government building, which again
occupies its imposing site at the end of the Golden Ways,
the exciting events of the famous Zeebrugge raid are
again re-enacted.

Wonderful new working models are on view in the
Palace of Industry where the exhibits of home industries
include chemicals, printing, wool, jewellery, pottery
and domestic utilities. The pavilion, as a whole,
provides a splendid monument to the romance of
trade. As one passes through it, the story is unfolded
of man’s ingenuity in devising wonderful methods by
which raw materials are turned into food, clothing, or
articles of luxury, without which our modern civilisation
would be impossible. .

In the Canadian pavilion a huge diorama—a series
of pictures let into the walls of the main building—
may be seen. Said to be the largest scenic effect of
the kind ever produced, it is illuminated by over 2,000
lights and there are working models throughout.

Last year the Palace of Arts attracted two million

Plan of the 1925 Exhibition

by the Queen with a coach-
load of fortunate children
whose faces were wreathed in smiles.

Modern locomotives form an important feature of
the Transport exhibition. The Great Western Railway
shows the * Pendennis Castle,”” which took part in the
recent important loco tests described elsewhere in this
issue, while the London, Midland and Scottish Railway
is represented by one of their splendid * Baltic " tank
locos described in our April issue. The London and
North Eastern Railway sends one of the new * Mikado ™
mineral engines, the © Fiying Scolsman” Pacific Loco,
and the latest in luxurious sleeping cars ; the Southern
Railway a 2-6-0 engine of the “ 810" class and a
Pullman Car, and the Metropolitan Railway an electric
locomotive of the latest design, with side panels removed
to disclose various mechanical details.

A machine that prints, counts and numbers tens of
thousands of railway tickets per hour forms another
very interesting exhibit.

One section in the Palace of Industry provides a
striking display of the important part that gas plays in
manufacturing, as well as illustrating the wonderful
manner in which it is nowadays used in overseas homes.
A stall in this exhibit looks something like a village
“ general "' store, for it is covered with a variety of
products, from shoe-laces to salmon tins. Gas was
necessary to the manufacture of all these objects, and
is used in about 3,000 trades.
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L.M.S. Rolling Stock

No less than 2,591 new passenger
coaches and 30,000 wagons and trucks
for goods traffic have been ordered from
the wvarious works owned by the L.M.S.
and by private firms at Nottingham,
Birmingham, and ILeeds. The passenger
coaches are mainly to be vestibuled
saloons, or corridor vehicles, and include
235 wvestibuled third-class coaches, 33
having brake compartments, to be built
almost entirely of steel, the only wood
necessary  being Australian ** Karri,”
practically non-inflammable. Forty kitchen
cars of a similar construction will be used
in connection with this stock.

* *®
Wembley Railway Exhibit

One of the most interesting exhibits at
this year’s Exhibition will be a complete
working model railway, exhibited by the
combined railway companies. The model
will show all the details of signalling and
train control. Other interesting exhibits
by the railway companies will include a
Pullman car, a sleeping saloon, and a
1,200 h.p. electric locomotive. Of par-
ticular interest will be the double-line
junction with crossover road with a signal
box for working it. A loco, brake van,
goods wagon and passenger coaches form
the rolling stock for this exhibit.

* * *

New Railway for Canada

A new railway, 230 miles in length, is
to be built at an estimated cost of E'thl} 000
in. North Western Quebec, to connect the
National Trans-Continental Line with the
direct lines to Ottawa and Montreal.
The railway, which will open up some ten
million acres of undeveloped land, will
be known as the Southern Abitibi. It
will connect up Amos with Mont Laurier
and Maniwalki, from where connection will
be made over existing lines with Montreal
and Ottawa.

* * * *
L.M.S. Loco under Test

Besides the Midland type compound
locos being tested on the old L. & N.W.
line, tests of various locos are being carried
out on the northern part of the Midland
Section between Settle and Carlisle. The
Horwich “ Dynamoneter " car is being
used to keep a record of the work done
on various trains by the locos under
notice. These are 4-4-0 super-heater
compounds of the Midland design, a
Caledonian 4-4-0 superheater, and two
superheated 4-6-0 L. & N.W. locos,
one a two-cylinder “ Prince of Wales "
class, the other the powerful four-cylinder
loco “ Sir Francis Dent ' of the well
known *“‘ Claughton ™ class.

Re-numbering of Locomotives

The L.M.S. is re-numbering its 10,000
locomotives and as British railway locos
are classified and numbered according to
power within their groups, each of the
present divisions of the L.M.S. is being
regarded as a separate entity. There are
35 companies—8 constituent and 27
subsidiary—in the L.M.S. group and each
division is to have its own block of loco-
motive numbers.

These are Midland Dlvnuon, 1—4999.
Western Division A, 5000—9999. Western
Division B, 10,000—13,999. Northern
Division, 14,000—17,999. ’

The L.M.S. owns 10,344 locomotives,
which figure will be substantially in-
creased as a result of the £14,000,000
development scheme referred to in our
last issue. Many years must elapse,
however, before all the numbers in the
present allocation are exhausted.

¥ * w® *
L.N.E.R. Locos )

During 1924 the several works of the
LN.E.R. built 204 new locomotives,
private firms completed orders for 44
express locos, and 125 heavy 2-8-0 goods
locos—built to Great Central Railway
designs during the war for foreign service
with the British army—were bought,

The passenger locos constructed in-

cluded 24 of the Great Central 4-4-0
‘ Director "' type, three of the North
Eastern " Pacific " type, and 40 of the

Great Northern ** Pacific " type.

There is now at work a stud of 57
“ Pacifies,” 52 being of Mr. Gresley's
design, and five of Sir Vincent Ravel's
* North Eastern’ type. The latter have
been named after famous cities on the
N.E.R. section.

Some 295 new locos including 74 for
passenger service, will be built this year.
Darlington Works are to build 10 of the
G.NL " 1000 " type express goods or mixed
traffic locos 2-6-0 type in addition to a
batch of 50 already under construction
there. They are three cylinder locos
with a boiler 6 ft. in diameter, and can
take their turn with the * Pacifies " on
500-ton expresses if necessary,

Other locos to be built here are five
North Eastern type 4-8-0 tank locos
for goods traffic; 15 express 4-4-0 type,
probably Great Central '* Director " type ;
and 43 goods locos of a new 0-6-0 class.

Gorton Works (Great Central Section)
has an order for 50 six-coupled tank locos
of Great Eastern Railway design for local
passenger trains. A Manchester firm has
an order for twelve 0-6-2 tank locos,
and a Newcastle company one for 13
Great Central 4-6-2 type fast tank locos.

Economy of Longer Trains in U.S.A.

According to American estimates, the
use of cheaper coal and longer trains
has saved something like £20,000,000
during the past twelve months. Old
engines have been gradually replaced by
modern locomotives, pulling heavier loads
with scarcely any increase in the amount
of coal burned. Classes are arranged
on many of the Railways where employees
are taught by experts how to economise
in fuel. The economy in fuel alone for
the first half of the year is estimated at
about £3,000,000.

#* #* E3 *
Improvements on G.W. System

The G.W.R. is arranging to carry out
extensive improvements on its Devon
and Cornwall sections. These include
the extension of the locomotive shops at
Newton Abbot; the re-arrangement of
the Plymouth engineering depot. ; a steel
girder bridge, of 60 ft. span, to replace
the present stone bridge over the Laira
Old Road at Plymouth ; an embankment
to take the place of the present viaduct
at Truro; the extension of the present
Newquay branch line from Blackwater
Junction to Chacewater ; and the recon-
struction of Paignton Station to deal
with the increased passenger traffic.

® * E *

Preventing Rail Corrosion

The Delaware, Lackawanna and Western
Railroad (U,S.A.) spray the permanent
way once a year with a mixture of 459,
asphaltum, and 559, crude oil, in order
to prevent the corrosion of the rails,
keys and bolts. A truck carrving the
spraying apparatus, which includes a
steam driven air compressor, is pushed in
front of a train of tank trucks containing
the mixture. The trucks are all supplied
with steam heaters for the purpose of
heating the oil, which is forced through
strainers to the sprays by means of com-
pressed air. The sprays are mounted
one on each side of each rail, and the
train travels at about 25 m.p.h.

The cost of keeping the track free from
corrosion is less than £1 per mile per annum.
* ® ® ®
G.W.R. Record

The G.W.R. claim as a record a run
recently made by one of the new “* Castle "
class locomotives, the ‘' Carnarvon Castle.”
The train was the 11.15 a.m. Paddington
to Bristol and the distance of 106.7 miles
was covered in 98 minutes. It should be
mentioned, however, that this is a slip
service and consequently has an advantage
over the usual ‘' start to stop’’ run with
the complete train, the scheduled time
for which is 106 minutes.



