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>OATS
Summer is here—the yachting lake calls.
Great sport with racing boats scudding
before the breeze the length of the pond.
See the sails belly out under the sudden
gust, and the boat rip forward, or a model
launch steadily chugging along under its
own steam. A handsome and thoroughly
modern boat for any mechanically minded
boy. And the prices are within reach of
anyone’s pocket. At camp or on holiday,
or even at home, a Hobbies boat gives

you endless enjoyment

Yj>iCHESALL BRITISH MADE

SAILING BOATS
Y<.u can't get every boat to sail ; von can’t even get *-vt-rv boat to

float But Hobbies ' ‘Are '*  series arc guaranteed to do both.
Hnil-f by prat, tieal people, they are rigged on the Bermuda principle

a type now exceedingly popular amongst real yat htsrneu.
Beautifully halam cd and finished. They range from 2 (i to H/K

STEAM LAUNCHES
Ev< ry lad knows Hobbies Steam Launches. Yon r an  see them oti
■ \ . rv pond, * hugging awav stvadilv for 2<t minutes a l  one filling of
the boiler. Lamp, filler and full instructions supplied with each.
\ special saletx valve renders tin- boiler unite safe. Models from

3<i ins. long cost 15/ tn 42/ .

FROM ALL
LEADING

TOY SHOPS,
STORES, ETC.

BE SURE TO
ASK FOR
HOBBIES

THIS WALLET
FREE

A t OMPLETE RANGE OF THESE
BOATS ILLUSTRATED ANU
WITH FULL DETAILS  SENT
FREE IN  STROM. WALLET
COVER ON APPLICATION TO

9K, HOB  HIES  LTIL ,
DEREHAM,  NORFOLK.

See them at any Hobbies Branch in  London, Glasgow, Manchester,
Birmingham, Sheffield, Leeds, Southampton, Brighton, Or send your
order direct to Hobbies Ltd., Dereham, Norfolk, Canadian Depot :

844 Yonge Street, Toronto.
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With the Editor
By a strange coincidence, a Frenchman namedf Le Verrier

made similar calculations a few months later. He wrote to the
Director of the Berlin Observatory, and was more fortunate than
Adams, for a search of the heavens immediately was begun by
two assistants at the German Observatory. In the meantime
the publication of a paper in which Le Ver Her gave his calculations

reminded Airy of Adams' paper.
He took it out and after studying
it asked Professor Challis of
Cambridge to look for the supposed
planet. By this time it was too
late, however, for the possession
of a good star map had given the
German astronomers a great ad-
vantage, and on 23rd September,
1846, the new member of the
Sun’s family was seen and recog-
nised as a planet for the first time
by Galle of Berlin.

The credit for the discovery of
the new planet, to which the name
Neptune was given, is shared by
Adams and Le Verner, but there
is no doubt that it would have been
discovered earlier if Airy had
ordered a search to be made im-
mediately on receiving Adams’
paper. I t  seems remarkable that
Adams himself did not take the
trouble to enquire from Airy what
action he proposed to take. Prob-
ably the reason was that Adams
was not an astronomer, but a
mathematician, and was far more
interested in the calculations than
in the actual discovery. An imag-
inary case would have served his
purpose almost equally well, and he
had no desire to  gain a popular repu-
tation as the result of a sensational
discovery.

I t  seems almost uncanny that an
astronomer sitting quietly in his

study should be able to calculate the position of an entirely new
planet with such accuracy, but as if to show that the power to
deal with unseen things is by no means remarkable, Adams’
wonderful feat now has been repeated. Many years ago the
late Professor Lowell, a well-known American astronomer,
calculated the position of yet another planet thought to circle
round the Sun at an even greater distance from it than Neptune.
Now, a few years after his death, a planet has been discovered
in practically the exact position that he gave for it  1

In many respects the discovery of Professor Lowell's planet
is more remarkable than that of Neptune, for the new’ body is
very much smaller and is millions of miles further away. I t
cannot be seen with the naked eye, and its existence was first
revealed by the appearance of a tiny dot on a photograph of a
portion of the sky taken with the aid of a special telescope. Unlike
the dots representing the fixed stars in the same neighbourhood,
this appeared in slightly different positions on plates exposed at
intervals, thus showing it to be a planet, o r”  wanderer through the
sky,” as the ancient Greeks called these bodies. The fascinating
storv of this wonderful discovery will be told in an aarlv issue.
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Beavers in England
The coming of May always brings to my mind Beverley Minster,

one of the finest churches in the country. The reason for this
is that the seventh of the month is the day of St. John of Beverley,
an old English saint who, for the times in which he lived, was
a remarkably learned man.

I t  is not a desire to inflict a
history lesson on my readers that
causes me to refer to this saint,
however, but to remark that the
name Beverley means the *' beaver
meadow.’* The district in which
the Minster is built was onceTa
haunt of beavers, the animals
that seem to find their greatest
pleasure in displaying the wonder-
ful skill with which they can build
dams across all the streams within
their reach.

To-day there are no beavers in
England, and there is no doubt
that their extinction has helped
to change the face of the country.
Many parts of our land that for-
merly were dank morasses have
been drained and cultivated, but
no amount of drainage would have
been of any use so long as beavers
remained to obstruct the streams
and thus to spread water over the
land. Such morasses existed
around the Humber and the lower
course of the Thames. A very
extensive marsh covered the Fens
and the neighbourhood of Ely
was once an island that could only
be reached by boat.

A curious proof of the impassable
nature of these morasses may be
found in the comparatively small
dykes and earthworks that for-
merly barred the way into Norfolk.
These were built across the Icknield Way, an ancient track that
ran from Willshire into East Anglia. They were so short that
a t  first sight it seems as if it would have been quite simple for
forces advancing from the west to have ignored them and to
have passed around their northern flanks. But there were beavers
in Britain when the dykes were built ! This meant that there
were marshes, and the extensive morasses of the Fens were
sufficient protection against flanking movements.

Discovery of a New Planet
About 85 years ago a young English mathematician named

J .  C. Adams called at Greenwich Observatory to see the Astronomer
Royal. In his pocket was a paper on which were given par-
ticulars of a planet then unknown and almost unsuspected,
together with information of its approximate whereabouts in
the sky, and a suggestion that a careful search would reveal its
existence. He left the paper to be given to Sir G. B. Airy, then
Astronomer Royal, but unfortunately the latter put it away
and at the moment took no further action.
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No. 18 .  WHAT EVER IS IT?

Here is the eighteenth puzzle in the popular series of mystery
photographs. Can you identify this mysterious looking object ?
To the first reader to send an exact answer or, if nobody is successful
in this, to the one who gets nearest, I will send an autographed
copy of my book ” Engineering for Boy's.” Solutions should
be written on postcards only and addressed ” Editorial Com-
petition, No. 18, Meccano Magazine, Old Swan, Liverpool.” Closing
date, 31st May. For result of April Competition see page 432.
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1 Building With Steel |
IL  —Some Types of Modern Bridge Construction

LAST month we dealt with the use of steel in the con-
struction of large buildings, and particularly those
of the "skyscraper” type. This month we shall

speak of bridges, which afford still more striking instances
of steel succeeding where stone or brick would fail.

Even in the construction of the simplest type of short-
span bridge, steel has points of superiority over masonry ;
but this superiority is most striking in the spanning of big
distances at high levels, and often in extremely difficult
situations. Take, for example, the great bridge across the
gorge of the Zambesi
River below the Vic-
toria Falls in South
Africa. The problem
here was to span a dis-
tance of 500 ft. at a
height of 420 ft. above
a foaming waterway in
the midst of a wild dis-
trict, far removed from
any source of supplies.
One difficulty after
another was encounter-
ed, but ultimately
there came into being
the great steel arch
that carries the railway
across the gorge so
close to the Falls that
trains are often de-
layed by spray. In a
sense this bridge may
be said to have been
built, not at the Zam-
besi River, but in
Darlington ; for the
contractors (the Cleve-
land Bridge Co. Ltd.)
erected all the members
in their yards before sending them out to the site.

Another great steel arch is shown on the cover of this
month’s issue, which depicts the bridge that carries the
Canadian National Railways over Niagara Gorge, about a
mile below the Falls. This bridge has a total length of
780 ft., the length of the main arch being 550 ft. I t  is a
two-deck structure, the upper deck, 225 ft. above the river,
carrying a double line of rails, and the lower deck a
roadway 25 ft. in width.

Many instances might be quoted of the erection of steel
bridges in situations and circumstances where the use of
masonry would have been impracticable. For instance, in
the case of a road bridge in Basutoland it was necessary
that, once construction had been commenced, it should be
completed with the utmost rapidity on account of the
sudden floods to which the river was liable. These floods
gave little or no warning of their approach, and were of
sufficient violence to have carried away any partially com-
pleted work. The steel bridge was designed as a riveted
structure, and matters were so arranged that, by the

insertion of a few bolts and drifts in the joints and connec-
tions, the bridge was rapidly made sufficiently secure to
withstand the onslaught of the Hoods.

An example of a bridge erected over a river in a city
with busy streets at both sides is provided by the new
Caledonian Railway Bridge in Glasgow. This bridge con-
sists of three main river spans, the centre one being 200 ft.
in width between the piers, while the north and the south
spans are 162 ft. and 178 ft. respectively. Over the street
on the north side the span is 92 ft. and on the south side

60 ft. The structure is
a deck bridge with a
width of 118 ft. to
205 ft., and main gir-
ders 12 ft. apart centre
to centre ; and it had
to be erected from
start to finish without
interfering with the
navigation of the
river.

The method adopted
in erecting this Clyde
bridge was that of
building upon specially-
prepared stagings.
Other river bridges
have been erected
by  building complete
spans on land and
floating them into posi-
tion by means of pon-
toons. Thomas Telford
floated out 450 ft. of
the suspension chains
for his Menai Suspen-
sion Bridge, and Robert
Stephenson adopted the
same method with the

The building of Wearmouth Bridge ; the arch ribs in course of erection. For this
and the other photographs illustrating this article we are indebted to the courtesy

of Sir William Arrol and Co. Ltd.

tubes of his Britannia Bridge close by.
Still another method of bridge erection is by overhang, in

which the permanent structure is dependent upon itself for
stability. If its design is such that it is not suitable for
cantilevering out, it must be reinforced and have temporary
additions made to  it. Arched bridges can be erected with
great facility by converting them into temporary canti-
levers and building them out from both sides, as was done
in the case of the new bridge over the Tyne at Newcastle.
An interesting example of the erection of an independent
girder bridge by overhang is that of the Queen Alexandra
Bridge, Sunderland. The three land spans, each of about
200 ft. clear, were erected upon staging, but on account of
the necessity of keeping the waterway uninterrupted it was
impossible to erect the river span in this manner. In this
case the girders were converted temporarily into canti-
levers and the span was erected by overhang from each
pier. The weight of steelwork in this span, which has a
length of 330 ft. clear, is 2,600 tons, and each main girder
weighs 960 tons.
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Perhaps the best method of illustrating the process of
building with steel will be to give a brief description of the
construction of a particular bridge. For this purpose we
will choose the Wearmouth Bridge at  Sunderland, which is
an interesting example of the erection of a new bridge on
the site of an existing one, and under very severe restric-
tions. The new bridge had to be erected, and the old one
removed, with-
out restricting
either the road or
the river traffic
during the opera-
tions. A further
difficulty was that
the existence of
public works on
both sides of the
river prevented
any space out-
side the area of
the bridge being
ava i l ab l e  fo r
plant or for a
storeyard.

The old bridge consisted of three box-shaped
arch ribs of 236 4 ft. clear span, with a width of
41 ft. between the parapets. I t  had been
seriously weakened through settlement of the
abutments as the result of colliery workings in
the neighbourhood, and of the increasing road
transport loads it had to
bear. The new bridge
consists of a three pin
arch having a span of
375 ft. centre to centre
of the springer bearings ;
and the ribs are 544 ft.
apart from centre to
centre. The roadway is
48 ft. in clear width, with
cantilever footpaths out-
side the ribs, the total
width between the para-
pets being 79 ft.

The consulting en-
gineers, Messrs. Mott,
Hay and Anderson, left
the contractors, Sir William Arrol & Co. Ltd., free
to select the method of erection, provided that it
complied with the limitations laid down by the Cor-
poration and river authorities. It was decided to
erect a temporary bridge in the roadway over the old
bridge, and supported on the old abutments at  points
260 ft. apart. The distance between the main
girders of the temporary bridge was sufficient to
allow the existing double-track tramway and the
road traffic to pass freely over the old bridge, while
the pedestrian traffic occupied the existing footways.
The temporary bridge had extensions of l l § | f t .  at the
north end and 62 ft. at the south end, which served as
overhead platforms for cranes and stagings. These exten-
sions were erected on the roadway, with the extreme ends
suitably weighted and anchored down to the old masonry.

I t  was considered unwise to add any further load to the
old bridge, and therefore the central 260 ft. of the tem-
porary main girders were cantilevered out until they met
in the centre of the span. Two 15-ton electric derrick
cranes were then erected on the top of the temporary
bridge and mounted on bogies so that they could travel

from end to end to deal with the erection of the new
main ribs and the wind-bracing.

The material was manufactured in Glasgow and riveted
up in as large sections as practicable for transport by
railway to Monk wearmouth station, about two miles dis-
tant from the bridge. The largest pieces, which weighed
about 20 tons, were transported by road from the station

to the bridge, and lifted by tackles or by the
derrick cranes and placed in position. As a
general rule, pieces from Glasgow were in posi-
tion within 36 hours of leaving the works. The
20-ton pieces forming the lower end of the ribs
were beyond the capacity of the derrick cranes
and were lifted by tackles from the road wagons,
threaded through the main girders of the tem-
porary bridge, and lowered into place on their
bearings. The remainder of the ribs were
handled by the derrick cranes.

The first two lower panels of the ribs were
erected upon timber staging. The next two

panels were cantilevered
beyond the staging and
were supported at their
free end by temporary
hangers suspended from
projecting beams on the
temporary bridge. This
operation was repeated
until the ribs wore pro-
jecting about 100 ft. hori-
zontally from the spring-
ing. At this point the
ribs had risen above the
top of the temporary
bridge. Each half rib
was then supported upon
a 500-ton hydraulic
screw jack that rested
upon cross girders pass-
ing through the tem-
porary bridge and pro-
jecting about 20 ft.

beyond the main
girders on each
side. At this
stage the levels of
the ribs were ad-
justed to allow for
the further de-
flection of the
te m porary brid ge
and of the ribs
du r ing  t he i r
building by over-
h ang to the
crown , a further
distance of 82 ft.
This length was

built by overhang beyond the hydraulic jacks. I t  was
arranged that the ends of the ribs when bui It to the crown
should be a few inches above their correct position to give
sufficient room between them for the insertion of the crown
bearings, which were damped together and bolted up to
the ends of the ribs on one side. When this  was com-
pleted the ends of the ribs were lowered to bu t t  on their
bearings at the crown by exhausting the 500-ton hydraulic
jacks upon which they rested.

On the completion of the arched ribs the hangers from
the ribs to the cross girders were on  page

Wearmouth Bridge.
Above—  T e mporary
structure erected over
the old bridge ; Centre—
Two view's of the com-
pleted bridge ; Below —•
Lowering bottom sec-
tion of rib into position.
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WHAT  SMALL 1B€  ?
VII.—Automobile Engineering

really worth-while positions in the industry should obtain their
Matriculation Certificate before leaving school and should im-
mediately enter an engineering works. After three years spent
in the shops and in study at evening or part time day classes,
they should be in the position to make the most of more advanced
instruction.

University training has the disadvantage that it is prolonged
and somewhat expensive. The outlay and time spent over
it are fully justified by the prospects open to those who success-
fully complete this extended course, but direct apprenticeship
without University training appears to provide the more popular
mode of entry into the industry.

In most works where motor cars are manufactured appren-
tices are taken on when they are between the ages of 16 and 20.

a r t i c l e s  on
careers in engineer-
ing we now come
to the automobile
branch of the in-
dustry,
compara t i ve ly
young and is ex-
panding rapidly.

In its present form it came into existence with the invention of
internal combustion engine. Every year this becomes of greater
importance, and it is now being employed not only for road
vehicles, but also in aeroplanes, on
locomotives, and for the propulsion of
sea-going vessels. Its range also has
been greatly extended by the intro-
duction of engines using heavy oils
of high flash point instead of the more
easily inflammable petrol. The engine
is the central feature of a motor car or
lorry, and to a certain extent, there-
fore, the scope of this branch of en-
gineering goes further than motor car
construction and design, but in the
present article we propose to deal only
with the prospects in the latter.

I t  must be remembered that auto-
mobile engineering is only a branch of
general mechanical engineering. A
thorough knowledge of this is essential
and should be obtained before special-
isation. In this connection it is in-
teresting to note that the Council of
the Institution of Automobile En-
gineers does not consider it essential
that apprenticeship to the branch of
engineering with which it is concerned
should be served in a works devoted
to the construction of motor cars and
internal combustion engines. Any
suitable engineering works are satis-
factory for the purpose, provided that
in the immediate neighbourhood there
are facilities for study in evening or
part time day classes. The Council
recommend that the last year of
apprenticeship should be spent in
an approved service or repair de-
partment, however, for in this manner
special knowledge of this branch
of the industry may be obtained.

In previous articles in this scries it has been pointed out that
undoubtedly the best method of entering the various branches
of engineering dealt with is to attend a University or Technical
College and to obtain a degree. Practical works experience
also is necessary, of course, and this may be obtained by means
of apprenticeship before or after the University course, or bv
pursuing a mixed or “sandwich” course of the kind that has
been described in previous articles in this series.

These considerations also apply to automobile engineering,
and the Institution of Automobile Engineers advises that the
works apprenticeship should be served before a full time course
at a I niversity or Technical Institute is taken. Aspirants to

This is

Usually they are expected to pass
an entrance examination or to pro-
duce satisfactory evidence of having
received education of the requisite
standard. As is customary in most
branches of engineering there are
two classes, known as trade and
technical apprentices respectively.
Premiums may be required, par-
ticularly from those who wish to
become technical apprentices, but
this is by no means universal and
the modem tendency is to do without
such payments.

As is the case in other branches
of the industry already dealt with,
trade apprentices are only trained
to become skilled workmen in some
branch of automobile engineering-
There are exceptions to this rule,
for in some of the larger firms they
are allowed to pass through many
of the shops and so to gain a fairly
comprehensive knowledge of the work
carried on throughout a factory.
The usual term of apprenticeship is
five years and during that time the
usual small but progressive wage
is paid.
F The prospects of a technical ap-
prentice are much superior to those
of the trade apprentice, for he spends
varying periods in most of the de-
partments found in automobile en-
gineering works. In these he gains
the necessary knowledge of general
engineering by passing through the
machine, fitting, and erecting shops.
In addition, he acquires more special-

ised knowledge in the engine and road testing departments and in
the drawing office. Experience also may be gained in the examin-
ing, rate fixing, tool design and costing departments. This
will be of the greatest value to  the apprentice who hopes eventually
to take up a really responsible position.

It is very important that a technical apprentice should con-
tinue his studies throughout the three to five years during which
he serves, for otherwise he will be unable to reap the full benefit
of his works experience. Practically all Technical Schools of
good standing arrange courses of study for the National Certificate
in Mechanical Engineering, and it should be his aim to secure
this diploma. He should follow it up by taking the National
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FAMOUS ENGINEERS— 7

Sir William Morris, Bart., founder of Morris Motors Ltd.,
has had a very romantic career. He received his education
at the village school at Cowley, Oxfordshire, and began his
business career by repairing bicycles. He became interested
in motor cars, and at the close of the War turned his attention
to mass production. The firm that he founded now employs
over 15,000 people, and the annual turnover of the numerous

companies he controls exceeds £20,000,000 !
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trained. I t  must be clearly understood that no firm definitely
undertakes to provide employment for apprentices who have
completed their periods of service, but in practically all cases
there would be a reluctance to allow a really good man to leave.

In  any case, at  the completion of the apprenticeship term a
fully trained automobile engineer should look round for suitable
opportunities, either of gaining further experience in some branch

of his work, or of
making a good posi-
tion for himself. The
motor car industry'
is still expanding
and in it there arc
numerous oppor-
tunities for eager
and energetic men.
The greatest suc-
cess comes to those
who are prepared
to branch out and
not to remain work-
ing engineers em-
ployed in the shops
throughout their
lifetime. A know-
ledge of commerce
may be found very
useful, for an en-
gineer who is
familiar with this
intricate subject is
qualified for more
responsible positions
on the administra-
tive side of the in-
dustry or in the
sales departments.

There also are
many valuable open-

ings for the men who remain engineers only. For instance, a
young man who is interested in the scientific aspect of his work
may find his way into the "works laboratory, in which materials
are tested before being used, or into the experimental and research
department, where new work is planned and inventions and
yovel designs are tried out. Another branch that offers scope

for a well informed and
energetic engineer is the
service department.

Even these do not
exhaust the [prospects
of a fully trained motor
engineer, for he may
leave the manufacturing
side of the industry
and take up equally
responsible and well re-
munerated posts out-
side. Motor transport
seems destined to attain
enormous proportions.
Already our roads are
becoming crowded with
motor omnibuses and
giant lorries, and the
next few years un-
doubtedly will see an
enormous increase in
traffic of this description.
The companies that own
and run public service
vehicles require a com-
petent technical staff in
order to advise them on
the purchase of new
vehicles and to superin-
tend the overhauling and
repair of those already
running. Many good
openings of this charac-

ter are available, and similar positions also may be found in the
transport departments of large industrial firms, most of which
now maintain fleets of motor vehicles.

Another direction in which good posts may be found is insurance.
In dealing with many claims that are made, large companies insuring
motor vehicles require expert advice, and a thoroughly experienced
motor engineer in their employ may command a good salary.

Higher Certificate, paying special attention to the branch of
engineering in which he is specialising.

Apprentices in this industry will find membership of one of
the Junior grades of the Institution of Automobile Engineers
invaluable during their period of training. On joining this body
they may take part in meetings arranged for their benefit, at
which they may join in discussions or read papers, and thus
develop powers of
expression that later
will be very valu-
able They also
are entitled to at-
tend regular meet-
ings ol the Institu-
tion. There they
com ? into contact
with their seniors,
and heir accounts
of the latest de-
velopments from
eminent engineers
who are responsible
for them. Visits to
works in which cars,
a cces so r i e s  ana
special materials
are manufactured
also are arranged.
These give splendid
opportunities of see-
ing methods of
manufacture and
works layouts of
many  d i f f e r en t
types. Full in-
formation in regard
to the privileges and
advantages of mem-
bership of the In-
stitution may be obtained from the Secretary, Watergate House,
Adelphi, London, W.C.2.

The boy who possesses a natural aptitude for automobile
engineering and is anxious to enter the industry should seriously
consider the prospects before taking definite steps. If he is
not afraid of hard work or study, and is prepared to work his
way upward from the
bottom of the ladder,
he should begin by
looking round for a suit-
able place at  which to
u ndergo the necessarv
training.

Enquiries regarding
apprenticeship may be
made from local firms
of repute, but the list
of firms whose training
systems are approved
by the Institution of
Automobile Engineers

.also should be studied.
This may be obtained
from the Secretary of
the Institution, and the
Editor of the "M.M.”
also will be pleased to
give information.

After careful study of
the details available the
would-be apprentice
should write to several
of the firms whose con-
ditions appear to meet
his special requirements,
and make his final selec-
tion after careful com-
parison of the advantages
offered. It  may be found
that certain firms have
no vacancies and in that case application should be made - to
others that may appear suitable.

When the articles of apprenticeship have been signed the future
engineer may then settle down to a course of hard work and
study. If he displays exceptional ability and aptitude he will
be given every encouragement, and at  the end of his apprenticeship
he may be given a position in the works in which he has been

Reamering and crank fitting machine in the repair shop of the London General Omnibus Co.'s
works at Chiswick.

Courtesy] [Henry Ford & Son Ltd.
Running-in engines at the Ford Motor Works. Electric motors are used to drive

engines at high speed.
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The Westland “ Wapiti ”
The Westland " Wapiti ” is a " General

Purpose ” two-seater aeroplane, its duties
including bombing, reconnaissance, photo-
graphy, wireless, long-range desert patrol,
and advanced training. In order to
enable it to till such a range of require-
ments the machine possesses a good speed,
excellent manoeuvrability, extremely
robust construc-

Aeroplane Rescue in Switzerland
An aeroplane played a remarkable part

in the rescue of four ski-runners who
recently were lost in the Chnrfirsten
mountains in Switzerland, When news of
the skiers' disappearance reached Zurich,
a message was despatched to the military
aerodrome at Du bend or f, and an officer
was deputed to make a search.

The airman flew
tion, and is com-
fortable and light
to handle. In ad-
dition it is design-
ed to reduce to a
minimum thework
of maintenance.

The ” Wapiti "
has a wing span
of 46 ft. 5 in., and
a length of 32 ft,
6 in. Its weight
loaded is 4,856 lb.
I t  is fitted with
II a nd ley  - Page
automatic wing
slots. Frise type
ailerons are em-
ployed. These
renderthe machine
particularly light
on the lateral con-
trols, and a large
well
rudder gives ex-
cellent directional
control.

The undercarriage is of the Westland
Oleo-leg type which has proved extremely
satisfactory in service and has the ad-
vantage of needing very little attention.
This land type undercarriage may be
replaced by floats, thus converting the
machine into a seaplane.

The Wapiti '* can be supplied as an
all-metal " machine or one of composite

wood and metal construction. In the all-
metal type, shown in the accompanying
illustration, the Westland system of
metal construction is displayed to ad-
vantage. Steel and duralumin tubing
of approximately square section is used
for tlie fuselage members, the joints being
made by flat fish plates and hollow rivets.

The struts are not made to bed together
accurately, but a small clearance is allowed,
the loads being taken by the hollow
rivets. This form of construction lends
itself to rapid production, great strength
and rigidity with minimum weight, and
the easy replacement of parts.

A single radial air-cooled engine is
fitted, this type being specifically chosen
in view of the various climates and wide
range of temperatures in which general
purpose aircraft are called upon to operate.
The engine employed may be either a

in the direction of
the place in which
the skiers had last
been seen and dis-
cove red  their
wh erca bou tsin less
than 30 minutes.
He dropped a sup-
ply of food and
blankets to them,
and then flew to
I’nterwassen in
order to give the
patrol stationed
there the informa-
tion necessary to
enable them to
effect a rescue.
The success of the
search by air has
led to a promise
by the authorities
that military air-
craft always will
be available in
emergencies of

this kind. This decision is of great import-
ance, for in mountainous regions the aero-
plane provides the only means by which a
large area may be thoroughly searched in a
comparatively short time.

This is not the only instance in which
an aeroplane has been the means of
rescue of lost or disabled climbers. In
the first case on record the discovery
was accidental and not the result of a
search. I t  occurred in the summer of
1928, when two men were seriously
injured while negotiating one of the
spurs of Mont Blanc. An aeroplane
taking visitors for flights over the moun-
tain peaks passed overhead, and for-
tunately the pilot saw the frantic signals
of the injured climbers, who were waving
their handkerchiefs and alpenstocks. He
immediately flew back to the aerodrome

* at Chamonix. There be landed and in
red letters painted on the underside
of the wings of his machine a message
warning the climbers to remain where
they were. After returning to the injured
couple, and circling over their heads in
order to enable them to read his mes-
sage, he flew to Mon ten vert, from which
place he guided a rescue party who even-
tually rescued the mountaineers, both of
whom were in a serious condition.

Courtesy] [Westland Aircraft IForAs
The all-metal Westland “ Wapiti ” general purposes machine. On the upper wing the open

Handley-Page automatic slots may clearly be distinguished.
balanced

*' Bristol " Jupiter VI, a Jupiter VIII,
or an Armstrong Sid deley “ Jaguar"

The armament carried consists of a
Vickers ,303 gun firing forward through
the airscrew, and a Lewis gun mounted on
a Scarf! gun ring on the observer's cockpit.
Firing steps are fitted to enable the
gunner to fire vertically downwards, and
for bomb sighting he can assume the
prone position, a sighting aperture being

provided in the bottom of the fuselage.
When fitted with a Jupiter VIII engine,

the “ Wapiti " has a top speed of 142
m.p.h. and will climb to 10,000 ft. in
11 minutes. The service ceiling is 24.000 ft.
“ R100  ” Not to be Flown in the Tropics

According to the Under-Secretary for
Air, the British airship " R10Q ” is not
regarded as suitable for use in tropical
climates because she is equipped with
petrol engines, and for this reason her
sphere of operations will be restricted to

nnancnDEonannannnnnaaDnnnn□□□□□□□□□□nnnnnatmnnDnaanQnnnnoanLi

□□□□□□□n

THIS MONTH’S AIR STORY
Pilot (to lady inspecting his aeroplane) :

° And this, madam, is the engine.”
Lady : ” But if it's fastened like t'lat,

how can it turn over ? *'

the northern latitudes. The sister ship
" R101 ” is fitted with compression ignition
engines, in which fuel with a higher flash-
point is used. As yet these engines are
in the experimental stage, however, and
it is not proposed to install them in " RIM"
until definite proofs of their efficiency are
obtained .
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altitude greater than that of the spot
from which the flight is commenced.

A prize of /1,000 has been offered to the
British Gliding Association for award to
the first British pilot who crosses the
English Channel between 1st J une, 1930, and
31st May, 1932. The flight must be made
in a British glider. I t  is interesting to
record that a prize of /50 offered in 1922
for a glide of 50 miles in a straight line is
yet unclaimed.

British Empire’s Greatest Air Beacon
Promptly at  9 p.m. on 3rd March, 1930,

the great Canadian air beacon shown in
the illustration on this page was illumin-
ated for the first time. I t  is situated upon
the roof of the Hudson's Bay Company’s
store in Winnipeg, Manitoba, and the
lighting up of the 48 neon tubes on the
tower coincided with the opening flight of
the air mail service that has been estab-
lished between Winnipeg, Calgary, Edmon-
ton and Saskatoon by Western Canada
Airways Limited.

The tower of the Winnipeg beacon is
60 ft. in height and its top is 220 ft. above
ground. The total weight of the structure
is more than four tons.

The illumination is provided by 48 neon
light tubes, each of which is 10 ft. in
length. They are arranged in two vertical
groups and may be seen quite easily from a
distance of more than 100 miles. Two
pilots have reported seeing the orange
glow when they were 122 miles from
Winnipeg. On this basis the amount of
territory from which the light will be
visible is 47,000 square miles in area,
and on very clear nights it is believed that
the beacon will be visible from a distance
of no less than 150 miles.

The directing light at the top of the
beacon is of 2,000,000 candle power. I t  is
not intended for distant visibility, but
shows pilots the direction they should take
in order to reach Stevenson Field, an
aerodrome three miles away. The beacon
and the directing light will be lit from
sunset to sunrise nightly.

British Progress in Gliding
In recent months the new sport of gliding

through the air on engineless planes has
made great progress in Great Britain.
Gliding clubs have been formed in various
parts of the country, but as yet activities
have for the most part been confined to
the construction of machines and to
lectures and discussions. The Kent Gliding
Club already has designed and built a
glider, however, and this has been flown
with success. A public exhibition given
by the club attracted a very targe crowd
of onlookers, who were greatly interested
in the new form of flight.

In  order to regularise the position an
organisation called the British Gliding
Association has been formed, writh Air
Vice- Marsh al Sir W. Sefton Brancker,
K.C.B., A.F.C., Director of Civil Aviation,
as President. One of the purposes of this
body is to frame regulations for the
granting of Gliding Certificates and, in
conjunction with a special committee of
the Aero Club, the Association has ap-
proved regulations set up by the Federation
Aeronautique Internationale.

Three Certificates or Licenses arc award-
ed. Iu order to qualify for the first,
which is known as Certificate A, a candi-
date must make a flight of 30 seconds
duration and this must be followed by a
normal landing. The second, or B Cer-
tificate, is only given to possessors of the
first Certificate who have made two
further flights, each of which lasts 45
seconds. During the actual test that
must be undergone by each candidate it
is necessary to remain in the air for one
minute and to make during the flight two
S-shaped curves.

The third Certificate, or License C, is
only given to fully qualified gliders. I t  is
much more difficult to obtain than the
others, for a flight of no less than five
minutes* duration must be made at an

Bulldog machines. Five of these will be
fitted with direct drive Jupiter engines
and two with supercharged Ju piters.

An order for 12 aeroplanes of this type
also has been received from the Govern-
ment of the neighbouring country of
Estonia. Before deciding to adopt a
new type of aircraft the  authorities awraited
the results obtained in Latvia with the
“ Bristol '* Bulldog machines. These were
so convincing that,  in spite of keen com-
petition from other quarters, the “ Bristol ”
Bulldog was adopted as the new' single-
seater fighter for the Estonia Air Force.

The speed of the ,f Bristol*’ Bulldog is
148 m.p.h. at  ground level and 156 m.p.h.
at  a height of 5,000 ft. The first 5,000 ft.
climb is completed in 2-9 mins., while the
service ceiling, 29,200 ft., is reached in
31 mins. The absolute ceiling is 30,300 ft.

New Canadian Air Mail Services
Daily air mail services across the prairies

between Winnipeg, Calgary and Edmonton
have now been inaugurated. The aero-
planes operating the service leave Winni-
peg at  9 o’clock every evening and perform
the 770 mile journey during the night,
arriving at Calgary at 5 a.m. On the
eastbound journey the machines leave
Calgary at 2.15 a.m., reaching Winnipeg
at 12.15 in the afternoon.

The service between Regina and Edmon-
ton, a distance of 456 miles, is performed
by an aeroplane leaving Regina at 8 a.m.
and arriving at Edmonton a t  1.50 p.m.,
the return journey being operated by a
machine that leaves Edmonton at 12.15
in the afternoon and arrives at Regina
at 6 p.m.

New Supermarine Air Yacht
The first flying boat to be constructed

in England for a private owner has been
built by the Supermarinc branch of
Vickers (Aviation) Ltd. The boat is an
all-metal triple-engined monoplane, and
is the first of the type to be constructed
at the Supermarine works. The owmer,
the Hon. A. E. Guinness, ordered the
boat to replace a Supermarine " Solent *’
machine previously used, and he intends
to employ the new' machine for cruising
between England and Ireland.

In appearance the hull of the air yacht
is similar to that of the giant flying boat,
the Dornier “ DO.A'.,” that was described
on page 922 of the “M.M."  for December,
1929, but of course, it is much smaller.
I t  has straight sides, and its resemblance
to the German boat is increased by the
fitting of short stabilisers midway along
the hull and slightly above the water
line of the boat. I n  addition to giving
stability to the machine, these projections
contain the emergency fuel supply and may
be used as M platforms ” when passengers
are arriving at ,  or leaving, the boat.

The yacht has accommodation for a
total of nine people, including the crew' of
three, and is fitted with dual control.
Four open cockpits are provided in addi-
tion to well equipped sleeping quarters.
Electric lighting is installed and the
vessel also carries a wireless receiving and
transmitting outfit.

The three engines with which the vessel
is equipped arc Armstrong Siddeley
" Jaguars " fitted with Townend rings.
The normal cruising speed is 100 m.p.h.,
but for short periods 120 m.p.h. may be
attained. The range of the fully loaded
machine is 650 miles. I ts  all-up weight is
23,520 lb., and w'ith a full complement of
passengers and crew a maximum of 600 lb.
of luggage may be carried.

The great air beacon erected on the roof of the Hudson’s
Bay Company’s store in Winnipeg. On the tower
there are 48 neon tubes each 10 ft. in length, and the

glow is visible from a distance of 120 miles.
Air Mail Services at Croydon

I t  ts expected that during the coming
summer a record number of air mail
services will arrive at and leave Croydon
Aerodrome. Every day Imperial Airways
Ltd. and the K.L.M., a well-known Dutch
company, will run ten services each, five
outward and five inward, while the Air
Union and Sabena will have nine services
between them. The usual Luft Hansa
services also will be in operation and i t  is
expected that by summer the Czecho-
slovakia Air Lines will have inaugurated
a new service between London and Prague.

British Machines for Foreign Powers
A striking proof has been given of

the increasing popularity of British aircraft
among foreign powers. Some months ago
the Latvian Government took delivery
from the Bristol Aeroplane Co. Ltd., of five
” Bristol ” Bulldog all-steel single-seater
fighters fitted with Jupiter Series VI
engines. The authorities have been so
delighted with the service and high per-
formance obtained with these machines,
that an order has been placed with the
Bristol Company for seven additional
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XVI.—THE ELECTRIC INCANDESCENT LAMP
THE electric light that plays such an enormous part in the life

of the world to-day has been brought to its present per-
fection by the combined efforts of many scientists and

inventors extending over a period of some 130 years. In 1801
Sir Humphry Davy, one of the greatest of English scientists,
was appointed lecturer on chemistry to the Royal Institution,
London. Davy was always a keen and tireless experimenter,
and in his new sphere he found fresh facilities for research.
In order to provide him with an adequate source of electric
current the Institution placed at his disposal a large
voltaic battery consisting of 2,000 ceils. Shortly
afterward Davy discovered that if two rods of
carbon, one connected to each terminal of his
battery, were brought into contact and then
gradually separated, an arch of light was
produced between them.

This electric arch, or arc as it came to be
named, was of dazzling brilliance, and at
once suggested the possibility of using it as
a source of illummarion. Unfortunately
such a course was out of the question at
that time. The only source of current was
the voltaic cell, and the cost of setting up
and maintaining a battery of sufficient size
was so great as to make the idea economically
impossib1?. The electric arc therefore re-
mained little more than a cientific curiosity
until the dynamo became a practical and
reliable source of electric current producible
at a cost that was commercially practicable.

The manner in which the arc is produced is
very interesting. Before the two carbon rods
are brought into contact the resistance of the air
space between them is too great to allow a spark
to leap across ; but as soon as the rods touch a current
passes. When the rods are afterwards slightly
separated the spark produced volatilises a small
quantity of carbon between the rods, and the carbon
vapour forms a sort of bridge across which the current is
able to pass. The vapour has a very high resistance, however,
and becomes intensely heated by the passage ol the current ;
while at the same time the tips of the carbon rods become hot
and glow brilliantly. When the rods are placed horizontally
the incandescent carbon vapour is carried upward by rising
currents of heated air, and thus assumes the typical arched form.
If the carbons are vertically over one another, however, the
vapour forms a more or less straight line instead of an arch.

When the carbon rods are fully exposed to the air they waste
away slowly by oxidisation. If the arc is produced by direct
current, such as that from Davy's great battery, minute particles
of carbon are torn off from the positive rod and carried across
to the negative rod, with the result that the former consumes
away at about twice the rate of the latter. The end of the
positive rod assumes the form of a little cup or crater, while the
negative rod is pointed. If alternating current is used, however,
both carbons are consumed at the same rate, for each in turn
automatically becomes the positive electrode.

It was found that this wasting away of the carbons could be
greatly reduced by enclosing them in a glass globe. In this
case, when the current was switched on and the arc formed, the
oxygen inside the globe was quickly consumed and, as the globe
was not airtight, the heated gases produced inside it prevented the
entrance of further supplies of fresh air. When the lamp was extin-
guished and the carbons cooled down, fresh air entered once more.

Although by enclosing them in the manner just described the

carbons could be made to last much longer, they still gradually
consumed away, and eventually the distance between them
reached a point at which the arc broke and consequently the
light ceased. In order to prevent this it was necessary to provide
some means of pushing the carbons together at such a rate as
to compensate for the wastage. In the earliest arc lamps this
had to be done by hand, but subsequently various mechanisms

were devised by which the distance between the carbons
was automatically maintained. One simple mechanism

for this purpose operates by means of solenoids, that
is coils of wire which, when a current passes through

them, acquire the properties of an electro-magnet
an<l have the power of drawing into their interior
a core of soft iron.

The diagram on the opposite page shows how
the mechanism operates. P is the positive
carbon rod and N the negative. H, the holder
for the positive rod, is connected to a rod of
soft iron, C, which is wound with two separate
coils of wire, of which A has a low resistance
and B a high one. Each of these coils is a
solenoid and C is a core that is common to
both of them. Until the current is switched
on, the combined weight of II and C is
sufficient to keep the positive carbon rod
P in contact with the negative rod N.

When the current is switched on it flows
along the connecting cable to the point D

where it finds two separate paths available—
one through coil A to the positive carbon, and

the other through coil B and so back to the
source of supply. Of these alternative paths the

current chooses the one having the lower resistance,
which is by way of coil A. Thus most of the current

passes through A, but a small quantity goes by way
of coil B. As current is now passing through them,
both coils are magnetised, and A tries to draw the.
iron core C upward while B tries to pull it downward.

The contest is unequal, however, because coil A, having a
much larger current passing through it, has greater power than
B, and therefore succeeds in pulling C upward. The result is
that the holder H is also raised, and consequently the carbons
are separated and the arc is struck.

By degrees, as the carbons consume away, the distance between
them increases. The current that passes through coil A, proceeds
by way of the positive carbon P and the arc to the negative carbon
N, and as the distance between P and N increases, the resistance
encountered by the current becomes greater. After a -time a
point is reached at which the path through coil B becomes easier
than that through coil A. Gradually more and more current
takes the easier path, and presently B becomes the more powerful
of the two coils and pulls down the rod C. In this manner carbon
P is lowered and brought down towards carbon N. As the gap
between the carbons decreases, so does the resistance of the
path through coil A ; and presently this coil again receives more
current than coil B, reasserts its superior strength and, by over-
coming the pull of B, checks the further approach of the carbons.
In this manner, by the variations in the strength of the two
opposing coils, the distance between the carbons is always kept
within safe limits, and therefore there is no interruption of the arc.

The arc lamp was given its first really practical test in the
South Foreland lighthouse. The suggestion to install an arc light
there was made by the great scientist Michael Faraday, who
at that time was scientific adviser to the Trinity House Brethren,
the authority responsible for coastal lights. The experiment was

Sir Joseph Wilson Swan,
F.R.S.
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very successful, and theUight was so powerful that on a clear night
it could be seen from the French lighthouses across the Channel.

Subsequently the arc lamp was brought to a high pitch of
perfection, and by reason of its intense brilliance it became very
widely adopted for the illumination of open spaces, streets, the
interiors of large halls, stations, etc. I t  also provided the best
means of illuminating the exteriors of large shops, theatres,
and music halls. In spite of all improvements, however, it
remained unsuitable for domestic use ;
and various inventors began to turn
their attention to producing a lamp that
would fill the requirements of houses
and small interiors in general.

The first man to obtain a patent for an
electric lamp of a type other than an arc
lamp was an American named J. W.
Starr. This patent, which was taken out
in 1845, was for an ** incandescent ”
electric lamp that consisted of a short,
thin rod of carbon enclosed in a vacuum
at the head of a column of mercury.
This lamp gave a bright light, but very
quickly failed owing to the inner surface
of the glass globe becoming black through
the deposition of volatilised carbon
particles. Several of Starr’s lamps were
exhibited in London where they attracted
a good deal of attention as a scientific
curiosity, but they were not regarded as
of practical importance.

A description of Starr’s lamp came
to the notice of a Sunderland youth
named Joseph Wilson Swan, who at that
time was apprenticed to a local firm of
druggists. Swan was keenly ambitious
and he acquired scientific knowledge
from every possible source. One evening
he attended a lecture in the course of
which a demonstration was given of the
heating to incandescence, by means of an
electric current, of a thin wire made of
platinum and iridium. Swan was much
struck with the brilliant light emitted
by the heated wire. He gave the matter
a great deal of thought, and finally came
to the conclusion that it should be
possible to confine a short length of wire
in a glass receptacle, arrange for it to be
heated to incandescence by an electric current, and in that way
produce an electric lamp that would be of greater brilliance
and longer life than the one patented by Starr.

The apprenticeship with the firm of druggists ended prema-
turely owing to the death of the partners, and Swan, then 18
years of age, went to Newcastle where he became assistant to a
chemist named Mawson. This man took a strong liking to his
keen and enthusiastic assistant, who was
always bringing forward new ideas ; anti
being of a generous nature he gave the youth
many opportunities of carrying out scientific
experiments. The research work carried out
by Swan at this time led to his important
inventions in connection with photography,
with which we hope to deal later in these
articles on famous inventions.

Although his attention was very largely
devoted to photographic problems, Swan did
not forget his earlier ideas for the production
of a practicable electric lamp. He realised
that the main weakness of Starr's lamp lay in
the carbon filament, and he commenced a
series of experiments with the object of finding
a carbon substitute that could be made of
wire-like thinness. His chief materials were
paper and cardboard cut into strips, some of
which he coiled into spirals. The strips and
spirals were placed in powdered charcoal
contained in a fire-clay vessel, and this was
placed in a small pottery kiln and its contents
heated to a very high temperature. At the
conclusion of this baking the carbonised strips
and spirals were removed from the fire-clay vessel and suspended
in improvised glass bulbs. .Each one was secured in position
in its glass receptacle by wires that passed outward through an
indiarubber stopper fitted into the neck of the bulb. As much
air as possible was then extracted from the bulb by means of
a pump ; the wires projecting from the stopper were connected

to a battery, and the filament became heated sufficiently to glow
brilliantly. This initial success greatly encouraged Swan.

On one occasion during 1860 Swan succeeded in raising to
red heat a carbon strip |{in. in width, and shaped in the form
of an arch 1 A in. in height. This arch was suspended, as already
described, in a glass vessel from which most of the air had been
removed, and was heated by an electric current from a battery
of 50 cells. Although the success of this experiment was limited,

the result was considered sufficiently
satisfactory to prove that, with a more
perfect vacuum in the bulb and a more
adequate supply of current, a brilliant
light could be obtained.

The difficulty of obtaining a sufficiently
perfect vacuum hindered progress for
a while, but this trouble was overcome
by the invention of the Sprengel mercury
vacuum pump. This pump was adopted
by the famous scientist, William—after-
wards Sir William —Crookes, in order to
obtain the very high degree of vacuum
required in connection with a radiometer
that he had invented. Subsequently
Crookes published a report of his experi-
ments with the new pump, and when
Swan read this, some time during 1877,
he realised that here was the solution
of one of his main problems. He
promptly determined to resume his
electric lamp experiments, and he secured
the co-operation of a Birkenhead man
named Charles Stearn, who had carried
out some very successful experiments
with high vacua.

Research was begun at the point where
Swan had left off in 1860, and by means
of the Sprengel pump improved results
were immediately obtained. Difficulty
was experienced, however, in keeping
the carbonised strip or spiral in a fixed
position so as to secure firm contact
between it and the leading-in wires ;
and this led Stearn to experiment with
other kinds of carbon conductors. Rods
of carbon were reduced to the thinness
of wire and were tried both in straight
lengths and bent in the form of an arch.
The connecting wires were secured in

platinum sockets fitted in the necks of the glass bulbs. Experi-
mental lamps made in this manner gave quite a good light, but
their brilliance, like that of the lamps of Starr, lasted only for
a brief period before becoming dimmed.

Consideration showed that this loss of
brilliance was due to deposition of particles

> driven off from the carbon during incandescence.
After further research this trouble was
remedied by first exhausting the bulb with
the carbon in a cold state and then switching

4" on a current of sufficient strength to heat the
carbon to incandescence, while continuing to
operate the pump. Lamps exhausted by this
process gave an excellent light that did not
diminish in brilliance, and Swan realised that
at last success was achieved.

In December 1878 Swan exhibited his
incandescent lamp at a meeting of the New-
castle-upon-Tyne Chemical Society. This
lamp consisted of a cigar-shaped sealed glass
tube that had been thoroughly exhausted in
the manner just described, and through which
extended longitudinally a carbon wire 1/25 in.
in diameter. The interest aroused by this
lamp was so great that Swan had to repeat his
lecture upon several occasions. An interesting
account of the demonstration of the invention
at one of these lectures is given in the bio-
graphy, “Sir Joseph Wilson Swan, F.R.S.”
by “ M.E.S.” and " K.R.S.,” to which we are
indebted for much of the information contained
in this article. The book records that Swan

concluded his lecture by giving “ the signal for the 70 gas jets
which lighted the room to be turned out, and then (with a sudden-
ness which in those days seemed quite magical) transformed
darkness into light by switching on 20 of his own lamps, producing
an illumination which, as compared with gas light, had a very
brilliant effect/* This was the first occasion (Continued on page 363)

One of the Incandescent Electric Lamps used
by Swan in lectures shortly after his invention

of the Lamp in 1879.

Diagram showing simple method of
carbon regulation for Arc Lamps.
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I Romance of the Salmon Cannery
The “Iron Chink” That Does the Work of 60 Men
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By Hugh P.  Vowles
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A TIN of salmon is usually looked upon as a very
commonplace object, but in reality it has had a
very interesting history. I t  has come from one

of the most remarkable regions of the world, for the
canning industry is carried on amid the stern wild
scenery of Alaska and British Columbia. The canneries
are built on the deeply indented
coasts of the Pacific shores of
North America, and from prac-
tically all of them may be ob-
tamed wonderful panoramic
views of distant snow-clad
mountain peaks.

The manner in which salmon
packing is carried on is one of
the romances of industry, for
throughout its career the fish
that reaches us ready cooked
in tins is scarcely touched by
hand. Cleaning, cutting, can-
ning and cooking are all carried
on by means of intricate and
ingenious machines that in the
season are kept busy day and
night preparing millions of tins
of salmon for distribution to all
parts of the world.

Many salmon canning fac-
tories resemble prehistoric lake
dwellings in being built over
water, the principal structures
being erected on piles driven
into the sandy bottom of one
of the innumerable inlets on the
Pacific coast of Canada and
Alaska. A dock with wharves
provides ample mooring space for the “ scows " or
shallow draught boats in which the fish are caught
and brought to the factory. From the scows an elevator
carries the fish to an overhead conveyor that loads
into the main storage bins. These are arranged in
pairs and their floors slope towards the centre, where
gates or trap-doors allow the fish to slide forward on
the first stage of the long journey that takes them to
the shelves of provision dealers.

The progress of the fish to the tin begins on a second
elevator, from which they slide down a chute into
the bin that feeds the first of the machines used in
the canning industry.

There is a Greek legend of a wonderful giant, Briareus
by name, who had 100 hands and 50 heads. Awe-
inspiring and capable as Briareus must have been,
in the salmon canning industry he would now be con-
sidered out of date, for the cleaning machine first
encountered by the fish does as much work as 60 men
can do in the same time.

In  former days Chinamen were largely employed in
preparing the fish for canning and cooking. Today

practically every cannery has installed this remarkable
machine, which has replaced the 120 hands of 60 China-
men, and is therefore appropriately known as the
" Iron Chink.” In ten hours it deals with 36.000 fish —
an average of one per second —and it automatically
removes heads, tails, fins, and entrails. Salmon of

any size may be fed into it,
for it adjusts itself to fish from
2 lb. to 20 lb. in weight, and
does the work with far greater
precision than the human hands
it has replaced.

At first glance the “ Iron
Chink ” looks very complicated,
but actually it is quite simple
in operation. The accompany-
ing diagram will help to show
how it works. From the storage
bin the fish slide down a wooden
chute on to a table, the rate
at which they pass on to the
machine being controlled by
means of a trap door connected
with a foot lever. The workman
who manipulates this lever also
arranges the fish so that the
heads all point in one direction.
As the fish slide forward a
second man picks up each one
in turn and places it on the
sharply pointed peg marked X,
which passes through the gill
just behind the head.

The " Iron Chink ” now takes
the salmon in hand. The fish
is gripped by  a carrier and

conveyed under the rotating knife blade A, which neatly
slices off the head. The remainder of the fish is then
released by the first carrier, but is immediately gripped
by a second that carries it  in the direction of the dotted
line, tail first, until it reaches B, where the tail is re-
moved by another knife.

The body of the fish is automatically picked up
by the large wheel and in the course of its journey
meets a series of revolving knives. At C one knife
removes the back fins ; at D the remaining fins are
dealt with in a similar manner ; at E a third knife slits
open the body, and cleaning mechanism immediately
sweeps out the entrails. The knives are really rotating
cutters, and with their guard blades they are pulled
down against the fish by  springs that exert just sufficient
force to make them follow the contours of its body,
no matter what size this may be.

Washing is the final operation performed on the
wheel of the “ Iron Chink.” This is carried out at the
point F, where water under pressure is forced into the
carcase. The fish is now perfectly clean and ready
for slicing, and it  is automatically released from the

Cowrfcsy] (Smt/A Cannery Machines Co.
The “ Iron Chink,” a wonderful machine that prepares and
cleans salmon of any size at the rate of 3,600 per hour !
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wheel and falls on to a belt conveyor that carries it
forward to the cutting machine. The “ waste ” parts
that have been removed from it are automatically
conveyed from the " Iron Chink ” into a special plant
that converts them into products suitable for food or
soap, and for dry meal for cattle and poultry food.

On leaving the Chink the fish are conveyed to what
is called the “sliming ” table, where they are inspected
and further clean-
ing is done when
necessary. An ele-
vator then carries
them forward to the
slicing machine,
which cuts them
into pieces of suit-
able size. These
travel to the filling
machines, where
they meet the cans,
which are timed to
reach the machine
exactly when re-
quired to receive
the slices of fish,
the  entire filling
operation being
automatic.

In  the- salmon-
canning industry
even salting is done
by machinery, and
at this stage an
automat ic  device
adds to each can the exact amount of salt required
to make the cooked fish palatable.

After a final glance from an inspector the tins are
ready for the lids. These are loosely placed in position
and the cans are passed into the high speed vacuum
closing machine. In this the air is removed from
the interior of the cans and the lids are firmly clinched
in position leaving the tins airtight.

The salmon is now ready for cooking. For this
purpose the tins are washed and placed on trucks that

carry them into one of the long cylindrical cooking
retorts usually employed. These are of enormous size
and in each more than 4,000 cans of fish may be cooked
at one time. The tins remain in them for about 90
minutes, during which time a regulating device keeps
the temperature constant at 240°F. After cooling off,
the cans are labelled —again by machinery-—and boxed
up in cases ready for shipment to all parts of the world.

In few industries
is the use of machin-
ery carried as far as
it is in salmon-can-
ning, and a recent
development pro-
mises to reduce even
further the time
and labour neces-
sary. This is the
introduction of
floating canneries,
o r  vessels t ha t
catch the fish and
return to port w th
the salmon canned,
cooked, and label-
led ready for the
market.

One of the most
successful of these
floating canneries
is " The Inter-
national," a vessel
that operates on the
Alaskan coast. She

is of 2,715 tons burden, and during a recent run 25,000
salmon were caught and packed between 4 a m. and
4 p.m. on the same day. This is an excellent day’s
work, for it is an average of more than 2,000 an hour.

I t  is interesting to note that in this respect the salmon
industry is following the example of whaling. Vessels in
which whales are cut up and the oil extracted while still at
sea are now employed with great success, and it is by no
means impossible that similar methods will be adopted on
an 'equally large scale in dealing with the salmon.

Ccwrfcsy] [“Pacific Fisherman"
How the “ Iron Chink ’* works. The salmon follow the course indicated by the dotted

line, and when they emerge are ready for slicing and canning.
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How the “

influence Swan's point of view, and although
the English inventor .took out a patent
in the following year it was merely for
his process of extracting all air and gases
from electric lamp bulbs.

While Edison was busy with the electric
lamp that he had patented, Swan, still
aided by Stearn, continued to improve
his own invention. A carbon conductor
of hairpin form and fineness was sub-
stituted for the carbon rod, and gave
gratifying results. Swan was not yet
satisfied, however, and in his search for
a more suitable filament he tested every
substance that could be reduced to suffi-
ciently fine proportions and seemed likely
to form a suitable incandescent. He
experienced many failures, but he persisted
in his search and eventually he evolved
a successful substitute from cotton treated
with sulphuric acid. This treatment
eliminated the fibrous nature of the
material and reduced it to a plastic mass
that hardened considerably on drying,
but yet could be drawn out into the form
of fine wire by passing i t  through a series
of dies. In this condition the cotton
filament was sufficiently flexible to be
bent into any desired shape, while i t

Famous inventions —(Continued from page 3(iJ)

in Europe on which the interior of a
building was illuminated by electric
incandescent lamps.

During 1878 the famous American
inventor, Thomas Alva Edison, became
interested in the subject of electric lighting
and set to work, quite independently of
Swan and Stearn, to evolve a practical
incandescent lamp. From time to time
reports of remarkable progress made by
Edison reached this country, and Stearn
urged Swan to patent the incandescent
lamp that  they had produced before their
American rival forestalled them. Swan
objected to doing this, however, on the
ground that the principle of heating to
incandescence a carbon conductor enclosed
in an  air-free glass bulb had been conceived
and attempted by earlier experimenters,
and therefore could not be regarded as
wholly Iris work. Stearn did not accept
this point of view, and his misgivings
proved justified when, on 10th November
1879, Edison obtained a British patent in
respect to an incandescent electric lamp.
Even this demonstration of Edison's
commercial keenness did not at first

retained its finished form after being
carbonised. This new filament proved
both strong and durable, and gave such
an excellent light that Swan patented it
on 27th November 1880.

The incandescent electric lamp was now
a reliable and efficient source of light, and
Swan decided that the time had come to
manufacture such lamps in large quantities.
Assisted by Stearn and a young electrical
engineer named Crompton, who had
become known as the inventor and maker
of a very efficient arc lamp, Swan founded
the Swan Electric Lamp Company at
Newcastle, and established a factory at
Benwell near that city. As no glass
blowers sufficiently expert for the
work could be found in this country
experienced men were specially engaged
from the Thuringia district of Germany,
and a skilled assistant of Steam's was
brought from Birkenhead to teach them
the art of blowing the special bulbs
required.

We are indebted to the courtesy of
Mr. Kenneth R.  Swan, of London, for
the portrait of Sir Joseph Wilson Swan
and for the illustration of the Swan
electric lamp.
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Giant Engines of Motor Liner "Britannic ”
Interesting details of the White Star

Motor liner "Britannic " have now been
made public. This vessel is rapidly
approaching completion at Belfast, and is
scheduled to enter the Liverpool-New
York service on 28th June.

I t  is stated that when in active service
the twin 10-cylinder four-stroke double-
acting motor engines of the "Britannic ”
will consume 80 tons of fuel oil in one day.

In the same period
each inlet, exhaust and
fuel valve will function
70,000 times, and each
piston will cover a
distance of 280 miles,
while the propellers
will make no fewer
than 140,000 revo-
lutions.

In order to prevent
overheating, 13,000
tons of fresh water
w i l l  be  circulated
daily through the
jackets and cylinder
covers, while 16,000
tons of sea water will
pass through the
lubricating oil cooler,
fresh water cooler
and exhaust manifold
beforebeingdischarged
overboard. Great
attention has been
paid to the prevention
of waste, and the heat
given out by the ex-

haust is used to generate steam at 100 lb.
pressure for general use.

The size of the vessel's engines may be
I realised from the fact that twelve of the

biggest motor cars built could be parked
on the floor space occupied by each
bedplate. The exhaust and inlet valves
are so large that when an engineer wishes
to inspect the interior of a cylinder he
simply removes a valve and climbs bodily
through the opening thus made.

The crank-shaft of the engines weigh
185 tons. Connecting rods, crossheads and
pistons are of corresponding size, but by
means of compressed air the engines may
be manoeuvred with the greatest ease,
and the act of reversal only occupies
nine seconds.

I t  is interesting to note that, with the
exception of the air compressor for feeding
the cylinders with fuel oil, all the auxiliary
machinery is electrically driven.

The owners of the "Britannic " are so
confident of the merits of the vessel that a
sister ship has been laid down. This is
being constructed at Belfast by Messrs,
Harland and Wolf Ltd.

Welded Bridge Built in Australia
An interesting reinforced concrete bridge

has been constructed across a reservoir
in Victoria, Australia. The structure
carries the Western Highway, one of the
main interconnecting roads in Victoria,
and derives its interest largely from the
fact that a number of the reinforcing
trusses are welded together.

An old wooden bridge, 200 ft. in length,
formerly occupied this position. The
capacityof the reser voir
was increased, and the
resulting rise of 10 ft.
in the level of the
water made the con-
struction of a new
bridge necessary. The
concrete structure now
built is of the multi-
span type. It  is a
little longer than its
predecessor, measuring
264 ft. from end to
end. The longest of

! the five spans of which
it  consists is the centre
one, which measures
56 ft. The two ad-
jacent spans are each
54 ft. in length, and
the length of each of
the remaining pair is
50 ft. The bridge is
32 ft. in width, and
carries a roadway of
22 ft. that is flanked
on either side by foot-
walks, each of which
is 5 ft. in width.

British Record in Steel Construction
In the article ''Building with Steel " that

appeared on page 266 of the April number
of the "M.M.” reference was made to the
record created during the building of the
extension at Olympia. London, in pre-
paration for the British Industries Fair
held in February last. The steelwork
was erected at  the rate of 500 tons per week
and in one week 680 tons actually were
put up, this being about three times the
previous record for Great Britain.

Even this remarkable feat now has
been surpassed, for during work on the
construction of a huge London office no
less than 1,080 tons of steel recently were
fixed in the same length of time.

The building on which the record was
made is in Grosvenor Road, and when
completed will be the largest of its kind
in London. Its framework is wholly of
steel, of which about 12,000 tons will be
incorporated in the finished structure.
It  is interesting to note that the contractors
in both cases were Dorman, Long & Co. Ltd.

Apprentices at work in the sheet metal bay of the Apprentice Department of the British
Thomson-Houston Co. Ltd. of Rugby.

Proposed Bridge across the Humber
A short time ago, a number of eminent

engineers were asked to examine the
possibilities of either bridging or tunnelling
the River Humber near Hull. After
careful consideration they have decided
that a bridge across the river is preferable
to a tunnel. They also were asked to
decide if the construction of a bridge to
carry railway track was warranted. This
is thought unnecessary, but it is expected

that work on the construction of a road
bridge across the river will shortly be
commenced.

I t  is proposed that the bridge should
extend from Hessle, about four miles
west of Hull, to Barton-on- Humber on the
southern shore of the estuary. The length
of such a bridge would be about 1 |  miles
and the main span would be 900 ft. in
length. As the River Humber is used by
large sea -going vessels, the deck of a
bridge built across it must be at a height
sufficient to allow shipping to pass under-
neath. For this reason the central section.
1 .400 ft. in length, would be constructed
at  a height of 90 ft. above high water level.
The bridge would have 23 smaller spans,
21 of which would be 250 ft. in length.
Each of the two other spans would have
lengths of 240 ft. The estimated total
cost of the scheme is £1,725,000.

The construction of the bridge would
greatly speed up road traffic between Hull
and Grimsby, reducing the journey by
40 miles, while vehicles travelling between
Hull and places south of the Humber
would be saved a considerable detour.
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Important Canadian Bridge Completed
A new bridge has been constructed

across the North Saskatchewan River at
Nipawin, a point about 75 miles east of
Prince Albert, in Western Canada. The
structure is expected to have an important
effect upon motor traffic to the new settle-
ments north of the Saskatchewan River,
for it replaces a ferry system formerly in
use, and abolishes all the inconvenience
caused by the descent and ascent of the
steep sides of the valley of the river.

The bridge is of steel, and has been under
construction since October, 1928. I t  is
1,907 ft. in length,
towers 150 ft. above
the river, and is esti-
mated to have cost
app rox ima te ly
/400,000. It has two
decks. One of these
is for road traffic, and
on the upper level
runs the main line of
the Canadian Pacific
Railway to Prince
Albert. The latter
city is becoming an
increasingly important
railway centre. Con-
struction is shortly to
be commenced on a
long extension from
it across north-western
Saskatchewan to Lac
la Biche, Alberta, and
authority has been
granted for the building
of a second line, with
Prince Albert as a
starting point, that
will extend to Foster
Lakes, about 250 miles
north of the city.

Railway construc-
tion in northern
Canada has been stimulated by the dis-
covery of the enormous mineral resources
now being exploited in the northern areas
of Saskatchewan and Manitoba. In
addition to the lines already mentioned,
the Canadian Pacific Railway is to con-
struct a third from Nipawin Bridge to
Island Falls on the Churchill River. With
other lines projected by the Canadian
National Railways and the recently
completed railway to Churchill on
the shores of Hudson Bay, the new
routes will greatly assist in the develop-
ment of these important territories.

World’s Largest Lathe
A huge vertical lathe that is claimed to

be the largest in the world has been con-
structed in Germany. I t  is capable of
machining water turbine castings that
are more than 59 ft. in length and about
16.5 ft. in height, and it has been built
for this purpose.

The lathe is driven by a 250 h.p. motor,
and its weight is about 700 tons. The
tool carriers are mounted on a bridge 72 ft.
in length I This is so large that a gangway
is provided along it in order to facilitate
working.

England’s Highest Crane
A mono-tower crane erected on the site

of Liverpool Cathedral, now under con-
struction, is claimed to be the highest in
England.. Its total height is 300 ft., and
the radius of action is nearly 130 ft. The
crane has been erected to raise the massive
blocks of sandstone of which the central
tower of the Cathedral is being constructed.

Launch of Two British Destroyers
Two new British warships were launched

a short time ago. The first of these,
H.M.S. "Active," was built at the Tyne
shipyards of R. & W. Hawthorn, Leslie &
Co. Ltd., and was the first torpedo-boat
destroyer to be launched on the Tyne
since the Great War. The second warship
also is a destroyer. This was constructed
at the Woolston yard of John I.  Thorny-
croft & Co. Ltd., and has been named the
"Acheron.” This vessel is unique in that
it is the first naval vessel to be equipped
with a power* plant employing high-

pressure superheated
steam in combination
with air preheaters.

H.M.S. "Ac t i ve"
has now successfully
completed her prelimi-
nary acceptance trials.
She has an overall
length of 323 ft. and
a displacement of
1,330 tons. Twin-
screw single-reduction
geared turbines are
installed in the vessel
and the total power
developed is 34,000
s.h.p. Steam is raised
in three water-tube
boilers, each fitted
with superheating
apparatus that raises
the steam to a final
temperature of 412QF,
and working pressure
is 300 lb. per sq. in.

The Thornycroft-
built vessel, H.M.S.
"Acheron," is 312 ft.
in length between
perpendiculars and has
a displacement ap-
proximately equal to

that of the "Active." She is fitted with
Parsons steam turbines and twin screws
that are driven through gearing. A speed
of about 35 knots has been aimed at and
it is expected that the vessel will quite
come up to expectations.

H.M.S. "Acheron " is equipped with
four 4.7 in. guns, two 2-pounder pom-poms,
five machine guns and eight 21 in. torpedo
tubes. She is the 101st destroyer that
has been constructed for the British
Admiralty by Thornycrofts.

Zuyder Zee Reclamation Scheme
The scheme for reclaiming the Zuyder

Zee, preliminary details of which were
given on page 613 of the "M.M.” for
August, 1929, has now been carried a
stage further. In February last the first
two pumping stations were officially put
into operation by the Dutch Minister for
Dykes and Waterways.

The two stations have been erected for
the purpose of de-watering the north-west
polder, which is 490,420 acres in extent.
One of them is situated at the eastern
end, and the other in the south of the
Island of Wieringen. The powerful pumps
installed in them are lowering the level
of the water at the rate of slightly over
three quarters of an inch per day, and it
is estimated that the task will take eight
months to complete.

The eastern station is equipped with
two six-cylinder oil engines, each driving
a pump having a capacity of 17,655
c. ft. per minute. In the southern station
there are three pumps each with a capacity
of 15,890 c. ft. per minute.

Cowrfwy] & Hornsby Ltd.

A rear view of a mammoth dragline excavator. This illustration clearly shows the
powerful steam power plant that operates the huge machine.

Australian Irrigation Scheme
A proposal has been made in Australia

to put into operation a scheme for the
irrigation of about 6,600,000 acres of land
in the Riverina district of New South
Wales. The initial area to be supplied
with water is about 600,000 acres in extent
and is situated on the border between
New South Wales and Victoria. Later
the scheme will be extended to the re-
maining 6,000,000 acres. If the suggestion
is carried out, the water required will be
obtained from the Rivers Murray, Edward
and W’akool.

First British Aluminium Tramcar
What is probably the first British tram-

car in the construction of which aluminium
alloy is used to any great extent has been
put into service in Birmingham. The
chassis of the vehicle appears to be of
the normal type, for it has a steel under-
frame and the lower saloon floor is made
of wood ; but the rest of the bodywork
of the car is of aluminium alloy con-
struction. The car was designed and
constructed by Short Bros. (Rochester
and Bedford) Ltd., the well-known con-
structors of all-metal aircraft and seaplane
floats, and although the car possessed
numerous unique features, no constructional
difficulties were experienced by the makers
while it was being built.

The use of aluminium alloy enables an
extraordinary saving of weight to be made,
a tramcar of the same size constructed in
the ordinary manner weighing three tons
more. The actual weight of the new car
is 13 tons 12 cwt. Its overall length is
33 ft. 6 in., its width 6 ft. 3 in., and the
heights of the lower and upper saloons are
6 ft. 3 in, and 5 ft. 10| in. respectively.
A total of 63 passengers may be carried
at one time, 27 being accommodated in
the lower saloon and the remaining 36 on
the upper deck.

During the period that the tramcar has
been in operation its performance has
been found to be considerably above that
of the standard Birmingham cars. Not
only are its acceleration and deceleration
powers better, but the current used is
appreciably' less.
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The Navigation of Ships by Wireless
By Lt.-Coh Chetwode Crawley, M.LE.E.
_ ____E
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JUST before the War the Admiralty were investigating
) the problem of steering a ship that had no crew

on board by transmitting wireless signals from a
station on shore, but it was not till after the War that
an old warship, which was being used as a target for
naval gun practice, was actually steered by this method.
The ship was fitted with an aerial wire and receiving
apparatus. This apparatus was designed so that
when certain wireless signals
were received certain relays
were put into operation, by
which means an  electric current
was  a l l owed  to  ac tua t e
mechanism that moved the
rudder of the ship, say to the
right. Similarly, other wireless
signals worked other relays by
which eventually the rudder
was moved to the left.

The experiment was quite
successful, and lias been re-
peated on several occasions,
both in this country and in
America. The arrangement is
of course rather complicated,
and also it is very limited in
application as it is seldom that
the need arises for steering
ships without crews on board.
But the fact remains that ships
can be steered over compara-
tively short distances, under
good weather conditions, by
means of wireless signals.

Another interesting experi-
ment was carried out a few
months ago by the Admiralty
at Portsmouth. On this
occasion a warship was actually
steered by wireless out of
Portsmouth Harbour and past
the Isle of Wight into the English Channel. The trans-
mitting aerial was laid on the bed of the sea along
the course on which it was desired that the ship should
proceed.

The vessel was fitted with two receiving aerials,
one on the port side and one on the starboard side.
When the ship was exactly over the transmitting aerial
the electric currents received in the receiving aerials
were equal, and therefore the steering gear held the
rudder in a central position. As soon as the ship went
off the course, however, on account of water currents,
wind, etc., it was no longer exactly above the trans-
mitting aerial, with the result that the electric current
received in one of the ship’s aerials was greater than
that in the other. This brought into action a certain
set of relays that released an electric current, which
actuated machinery that moved the rudder in such a
direction as to bring the ship back on to its proper
course. This experiment, too, was quite successful,

and it may be that  applications of this principle will
come into use for certain purposes in the future.

These are the latest developments in the navigation
of ships by wireless, but they are only in the earliest
experimental stages. What we really want to consider
are the schemes that arc at present in actual use for
assisting the navigation of ships by  wireless telegraphy.

Within the last 10 years many ships have been fitted
wi th  d i r ec t i ona l  w i r e l e s s
receivers, or as they are some-
times called, radio compasses.
Radio is the word now used
internationally for wireless,
but wireless is more familiar
to us in England and so we
may as well stick to that.

Directional wireless re-
ceivers are mainly of two kinds,
one with a small loop aerial in
the form of a vertical metal
ring on top of the wireless
cabin ; and the other with an
aerial consisting of two larger
vertical wire loops at right
angles to one another.

In the first case the ring can
be rotated on a vertical axis
by the operator turning a
handle in the wireless cabin.
If wireless signals are being
received from a distant ship
or station the operator finds
that by turning the handle he
varies the strength of the
signals, and that the signals
are at their weakest when the
plane of the aerial ring is at
right angles to  the direction
of the transmitter. If the
plane of the ring is then in,
say, a north-south direction,

the transmitting ship or station is either cast or west
of him ; and by a certain adjustment of his receiving
apparatus he can determine whether the sending station
is actually to  the east or t o  the west. In practice, when
the operator turns the handle a pointer moves over a
compass card, and he can read off direct the bearing
of the ship or station that is sending signals when he
gets to the position where these sound weakest.

In the second case, where the aerial loops are fixed
in position, the operator turns a handle that  rotates
a coil of wire in the receiving circuit, and the whole
procedure is just the same, the pointer in this case
being attached to the rotating coil instead of the rotating
aerial.

Ships fitted with these directional receivers can
obtain their bearings from any ship or station within
an accuracy of two degrees, up to a range of 100 miles
or so, when conditions are favourable ; and a bearing
of within two degrees is, as a rule, sufficiently accurate

A ship’s directional aerial inside an earthed screen.
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for navigational purposes. I t  is obvious how useful
such apparatus must be in case of fog, but up to the
present no ships have been compelled by law to carry
it. A few months ago, however, an International
Conference on the Safety of Life at Sea met in London,
and one of the rules laid
down was that, after
1st July, 1931, all pas-
senger ships of over
5,000 tons must be fitted
with directional receivers.
As a matter of fact
nearly *all large passenger
ships of all nations have
already adopted this
apparatus voluntarily,
to assist navigation in
foggy weather and for
general safety purposes.

We have mentioned
that these receivers give
accurate results only
when conditions are
favourable. That does
not mean weather con-
ditions, but electrical
conditions in the ether,
for it must be understood
that wireless waves are
waves in the ether, not in the air. Very little is known
about conditions in the ether, but fortunately, in this
case, that is not important in practice, because an
experienced operator can tell from the kind of signals
he hears whether conditions are
favourable or not. If they are
not favourable he knows that the
bearings may be inaccurate, and
he reports them as unreliable.

The bearing obtained by this
method is the bearing of the
transmitting ship or station from
the direction in which the ship’s
head is pointing, so that  arrange-
ments must be made for noting
this direction at the moment
when the bearing is observed by
wireless. All this sounds very
complicated, but it is not so in
practice ; and with a little ex-
perience a wireless operator soon
becomes proficient in obtaining
bearings by wireless telegraphy.

A ship can of course obtain its
position if it can obtain two
bearings, first from one station
and then from another. The
operator reports the two bearings,
and the navigator draws lines at
those bearings from the two
stations on the chart. The point
where the two lines intersect will
give the position of the ship.
More accurate results can be
obtained if there is a third station from which a bearing
can be taken and a line from it also drawn on the chart,
but it is not often that three convenient stations are
available at the same time for this purpose. As a
matter of fact directional apparatus in ships is far

more often used for obtaining the bearing of a ship
from a station or from another ship than for obtaining
the actual position of the ship.

At first sight it might appear that there is not much
use in one ship obtaining the bearing of another ship,

as the positions of both
are altering and neither
of them may be sure of
its position. I t  may be
very useful indeed in
certain circumstances,
however. For instance,
if a ship that is ignorant
of its exact position is
in distress, and another
ship that  is coming to
the rescue is able to take
bearings on it, a direct
course may be steered
toward the ship in dis-
tress, with the result of
a great gain in time.
Many instances of this
have occurred, and many
lives have been saved
in this way by directional
appa ra tu s .  Aga in ,
suppose two ships are
approaching each other

in a fog. How useful it is then for them to be able
to  take bearings on one another, and thus be able to
avoid the possibility of collision, which may be averted
by altering their courses, if necessary.

The coast stations in this
country that communicate by
wireless with ships are under
the control of the Postmaster
General, and are worked by
employees of his Department.
Any ship fitted with directional
apparatus may obtain its bearing
from one of these stations. The
ship calls up the station and
asks it to transmit its call sign,
which consists of a group of
three letters, for two minutes
continuously ; and the ship
obtains its bearing by  receiving
the signals on its directional
apparatus. There are eleven
stations round our coasts from
which ships can take bearings
in this manner, and a charge of
live shillings is entered up against
the ship for each bearing obtained.

In addition, a number of coast
stations are being erected for
this purpose alone, and these
stations are called radio beacons.
They correspond to  lighthouses,
but instead of transmitting flashes
of light at definite intervals they
transmit their call signs by wire-

less telegraphy whenever the weather is foggy, and at
longer intervals when the weather is clear. These
signals are sent out automatically, so that ships do
not have to communicate with the stations at all, but
just take bearings whenever they are in need of them.

A Coast Station with a directional receiving aerial of the small single
loop pattern.

View of another Coast Station showing the short
masts that stay out a directional receiving aerial

of the large double loop pattern.
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Zeppelins that invaded England during the War were, in
many cases, assisted in maintaining a course by wireless
beams transmitted for the purpose by  stations in Germany.

Directional wireless was used for many other interest-
ing purposes in the War, such as for locating the positions
of German submarines when they came up to the surface
and made wireless signals. The present writer indeed
supervised the erection of two directional stations for this
purpose. The first submarine heard was unfortunately
located as being somewhere in Spain, but subsequent
attempts were less unsatisfactory ! These particular
stations were abroad, but the most interesting directional
work in the War was that carried out by the direction-

finding stations in this country. The climax of this
work was reached when it was reported to the

Admiralty that signals intercepted from the
German Fleet indicated, judging from the
directions from which the signals were
being received, that the whole fleet was
coming out into the North Sea. Our
Grand Fleet was at once ordered out from
its base in Scotland, and joined battle in
the great sea fight of the War, the Battle of
Jutland. I t  was the first, and the last,
time that the German main fleet set out
to the open sea.

As we have already noticed, the number
of ships fitted with directional receivers is
small, in fact less than 5 per cent, of the
British ships that are fitted with wireless
are equipped with directional apparatus,
so that the great majority of ships cannot
themselves take bearings on shore stations.
If the Orfordness rotating beacon is a
success, more stations of that type may
be erected for the purpose of allowing
any ships fitted with wireless to obtain
bearings, but that is for the future.
For the present, ships that are not
equipped with directional apparatus can
only obtain bearings from six stations
in this country — Wick in the north
of Scotland, Cullercoats near Newcastle,
Mablethorpe near Hull, Niton in the
Isle of Wight, Lizard in Cornwall, Port-
patrick on the west coast of Scotland,
and Malin Head in the north of Ireland.
These stations are fitted with direc-
tional receivers. A ship sends its call
sign continuously for two minutes to

the station ; the station takes the bearing, and then
informs the ship. Nearly 10,000 bearings are taken
in this way during the year, and a charge of five shillings
is made for each one given by a station.

The importance of these land stations which can give
bearings to ships will of course decrease as the number
of ships that are themselves fitted with directional
receivers increases. Such ships may obtain bearings from
any land stations, or from other ships fitted with wireless.

The present state of affairs may be summed up as
follows. Less than 5 per cent, of ships that  are fitted
with wireless are equipped with directional receivers.
These ships can take bearings on beacon stations,
ordinary coast stations, and on other ships fitted with
wireless. The remaining ships can only obtain bear-
ings from stations (six in this country) or other ships
that are equipped with directional receivers, or from
rotating beacons such as the one being tried at Orfordness.

Eight of these beacon stations are now working and,
as they are being found to b.e very useful, several more
will be erected in the near future. This is a new de-
velopment of wireless, and at present the total number
of beacons all over the world is only a little more than
100, about Jialf of which are in the United States of
America.

A few of these beacon stations also send out sub-
marine sound signals at the same time as the wireless
signals. The sound signals of course take a much
longer time to reach the ship than the wireless signals,
as sound in water travels at a rate of only about
5,000 ft. per second, whereas wireless signals
travel at about 186,000 miles per second, that
is instantaneously for all practical purposes.
By a simple calculation, therefore, the
ship can obtain its distance from the
beacon, as well as its bearing. This is a
great advantage from the navigational
point of view, but this type of beacon
is more expensive to erect and operate
than the simple wireless beacon.

These radio beacons, like the ordinary
broadcasting stations, send out signals
in all directions, and are of course only
of use to ships fitted with directional
receivers. The latest development in this
line is the rotating radio beacon that has
recently been erected at Orfordness in
Suffolk. There is no other station of this
pattern in the world, and for the present
it must be looked upon as merely in the
experimental stage. Instead of sending
out signals of equal intensity in every
direction at the same time, this beacon
sends out a rotating beam of wireless
signals, consisting of its call sign. The
direction in which the beam is sent at any
given time is published and known to ships ;
so that if a ship notes the exact time at
which it hears the signals it knows that it
must then be in the beam, and therefore
knows the direction, that  is the bearing,
of the beacon at that time.

The process of obtaining a bearing is
not really quite so simple as this, but
this short explanation will suffice to explain
the general principle. The advantage of
such a beacon over the present all-round
type is that a ship can obtain its bearing
from the beacon by using its ordinary wireless re-
ceiving apparatus in conjunction with a watch ; that is
to say, a ship that is not fitted with a directional receiver
can take a bearing on a beacon station of this type. This
is a most important advantage, as owing to the cost of
directional receivers few ships, comparatively, are fitted
with such apparatus. The great disadvantage is that the
rotating beacon is more expensive to erect and to
maintain in working order than is the all-round beacon.

The rotating beacon has not yet proved itself in prac-
tice, so it would be useless to prophesy whether this form
of beacon will come into extensive use as a means of
assisting the navigation of ships. In regard to aircraft,
however, in which there are much greater difficulties in
installing directional receiving apparatus, there is
obviousl}' a wide field for the use of rotating beacons at
aerodromes, for the purpose of assisting in aerial naviga-
tion. I t  is a matter of interest in this connection that  the

Photograph of a rotating Beacon
Station, showing the revolving loop

aerial.
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Ventilation in Sleeping Cars |
An Interesting L.M.S. Experiment
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I N the early days of railwaysone of the greatest problems I with energy from the ordinary lighting equipment,
with which designers of passenger vehicles were , Variable control is provided giving four degrees of fan
confronted was that of pro- .. speed and the controls are

viding adequate ventilation,
without at the same time intro-
ducing draughts. This difficulty,
of course, became greater as the
speed of trains increased. Great
progress has been made in this
direction, but even to-day the
ordinary non-corridor type of
compartment is far from perfect
as regards ventilation, and every
railway traveller is familiar with
the arguments that crop up as to
whether the windows shall be
opened or closed ! The con-
ditions are vastly superior in the
modern sleeping and dining cars,
and in these vehicles the  traveller
is assured of a very high degree
of comfort. Railway companies
do not rest content with what
has been accomplished, how-
ever, but are constantly experi-
menting with a view to bringing
about further improvements.

placed in the attendant's com-
partment, a pilot lamp being
incorporated to indicate when
the fan is “ on.”

Integral with the fan casing is
a valve arrangement by means
of which the fan may be set to
deliver air to  the berths or to
extract air from them. The
position of this valve is con-
trolled by a lever accessible
through a small door in the
linen cupboard. An alternative
means of air supply to  the fan
chamber is also provided where-
by air may be drawn either
from outside the coach or from
the vestibule.

Air from outside is drawn
through a viscous oil filter
fixed in the coach end and pro-
tected by a cowl. At the bottom
of this cowl is a butterfly valve
controlling the air inlet and

End view of coach fitted with “ Punkah ” ventilating
system, showing the oil filter.

A short time ago the L.M.S. decided to  try the experi-
ment of equipping one of their first-class sleeping cars
with the " Punkah ” ventilating
system of Thermotank Limited, of
Glasgow, and a few particulars of
the installation will be of interest.
This system has been adopted
extensively for shops but its
application to railway trains was
a new departure.

For this purpose was selected an
existing coach having twelve berths
and an additional compartment for
the attendant. Each of the com-
partments is fitted with a patent
“ Punkah ” Louvre which in the
berths is fixed just above the
cornice moulding and over the head
of the bed. An air trunk or duct at
the same height as the louvre is run
along the whole length of the cor-
ridor at the junction of the partition
and the roof, connection being made
to the louvre by a hole cut through
the corridor partition.

A ventilating equipment consist-
ing of a centrifugal fan direct
coupled to  a 250-watt electric motor
is housed in the linen cupboard
situated at the end of the coach.
This motor is designed to  work on
the 24-32-volt circuit and is supplied

this may be opened or closed by a spindle actuated from
the gangway by a carriage door key. Air to be drawn

from the interior of the coach is
, admitted to the fan chamber by

means of a sliding panel forming
part of the inspection door of the
chamber. Only one of these air
inlets is open at a time, and either of
them may be used as the outlet for
the air when the fan is exhausting.
The oil filter is readily removable
through the inspection door of the
chamber, and a spare filter is avail-
able for insertion while the dirty one
is being cleaned. The capacity of the
fan is sufficient to  supply each berth
with about 40 cu. ft.  of air per
minute, a quantity sufficient to en-
sure adequate ventilation. The
actual volume of air entering the
berth is of course under the control
of the passenger the whole time.

Under the preliminary tests the in-
stallation gave good results. I t  was
anticipated that  an excessive amount
of smoke and fumes would be present
in the air discharge when the coach
was passing through tunnels and the
fan was drawing air from outside the
coach. This fear proved to be
groundless, for the air supply
remained satisfactory.

Photos courtesy] [Thermotank Limited
The ventilating equipment in the carriage roof.
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New Royal Mail Vans
Three Post Office stowage vans have

been built at  the L.M.S.R. Wolverton
works for postal service. Although in-
tended primarily for stowage purposes,
the vehicles are so constructed that, should
the necessity arise, they may be readily
altered into Travelling Post Offices. They
are painted in L.M.S. standard colours,
with the words " Royal Mail " in bold
lettering on each side.

The underframes and
bogies of steel are con-
structed to  the  Company’s
standard designs, and are
fitted withshock absorbing
buffers, vacuum auto-
matic brakes and steam
heating, whilst the bat-
teries and dynamo for
lighting purposes are hung
underneath.

The bodies are of oak
and teak framing with
steel panelled sides and
ends. They are 50 ft. in
length, 8 ft.  6 in. in width
and 8 ft. 4 j in. in height,
and are fitted with sliding
doors, a net recess on the
near side and two sliding
doors on the off side.
The floors are of dovetail
corrugated steel sheeting
and covered with Decol ite
flooring composition.

Heating is carried out
by means of Westinghouse
vertical heaters and a
2 in. pipe carried along the roof of the
carriage, and electric lighting is provided
by means of 60-watt lamps in the centre
of the roof.

A Wonder Wagon Train
One of the most remarkable trains ever

run in this country recently was seen at
Sheffield Victoria Station. I t  was hauled
by the largest, heaviest and most powerful
engine in Great Britain—the “ Garratt ”
freight locomotive of the L.N.E.R.—and
adjoining the engine was the largest and
heaviest wagon in the country, having
56 wheels and being capable of carrying
material and machinery up to 150 tons in
weight.

The remaining portion of the train
consisted of 18 to 20 wagons of special
types varying from 50-ton brick wagons
to 40-ton coal wagons, banana vans and
a number of the latest steel and insulated
containers. This wonderful train was
assembled to demonstrate the facilities
that the railways offer for moving heavy
machinery and various classes of merchan-
dise.

Developments on L.M.S.
The 20 engines of the 2-6-0 mixed-traffic

type now building at Horwich are
numbered 13130 to 13149. “ Claughtons “
Nos. 5917 and 5955 have been adapted for
working on the Midland section, and
No. 5942 has been altered to fit . the
Northern loading gauge. Among other
engines that have had their cabs altered
to suit the Midland gauge are Nos. 5337,
5353, 5388, " George the Fifth " class ;

No. 5506 of the “ Ex-
periment ” class ; and
Nos. 5621, 5710, 5728,
5752, of the 11 Prince of
Wales " class.

Amongst the engines
recently withdrawn from
service are a number of
goods engines of various
types and also two pas-
senger engines. These are
No. 5468, " Lady of the
Lake,1* ° Experiment "
class, and No. 5143,
" Renown " class.

Of late years, engine
painting and cleaning on
the L.N.W. section seems
to have been reduced to
a minimum, with the
result that many of the
engines, even on the best
expresses, have appeared
in a deplorably dirty
condition. I t  is gratifying
to note that recently
there has been decided
improvement in this

respect, and engines are being turned out
in much smarter, cleaner condition. The
new black livery now used for many of the
older passenger locomotives is plain, but
when clean, the engines have quite a trim
appearance. I t  is worthy of remark that
engine No. 5964—an unrebuilt “Claughton"
that “ in  memory of the  fallen L.N.W.R.
employees, 1914-1919” is named ‘‘ Patriot '
—is painted “ Midland ” red and kept
in clean condition.

The reorganisation—or “rationalisation”
—of the works at Crewe has brought
about a striking change in the time spent
on the repair of locomotives. Two years
ago the shortest time for a locomotive
to be out of traffic for heavy repairs was
twelve days. That time has now been
halved. In 1920, a particular type of
engine needing heavy repairs was out
of service for two and a half months. In
1925, the time was reduced to five and a
half weeks. In 1927 i t  was brought down
to twelve days, and in 1930, to forty-seven
working hours. Thus in six years the
number of engines undergoing or awaiting
repairs has fallen from 1958 to 554.

Courtesy] [L.Af.S.
One of the three new Post Office stowage vans built at the Wolverton Works of the
L.M.S. When necessary these may readily be converted into Travelling Post Offices.

L.N.E.R. Locomotive News
Six more 0-6-0 goods engines of the J 39

class have been built at  Darlington ;
of these Nos. 1487, 1489 and 1491 are to
work on the N.E. Section, and Nos. 2786,
2787 and 2788, in the Scottish area.

One of the '* Z ” “Atlantics ”—No.
2163—has been equipped with a feed-
water heater of the Dabeg type.

I t  has been decided that 190 engines
shall be broken up in the course of the

present year. Most of these are goods
and tank engines but quite a number of
passenger express engines of old familiar
types are included in the ranks of the
doomed. In the North Eastern area, 11
engines of the Bl  3 4-6-0 class, and 22 of
the D22 and D23 4-4-0 classes, are to be
scrapped . T wenty of the  engines originally
built by Mr J .  Holden for the Great
Eastern Railway are to  go. These are :—
ten passenger engines of the D13 4-4-0
class and ten mixed-traffic engines of the
E4 2-4-0 class. The last five of the
4-4-0 engines with 7 ft. driving wheels
that Mr. M. Holmes built for the North
British Railway, also are scheduled for
destruction.

Fast Run on the L.N.E.R.
The L.N.E.R. report that the “ Harrogate

Sunday Pullman " recently covered the
186 miles from Leeds to King's Cross in
187 minutes, the 156 miles from Doncaster
being covered in 148 minutes at  an average
speed of 63.2 m.p.h. The engine, No. 4419,
was manned by Driver W. Barnes and
Fireman T .  Barker.
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Courtesy] [G.W.fl.
G.W.R, locomotive No. 2251, the first of a new type of 0-6-0 tender engines designed for branch services and main line traffic.

New G.W.R. Six-coupled Locomotives
In view of the advanced age of the

majority of G.W.R. 0-6-0 locomotives,
it has been decided to construct a number
of up-to-date locomotives having the
same wheel arrangement. They will be
used for branch services and light main
line traffic, and will replace on these duties
engines of older types that are in need
of renewal. The first of a batch of 20 of
the new type is now in service. This
is No. 2251, an illustration of which is
reproduced on this page.

The design incorporates the standard
No. 10 pattern boiler with a total heating
surface of 1,247.5 sq. ft. and a working
pressure of 200 lb. per sq. in. The dimen-
sions of the cylin-
ders are 17 i in.
diameter by 24 in.
stroke, and the
driving wheels
have a diameter
of 5 ft. 2 in. The
tractive effort at
85 per cent, of the
working pressure
is 20,155 lb. Thus
the new locomo-
tives are consider-
ably more power-
ful than those
they are to  replace,
for their tractive
effort is only
15,685 lb.

The cabs of the
new locomotives
are of the modern
s ide  - w indow
design that now is fitted to all G.W.R.
tender engines. The tenders are equipped
with water pick-up apparatus and have a
capacity of 3,000 gallons, while six tons
of coal are carried. The locomotives are
equipped with the G.W.R. cab signalling
apparatus.

S.R. Locomotive Works Re-organised
As a result of re-organisation, new engine

construction is now carried out at  Eastleigh
and Ashford only ; engine repairs are
done at these two centres, while Brighton
is used for light repairs only. Repairs
to all bogie coaching stock are being
carried out at Lancing, where such work
is done on a modern and progressive
system. New wagon construction and
general repairs to wagons are being
centralised at Ashford.

A new series of 20 three-cylinder 2-6-0
tender engines are now in hand at
Eastleigh.

Powerful 2-6-2 Tank Engines for G.W.R.
The lower illustration on this page

shows one of a series of 2-6-2 tank engines
now being constructed at  Swindon. These
are intended for employment as mixed
traffic locomotives. Generally they
resemble the engines of the No. 31xx
type, differing in having outside steam
pipes and in the position of the rear
sandboxes. The footsteps at the leading
end also are modified. The first of the
series is No, 5101, and this was completed
at the beginning of October last.

The cylinders are of standard pattern
and have a diameter of 18 in. with a
stroke of 30 in. The grate of the Belpaire
firebox has an area of 20.35 ft. The

heating surface of I
the firebox ► is
121.80 sq. ft. 'To
this must be added
1,144-95 sq. ft.
provided by the
fire tubes and a
further 82.20 sq e
ft. given by the
36 tubes of the
supe rhea t e r
making a total
heating surface of
1,348-95 sq. ft.
The working pres-
sure is 200 lb. per
sq. in.

The  ove ra l  1
length of the new
tank engine is
41 ft. The total
weight is 78 tons
9 cwts. The

coupled wheels have a diameter of 5 ft.
8 in. and the total adhesion weight is
52 tons 13 cwts.

Speeding-Up on the G.W.R.
The Great Western Railway has obtained

the approval of Parliament for its scheme
to construct a new line, two miles and five
chains in length, in order to avoid a curve
at Frome. It  was stated that the  deviation
will mean a reduction of only 300 yards
in distance, but there will be a saving in
the time of the expresses to and from
London of six minutes. I t  was calculated
that the saving in coal in respect to
passenger trains alone will amount to
370 tons a year. The diversion will cost
£78,277.

Starting on 1st April, the G.W.R. has
accelerated the service from the Channel
Islands, the journey time between Jersey
and London and other towns in this
country being reduced by one hour.

Cowrtesy] [G.IKK
One of a series of handsome 2-6-2 tank engines now being constructed at Swindon. These are

intended for mixed traffic working.

The Summer Holiday Rush
On 1st May, according to the  railway

calendar, the summer holiday season
begins, and it continues until the end of
October. Throughout this period, the
activities of all the railways are vastly
increased. Apart from those employed
on the railways—few people realise the
enormous proportions to which holiday
traffic has attained.

Last year, in all, no less than 405,287,341
passengers were carried by the railways
for day and half-day trips, period and
tourist excursions and week-ends, repre-
senting an increase of 58,000,000 over 1928.

This year even greater things are expected
and have been prepared for.

All through the winter, in office and in
workshop, the best brains, brawn and
machinery have been working at top speed
to perfect this wonderful organisation.
The time-tables are now prepared and
every railway man and woman, from the
highest to the lowest, knows exactly what
his or her job is in the great " push.”

There will be more fast expresses, better
coaches and better services than ever before.

Tracks have been strengthened and
improved, and hundreds of new express
locomotives and corridor coaches built.

Signalling is constantly being overhauled
in order to allow greater frequency of
service. Numbers of large seaside stations
have been rebuilt or enlarged to  give better
facilities for the volumeof trafficanticipated.

New and capacious steamers will be
introduced on the Continental and Channel
Islands services. In fact, nothing has been
over-looked in the desire to make holiday
travel quick, convenient and comfortable.
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: The Three Electric Railways of Liverpool
IL  —The Mersey Railway

By R. D. Gauld, M.Eng., A.M.Inst.C.E.
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LESS conspicuous than the Liverpool Overhead Railway with
which we dealt last month , but  equally interesting, is the
Mersey Railway that connects Liverpool and Birkenhead

by means of a tunnel beneath the River Mersey.
On the Liverpool side of the river the Mersey Railway has its

own low level station situated beneath the Cheshire Lines RaiL
ways' Central Station, from which it is reached by stairs and
subways. From
this station, which
is known as Liver-
pool Central Low
Level,, the railway
proceeds under-
ground in a double
track tunnel to
J atnes Street
Station in the ship-
ping office district
of the city. From
there it  falls
steeply to pass
under the river,
which here is
about a mile in
width ; and then
rises again into
the Birkenhead
Station of Hamil-
ton Square.

Con t inu ing
west, the railway
diverges. The
right-hand portion
goes to Birken-

thead Park Station
where a junction
is effected with
the L.M.S. system
that serves New

apart, the one on the Liverpool side being 15 ft. in diameter, while
that on the Birkenhead side has a diameter of 17.5 ft. The shafts
are 170 ft. in depth. From them the main tunnel was set out,
and this was quite a problem because warehouses prevented a
direct sight being taken between the two shafts. A base-line
8 ft, in length in each shaft was obtainable. When the headings
met, 1,115 yds. from the Birkenhead side and 639 yds. from the

Liverpool side, the
error in both the
line and the level
was less than an
inch.

By means of the
drainage headings
it  was possible to
drive small cross
tunnels on to the
line of the main
tunnel, which thus
could be construct-
ed from several
faces or *' break-
ups/ '  At one
time work was
proceeding from
no less than 24
faces at  once. At
the outset the
driving from the
Liverpool side
was carried out  by
hand labour with
drills and explo-
sives, and an ad-
vance of 9 yds.
for a six-day week
was made. At the
Birkenhead side
the  Beaumon t

Railway
The driver may be seen in his compartment.

CourMsy]
A Typical Mersey Railway electric train.

Brighton, Hoylake and West Kirby. At present the electric
trains of the Mersey Railway do not go beyond Birkenhead Park
Station, but the adjoining lines undoubtedly will be electrified
before very long. The left-hand branch comes into the open
just before reaching Birkenhead Central Station. From there
it proceeds .underground again to Green Lane Station and thence
in the open to Rock Ferry where there are interchange facilities
with the L.M.S. and G.W. joint line from Birkenhead to Chester.

The Mersey Tunnel Railway Company was formed in 1866,
but work was not commenced until December 1879, the con-

drilling machine, then recently invented, was adopted, and from
34 to 65 yds. per week was accomplished. Owing to the frequent
breakdown of the machines, however, the average process through-
out the work was 9 yds. per week. “ Tonite ” was found to be
the most suitable explosive, and it is recorded that on one occasion
serious alarm was caused on a battleship in the river as the result
of the sound of explosions coming from some mysterious source
that  was obviously under the water !

In the course of the work a total of 320,000 cu. yds. of rock
were excavated. The tunnel is 26 ft. in width and is 19 ft. in

tractor then being Mr. John Waddell and the engineers Messrs.
Douglas and Francis Fox and Sir John Brun lees. The first
portion of the tunnel to be constructed was that between James
Street and Birken-
h e a d Cen t r a l
Stations.

I t  was expected
that large quan-
tities of water
would have to be
dealt with, both during and after construction, as for 1,32(1 yds.
the tunnel is actually underneath the river. Strangely enough
more water was met with under the land than under the river,
and mostly on the Liverpool side. The smallest distance between
the top of the tunnel arch and the bed of the river is 30 ft. and
at high tide there is a depth of water of 100 ft. The tunnel
passes through sandstone rock, and the comparative dryness
under the river was thought by the engineers to be due to the
sealing up of the fissure in the rock by fine silt and clay.

The tunnel is designed with a drainage heading from a shaft
a t  each side of the river, rising up on a gradient of 1 in 500 to
meet the lowest point of the tunnel beneath the river. These
shafts subsequently became the pumping shafts, and the sinking
of them was the first job to be undertaken. They are 1.770 yds.

height from the rails to the highest part of the roof. The brick
lining varies according to the nature of the rock, but it is usually

18 in. in thickness.
A l toge the r
38,000,000 * * *
were used,
special type
construction
employed
the Mersey RaiL
line in Birkenhead.

Very powerful pumps were installed at the outset and no serious
trouble from water has ever been experienced in the tunnel.
Large quantities of water had to be pumped out, however, and
in 1919 the average amount dealt with was 6,000 gallons per
minute. If the pumps were to fait, the capacity of the drainage
heading is such that it would take five hours for the water to
rise to rail level, thus providing an adequate margin of safety.

The tunnel was opened by the late King Edward, then Prince
of Wales, on 20th January, 1886, but traffic did not commence
until the first of the following month. At first steam locomotives
were used and elaborate arrangements for ventilation were made,
fans 30 ft. and 40 ft. in diameter drawing out foul air at the rate
of over 1,000,000 cu, ft. per minute. When electric working

To BIRKENHEAD
A bricks

A
of

was
where

| PLATFORM

'b F
Diagram showing the operation of the automatic points system at Liverpool Central.

way passes under the L.M.S. and G.W. joint
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was introduced in 1903, consequent on the equipping of the line
by the Westinghouse Electric Company, the ventilation require-
ments were much reduced, with the result of a fall in the annual
cost from /5,430 to /332.

The rails at  James Street Station are 90 ft. below the level
of the booking hall, and the corresponding depth a t  Hamilton
Square is 100 ft. The
stations arc 400 ft. in
length in tunnels of
27- in. arched brickwork,
and are 50 ft. in width
and 32 ft. in height. For
such deep stations lifts
are, of course, essential,
and the original hydraulic
lifts supplied by Easton
and Anderson are still
in use. The lift cages,
20 ft. in length, 17 ft. in
width and 8 ft. 10 in. in
height, of which there are
three at  Hamilton Square
and three at  James Street,
are attached to direct-
acting rams 18 in. in
diameter. The stroke
of these at  James Street
is 76 ft. 6 in., and 87 ft.
9 in. at  Hamilton Square,
and the sinking of the
ram cylinders into solid
rock was no easy task.
At each of these stations
there is a 10,000 gallon
supply tank of water
placed on the top of the
buildings about 120 ft.
above the pavement, to
secure a reserve of water
under a high head in
the very unlikely event of
failure of the lift pumps.

The inclusive cost of the Mersey Railway was about /737,000
per mile, and although it has never been a high dividend line
its traffic has continued to increase steadily. In 1902, the last
year of steam working, less than seven million passengers were
carried. In 1928 the number
was about 17 millions, and
464 trains per day were dealt
with at Liverpool Central. At
present the services are worked
by 28 motor cars and 40 trailer
cars, all of which arc bogie
vehicles of large capacity with
centre gangway and end doors.

When the line was first
opened, and for many years
afterwards, it was signalled
mechanically. This placed a
very severe limit on the number
of trains that could be dealt
with, partly on account of the
long section beneath the river,
and partly due to the steep
gradients, 1 in 27 and 1 in 30.
leading under the river from
James Street and Hamilton
Square. In  order to provide a
better train service during the
" rush hours ” it  was decided
to adopt a system of automatic
signalling, somewhat similar to
that used on London’s Under-
ground Railways; and in 1922
the first section between Liver-
pool Central and Hamilton
Square was brought into use.
Train stops to apply the brakes
to trains over-running stop
signals are also employed, and
illuminated train destination

this work was the introduction of the automatic working of points
at Liverpool Central. This was the first installation of its kind
in the world, and i t  enabled a signal-box to be normally closed.

The operation of the system will be made clear by reference
to the diagram on the opposite page. A train arriving from
Birkenhead runs on to the piece of track CF, adjoining the plat-

form, but i t  can only
do this if the points a t
C are set for leading
into the siding ED. After
the lapse of a certain
amount of time, actually
about 25 seconds, and
providing that siding AB
is clear, points B and C
automatically move over
and the signal goes to
clear to  allow the train to
pass into siding AB. As
soon as it  clears the
points B, and a few
seconds have elapsed,
points B and C move
back again, and the train,
providing that section
BG is clear, draws for-
ward and loads up  at
the platform adjoining
BG. When ready the
train leaves for Birken-
head on the right line.
Meanwhile another train
can run on to track Cff
and be discharging its
passengers at the plat-
form. A more recent
development is for the
crossover FG to  be worked
automatically, so that if
necessary trains can de-
part for Birkenhead from
track CF, passing through

the crossover FG. This plan greatly simplifies operations.
The enterprise of the Mersey Railway in adopting such up-to-

date methods and in being actual pioneers in automatic point
operation is highly commendable and is sure to be rewarded

by a large increase in traffic.
One great drawback of the

journey from Liverpool, via the
Mersey Railway, to various
parts of the Wirral Peninsula,
is the necessity of changing
from the electric to the steam
trains. A glance at the accom-
panying plan, in which the
route of the Mersey Railway is
indicated by heavy black lines,
will make this clear. For in-
stance, a passenger wishing to
travel from Liverpool Central to
West Kirby may do so by either
of two routes. He may go by
electric train to Rock Ferry and
change there into a steam train
on the L.M.S. andG.W.R. Joint
Railway, travelling via Hooton
and along the coast line through
Parkgate. Alternatively he may
travel by electric railway to
Birkenhead Park Station, and
the*e change into a L.M.S.
steam train, reaching West
Kirby via Meols and Hoylake.

In  cither case the  change from
electric to  steam or vice versa is
inconvenient, and i t  is interest-
ing to learn that there is a
prospect of the electrification of
the whole of the L.M.S. line from
Birkenhead Park to  West Kirby,
and also the branch from Bidston

Courtesy] [ATiwwy Railway
Interior of the signal-cabin at Hamilton Square Station.

Plan of the Mersey Railway and its connections.

indicators are provided at the stations.
In 1925 the automatic signalling was greatly extended, being

carried to Birkenhead Park on one branch and Green Lane on
the other. But without doubt the most interesting feature of

to New Brighton. The short branch from Bidston to Seacombe is
not at  present included in the scheme, possibly because the L.N.E.R,
have running powers over this section for trains on the old Great
Central line to  Chester and over the Dee to  Wrexham and North Wales.
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nnm for use as illustrations. Articles that are published
will be paid for at our usual rates. Statements con-
tained i n  articles submitted for these pages are accepted
as being sent in  good faith. but the Editor takes no
responsibility for their accuracy.

These pages are reserved for articles from our readers.
Contributions not exceeding words i n  length are
invited on any subject of general interest. These should
be written neatly on one side of the paper only, and
they may be accompanied by photographs or sketches

A Tall Hedge in Jamaica
I was greatly interested in the illustration on page

932 of the December, 1929, “M.Af.”
of what is described as the “World's
Largest Hedge." The accompanying
photograph shows the bamboo hedges
on the sides of a road in the parish of
St. Elizabeth, Jamaica. These are not
so tall as the Scottish example, but
are interesting and well-grown hedges
from 50 to 60 ft. in height.

The trees are not kept cut back,
as is the case with the beech trees at

Baby Seal as Pet
While visiting Vancouver I was fortunate enough

to meet a real live baby seal. I first
saw the creature while walking on the
seashore in the early morning. He
was lying on a swimming raft that  I
and my friend used and we quickly
waded out in order to  inspect him at
close quarters.

The seal did not look particularly
healthy and my friend and I came to
the conclusion that he was sick and
had been abandoned. But we took
him ashore and gave him a good feed
of warm milk in order to revive him.
Later we built a pen in which we placed
a tank of water. There he lived for
some time and looking after him was
a very interesting task. Unfortunately
he did not thrive, however, and one
morning was found dead. Examination
showed that he had succumbed to an

Meiklour, and they form an arch that
covers the road for a distance of
practically a mile. The avenue is one
of the show places of the island and
during the winter months is visited
by thousands of tourists from colder
countries.

F. R.  HENRIQUES (Jamaica).

attack of pneumonia.
W. McLEOD (Winnipeg).

Threatened by  a Torpedo
The article on the Whitehead Tor-

pedo that appeared in the “M.M.” for
February last reminded me of an unusual experience
that I had some years ago at Weymouth. While
fishing from the long stone pier I noticed that near

Wonderful bamboo hedges in Jamaica.
These reach a height of 60 ft. Tin Mining in Tasmania

For two years my father has been Chief Engineer
of the “Pioneer ' ’  Tin Mine in Tasmania, and as athe end of the Portland breakwater was

a warship carrying out torpedo exer-
cises. The courses followed by the
torpedoes were plainly visible. They
travelled in circles, sometimes on the
surface of the water and at others nosing
through the waves.

Suddenly one torpedo got out of its
course and headed straight for the pier
on which I was standing. Feeling
slightly alarmed, I watched it coming
nearer and eventually it  crashed into
rocks within a few feet of the pier itself.
The impact dented it considerably, but
the propeller at the back continued to
run for quite a long time before slowing
down and stopping.

At that time I did not know that prac-
tice torpedoes are not fitted with a
warhead and contain no explosive charge.
As the torpedo approached me, therefore,
I had an uneasy feeling that  the impact
would cause a terrific explosion and in
view of the destructive capabilities of tor-
pedoes my thoughts may well be imagined !

A. L. JONES (Abergavenny).

result I have become greatly interested
in the operations carried on there.
The tin is found 70 or 80  ft. below the
surface of the earth and the earth con-
taining it  ■ is washed out by water
delivered from high-powered jets, the
muddy liquid coming from the mine
being delivered to  the races on the
surface by means of powerful pumps
mounted on barges. There the heavy
metal settles to the bottom, while the
sand and rubbish are washed away,
to be removed finally by means of a
series of huge buckets that deposit it
on a conveyer. Washing away the sand
and earth in this manner is the most
economical method of tin mining.

The crude tin remaining in the race
is sent to Launceston, Tasmania, in
order to be smelted. Tin smelted at
this place is valued highly, and buyers
in Great Britain readily give £5 per
ton extra for it. Much of this high
quality metal comes from the Pioneer
mine.

J.  GILBERT (Tasmania).

Our reader, W. McLeod, holding
a baby seal captured by him near

Vancouver.
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every bird, large or small, has good reason to fear.
Such incidents as these are everyday tragedies on

the moors. I t  is not every Peregrine Falcon that
preys on game birds, but gamekeepers and trappers
take no risks, and when their eyries are discovered
the birds are ruthlessly destroyed. There may be
justification for this. In  a Perthshire glen I have seen
Peregrines launch themselves from the precipitous
crags on which they nested upon every bird that

happened to come within
their domain, sending their
victims to the ground in a
mass of bloodstained feathers.
This was not done for the
purpose of obtaining a meal,
but only for the pleasure
that these birds seem to
derive from killing.

The usual haunts of the
Peregrine are high cliffs bor-
dering the sea, mountains
or glens where food is abun-
dant, and they often frequent
woods on the outskirts of
cities and villages. The
nesting period is from April
to June, and the most ardent

egg collector thinks twice before venturing to climb
to the high and most inaccessible ledge where the bird
makes its nest. The eggs are four in number and have
a very handsome appearance. They are reddish brown
and are closely speckled and blotched with darker
shades. During the first few weeks of their lives the
chicks are covered with the white down that is charac-

teristic of infant birds of prey. At
the end of that  period they cast
it  off and don the magnificent
plumage that distinguishes the Falcon.

Owing to the operation of the
Wild Birds Protection Act the Pere-
grine Falcon is increasing in numbers,
but nevertheless it  suffers greatly
from the gamekeeper’s enmity, and
the greed of the egg collector.

J .  KENNY (Glasgow).

The Solway Viaduct
The Solway Viaduct connects Seafield, Annan, in

Scotland, with Bowness on the southern shore of the
Solway Firth. This old railway bridge is chiefly of
interest on account of its length, which is considerably
more than a mile. I t s  construction was commenced
in 1865, and the official opening for both passenger
and merchandise traffic took place in 1869.

The steelwork of the viaduct
is supported on piers of light
construction and only com-
paratively small loads could
be taken across it. I n  ad-
dition, the violence of the
gales that sweep up the Firth
occasionally made it  necessary
to  stop all traffic in order to
avoid the risk of trains being
blown over the parapet. At
times danger threatened from
ice, and at the end of the
exceptionally severe frost of
1881, heavy floes descending
the Firth carried away several
piers, leaving a wide gap in
the middle of the viaduct.

After this mishap the line was closed for three years,
but eventually it was decided that  i t  was worth while
making the necessary repairs. On the reconstructed
bridge traffic then ran as usual until 1920. In  that
year the viaduct was condemned as unsafe, and since
then no trains have passed across it.  For some time
afterward foot passengers desiring to cross the Firth
made use of the structure, but this
practice recently has been forbidden,
and thus the useful career of one
of the longest railway viaducts in
Great Britain has come to an end.
I t  is reported that the disused
structure is now to  be demolished.

L. CowELL (Annan).

The Solway Viaduct is more than a mile in length and is one
of the longest structures of its kind in this country.

The Peregrine Falcon
The heather-clad moorland was

bathed in bright sunshine. Grouse
and pheasants were busily engaged
preening their feathers. The sun’s
rays enhanced the gorgeous colour-
ing of the male pheasant’s plumage.
Far above this peaceful scene hovered
a mere speck in the sky. In  ap-
pearance this was harmless to
anyone looking up from the moor,
unless they had learned to recog-
nise the form of the Peregrine Falcon,
one of the most greatly feared
of British birds. Up it soared to
a height at which it  was almost
invisible to the naked eye ; then like a thunderbolt
it shot down upon the peaceful game birds in the
heather.

In  an  instant all was commotion. The male pheasant’s
warning cry rang out, and the sharp cry of the cock
grouse added to the alarm of the terrified hens. The
warnings were in vain, however, for the Peregrine
swooped on his intended victims and struck them
death-dealing blows with the razor-like spurs that

Making a New Ice Surface
Recently I paid a visit to  a London

ice rink while the surface was being
renewed. This was done by hand,
the operation being completed in
less than an hour by eight men.

The ice was first scraped in order
to  eliminate the scratches made by
skates. After sweeping off the
material removed in this manner the
surface of the rink was watered by
means of a hose pipe at the end of
which was a fine rose. As the water

fell the ice became as smooth as a sheet of glass and the
lights were reflected in it  as if it were a mirror.

I was informed that the ice is three in. in thickness.
I t  rests on a bed of concrete in which are embedded
miles of iron pipes and through these brine at a tem-
perature below freezing point is continuously pumped.
The refrigerating machine that  cools the brine is installed
in the cellar underneath the rink. A new ice surface
is provided three times daily. C. F. GRAHAM (Erith).

The piers of the Solway Viaduct are of
light construction and on one occasion

several were broken by ice floes.
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these pages we review hooks that are both of interestand of use to readers of the “M.M."  l l>  have made
arrangements to supply copies of anv of these hooks wherereaders find difficulty in  obtaining them through the usual
channels.

Orders should be addressed io the Hook Dept., Meccano
/.muted. Old Swan, Liverpool, and 1/- should he addedto the published price of the book to cover the cost of
postage. The balance remaining will be refunded
when the book is sent, as postages on different booksvary according to the weight and destination.

"Ur  of the Chaldees "

" Articulated Locomotives **
L. WiENER. (Constable. 42/-)

Professor Wiener has given us a masterly
review of this special class of locomotives,
which are used mostly on colonial and
overseas railways. He has tried to estab-
lish a clear system of classification of the
numerous types, stating his facts methodi-
cally so as to facilitate reference and avoid

confusion.
The volume is divided into four

books, which deal respectively with
articulated locomotives properly
so-called ; semi-articulated loco-
motives ; temporarily articulated
locomotives, or locomotives with
auxiliary engines ; and the utilisa-
tion of the weight of the tender
for propulsion. The books again
are divided into numerous parts,
fully classifying all the different
locomotives that fall under the
various heads. There are many
illustrations both in half-tone and
line, and although separate indexes
fill the want to a certain extent the
book lacks a comprehensive index.

Although the author does not
describe articulated locomotives in
chronological order, an appendix
gives the sequence of the invention
and progress of this type of loco-
motive. We learn that the first
articulated locomotive was in-
vented by Horatio Allen in 1832,
and was built by the West Point
Foundry for the South Caroline

By C. L. WOOLLEY
(Ernest Benn Ltd. 7/6)

This book is a popular account
of the romantic and historically-
important discoveries made on the
site of the City of Abraham by the
Anglo-American Expedition. Mr.
C. Leonard Woolley, the author,
was the head of the expedition, and
although most people have heard
about the excavations (and par-
ticularly of those at Ur of the
Chaldees), few people know much
about the wonderful work that has
been going on there.

This book is intended to give
information in a general way and it
describes the excavations as a whole
in a simple and readable manner.
Only the more important results
of the excavations a t  Ur are des-
cribed, the technical aspects of the
work have been omitted altogether.
More attention has been paid to
individual objects and to the
manner of their discovery than to
the historical conclusions that may
be based on them. The objects anil
the buildings brought to light dur-
ing the seven years just passed are dealt
with in historical order, as far as is possible,
because only so can they be seen in true
perspective. The book is in no sense a
history of the Sumerian people or of the
city of Ur, but an account of the
excavations that are helping to
make that history possible.

Mr. Woolley’s story is a fascinat-
ing one. First he tells us about
the discovery made last winter of
material evidence for the Flood,
and for the culture that preceded
that disaster in southern Meso-
potamia. Then comes an account
of the early cemetery, including the
now famous Royal Tombs, the
treasures from which have revo-
lutionised our ideas of the be-
ginnings of western civilisation.
Next are described the ruins of the
time of the Third Dynasty, when
Ur was an imperial city and its
finest buildings were erected, and so on
until the latter days, when the sister of
Belshazzar was High Priestess of the
Moon-God and Cyrus, King of Persia,
restored for the last time the age-old
monuments of the holy city.

Railroad. Two years later Miller
patented a system for transferring

part of the weight of the tender to the
locomotive, and this system was applied
by Baldwin to locomotives for the Phila-
delphia and Trenton Railroad.

In 1863, Robert Fairlie patented his
articulated locomotive with either
a simple or a double boiler, and
this type was used for many years,
a large Fairlie locomotive Pro-
gress ” being built in 1865 by Cross
and Co., for the Neath and Brecon
Railway. The first single Fairlie
locomotive was built about 1869
for the Great Southern and Western
Railway of Ireland.

The first Mallet locomotive,
“ L' Avenir," was built in 1887 by
the Societe Mctallurgiquc in Bel-
gium. I t  was tried on the Military
Railways of Toul, later at Laon,
and in 1889 was placed in regular
service on the Paris Exhibition
Railway, since which time thou-

sands of Mallets have been used in different
parts of the world. The first standard
gauge Mallet was built in 1890 for the St.
Gothard Railway and at the time was the
most powerful locomotive in Europe.

The first Garratt simple locomotive

A gold and mosaic Harp taken from the Great Death Pit al Ur (see below).

An inlaid Carping Board. One of the illustrations from “Ur of the Chaldees”
reviewed on this page.

Few excavations have produced in so
short a space so continuous a record of
civilisation, and for some of the periods
the only evidence that 'U’e possess comes
from the ruins of Uri But if it is as
historical documents that the objects
there unearthed gain most in interest
their artistic appeal is scarcely any the
less insistent.

One of the most interesting portions of
the book is that in which Mr. Woolley
describes how he dug down to a great bank
of clay, 8 ft. in thickness, that could only
have been deposited by a flood of enormous

magnitude. Beneath this he was astonished
to find the flints and coloured pottery of a
highly civilised race. He realised at once
that he had discovered evidence of the
Flood described so vividly in the Book
of Genesis.
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was over, except for rejoicings that were
carried on until evening, with native
dancing and general celebrations.

" The Boys’ Book of Cricket ”
By F. A, H. HENLEY. (G. Bell & Sons Ltd.  3/6)

It is easy for anyone who has played a
particular game for a few years to write

a book about it containing
sound general advice that
nobody can quarrel with,
and yet having no prac-
tical value because it
contains little else but
generalities. Mr. Henley
has achieved the difficult
task of writing a book
that contains few gener-
alities, but is packed
with practical advice. I t
is certainly the best boxes’
book of cricket we have
seen.

The author adopts the
modern scientific method
of teaching largely by
means of action photo-
graphs. He deals first
of all with the correct
method of holding the
bat, and passes on to
show by word and picture
exactly how different
types of strokes must be
played if they are to be
successful. An interesting
feature of the illustrations

was built-in 1911 by Beyer Peacock and
Co. Ltd., for the Darjeeling and Himalayan
Railway, and an eight-cylinder Garratt
was built the following year for the Tas-
manian Government Railways. The first
Garratt locomotive used in England was
built in 1923 and patents were taken out
by Beyer Peacock & Co., about 1924
for Mallet—Garratts, and
Turbine Garratts.

“ From the Ivory Coast
to the Cameroons ”

By A.  J .  REYNOLDS
(A. A. Knopf. 12/6}

Those fond of travel
and adventure will find
much informative reading
in this book, in which the
author not only shows a
keen appreciation of the
beauties of Nature but
adds much to our know-
ledge of birds, beasts, and
fishes, trees and flowers,
as well as of native types.
The book, which is very
readable and contains
many interesting and
amusing stories, takes the
reader from Sierra Leone
to Kumasi and into the
interior ; then to Axim
and inland to Akim,
through the Great Ashanti
Forest ; back to Cape
Coast Castle and after

Visitors for the “Stooling” of Kuwaku Boateng arriving from the outlying villages under
his rule. They came accompanied by native musicians and drum beaters see below).

various adventures to Accra, where we
learn something of the cocoa and cotton
industries of the Gold Coast Colony.
In the final chapters we are told the
thrilling story of the conquest of Togaland
and of the Cameroons.

One of the illustrations that we publish
on this page shows a preliminary scene to
the interesting custom of
” stooling ” a West African
Chief—in this case his name
was Kuwaku Boateng.
Every subordinate chief
from the surrounding dis-
trict came to  the ceremony
accompanied by his State
I mbreUa Bearers. The
umbrellas were immense,
some being 12 ft. in dia-
meter, gaily coloured and
tasselled. On the various
routes that led to the cere-
mony there was an in-
cessant drumming accom-
panied by the " music ”
of the native musicians'
flageolettes, pipes and
horns. The tap of a drum
was enough to make the
whole party shout and
dance like madmen !

When the chief approach-
ed the place for the cere-
mony, he dismounted from

is the chalk lines that are shown drawn at
right-angles to the stumps in order to
demonstrate exactly the position in which
the feet should be placed. The chapters
on bowling are clearly and concisely
written, and one only regrets that the
author was not able to include a larger
number of photographs in this section.

It  is obvious that bowling
methods are more difficult
to illustrate than batting
strokes, but we think that
more might have been done
in this direction. The
advice given on equipment
is thoroughly practical, and
we are glad to see that
the author emphasises the
necessity of wearing gloves
at practice. The import-
ance of " kit inspection "
before a match is illustrated
by a reference to the victory
of Cambridge in the I Uni-
versity match of 1905,
which was almost certainly
the result of Oxford’s best
bowler bursting a shoe and
having to bowl in an ill-
fitting borrowed pair.

The book concludes with
a chapter entitled “ Do's
and Don’ts,” and we agree
with Mr. P. F. Warner,

his hammock, which was
covered by an immense
coloured umbrella. His
mother, who came to
clothed in a man’s waistcoat from which
the pockets had been cut, dealt very
promptly with an old chief from an
outlying district. Whilst the palaver was
at its height, this old chief created some
commotion that was not on the programme.
With one cuff from her huge hand the
queen-mother laid him flat, and “ before
he could recover she stamped on his
head with a foot as large as a shoulder
of mutton ! . . . Guns were going off

On the Afram River, Eastern Province. The illustration shows ceremonial barges of a chief from
the northern territories. (Both the above illustrations are from the book “ From the Ivory Coast

to the Cameroons” reviewed on this page).

five subordinate chiefs who took hold of
whatever portion of his body came handiest
and with extraordinary gentleness con-
ducted him to the golden stool of his father,
and with see-saw motion raised and lowered
him five times. When he had been
placed on the stool for the fifth time
he rose of his own accord and immediately
some of his attendants seized the stool
and darted away with it, this being part
of the ceremony based on an historical
legend. The ceremony of ** stooling ”

when, in a foreword, he
says that this " might
with advantage be framed
the wall of every cricket

pavilion throughout the British Empire."
the ceremony and hung on

Interes t ing New Books
hope to deal with the undermentioned books

early issue,
“ HOBBIES FOR GIRLS ”

by Mabel K. Gibbard
(Sampson Low, Marston Co. Ltd.

“ HOBBIES FOR BOYS ”
by G. Gibbard Jackson

(Sampson Low, Marston Co. Ltd.

.without cessation. As different chiefs
approached, the noise was deafening.
Each chief was saluted with a terrific
crash of gunpowder. The drums were
carried on men's heads and the beaters
walked behind, crashing away at their
instruments. . . , Dancers accompanied
each chief . . . in giddy swaying circles

round the drums.
“ When all were present the chief

was invited by the Commissioner to
take the stool, but before be was allowed
to do so the queen-mother had a word
to say and apparently it took her about
an hour to say it ! ” Wien she had
finished, the chief was seized by the

p i  an

6/-)

6/-)
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Linking Up Two Continents
Proposed Railway Under Straits of Gibraltar

By R. D. Gauld, M. Eng., A.M.Inst.C.E.
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

□
□
□

□

THERE seems to be something peculiarly fascinating
about submarine tunnel schemes. Their possi-
bilities arc certainly far-reaching, more so indeed

than appears at first
sight. Take, for
example, the  proposed
tunnel beneath the
English Channel. The
obvious advantage
such a tunnel would
give is of course that
of providing rapid
communication be-
tween England and
France and Europe
generally ; but be-
yond this a little con-
sideration will show
that the tunnel would
also bring Siberia and
the Far East into
direct communica-
tion with Great
Britain.  A tunnel
passing under  t he
Straits of Gibraltar would provide a link with Africa, and
one beneath the Bosporus would extend direct travel
facilities to Southern Asia, including India. Even
this does not exhaust the possi-
bilities, for America, too, could
be linked up by way of a tunnel
under the Bering Straits, which
are only 36 miles in width at
their  narrowest point.  The
engineering problem involved in
these schemes are admittedly
serious, but even the last-named
scheme, fantastic as it may
seem, is by no means impossible.

The scheme for a tunnel be-
neath the English Channel has
passed through many vicissitudes
since it was first put forward
some 130 years ago, and the
fact that it has persisted all
this time affords ample proof
that the idea has a sound and
practical basis. The objections
that have hindered the progress
of the scheme have arisen mainly
from the military and naval
authorities. When the sinking of
experimental shafts was com-
menced near Dover, and at
Sangatte in France, in 1881,

but they exaggerated matters to an absurd extent.
On one occasion Lord Wolseley declared that “ Dover

in the possession of an enemy holding the tunnel,
means England is at
its mercy.” Admiral
Sir Cooper Key,
First Sea Lord of
the  Admiral ty,  was
equally emphatic. He
expressed the opinion
that ” four hours' pos-
session of the tunnel
would enable 100,000
men to  assemble, and
they would be joined
in as many hours by
as many more. What
is t o  prevent an
army from marching
on London while our
Navy, in all its pride
and s t rength  and
power, looks on, a
helpless spectator ? ”
These objections had

great weight at the time, but to-day they have lost
their force, and the only serious obstacles to  the Channel
tuunel appear to  be economic. Whether the tunnel

ever becomes a reality or not,
it may at least be said that the
preliminary borings and other
investigations that have been
made suggest that from an en-
gineering point of view there
are no insuperable difficulties.

I t  is natural that the idea
of a tunnel should occur sooner
or later in connection with any
narrow strip of water that  carries
heavy traffic, and therefore it
is not surprising that a scheme
has been put forward to bore
a tunnel beneath the Straits
of Gibraltar. This project is
of great importance not only
to Spain, and to France as
one of the chief territorial powers
in Africa, but to Europe in
general, and indeed the whole
world. It  would permit the
establishment of easier and more
rapid communication by rail be-
tween Spain and Africa, and
hence a great improvement i n the
access to  Central Africa and even

Gibraltar, the starting point of the proposed submarine tunnel to Tangier.

Sketch map shoeing how a tunnel from Gibraltar t? Tangier, couplet
with a rail vay across the Sa lara Desert an 1 the air route fro n Dafcar,

would shorten the journey from Europe to So-itd America.

the military authorities suddenly woke up to the sig-
nificance of the work and opposed the scheme tooth
and nail. Their objections had a basis of reason.

to South America. The first really well-thought-out
scheme for such a tunnel was put forward by Sr. Ibanez de
Ibero, who has studied the problem minutely in all its
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aspects. An interesting account of the Spaniard's
scheme, written by a French expert, appeared some time
ago in " La Science el la Vie,” and to this we are largely
indebted for the details in our account of this im-
portant intercontinental transport link.

Dakar is the last port of call for ships sailing to South
American ports such as Pernambuco, Rio de Janeiro,
Montevideo and Buenos Aires. From Dakar to Pernam-
buco, the nearest
port, is 1,981 miles,
while from Pernam-
buco to Marseilles
the distance is 4,441
miles and to Bor-
deaux 4,419 miles.
A railway traver-
s ing  Gibral tar
Straits, and aircraft
for the ocean cross-
ing, would enable
the  journey from
Paris to Rio to be
made in six days ;
from Paris  t o
Montevideo in
seven days  ; t o
Buenos Aires in
eight days, and to
Santiago, via the
Transandine Rail-

maximum water depth of 216 ft., while at Gibraltar there
is a depth of 3.280 ft., which occurs at the eastern end of
the Straits, between Guadalmesi Point on the Spanish
side and Cires Point on the African shore. On the other
hand, a line drawn from Naqueros Bay, to the West of
Tariffe, to Tangier, would encounter much smaller
depths, 1,300 ft. being the maximum. Between Cape
Trafalgar and Malabata Point the depths would be as

small as 1,020 ft.,
but the length of
this route, 33  miles,
would be too great.
The Tangier route,
with a length of 30
miles, of which 20
miles would be
under the sea and
10 miles in the
approaches, is the
one considered
most  practicable.
Tangier is an inter-
nat ional  town,
however, and in con-
sequence difficulties
arise. To avoid these
it is proposed to
divert the line of the
tunnel, if necessary,
to allow the African

way between Ar-
gentine and Chile,

end of it  to be in
Spanish territory.

in nine days, without change of vehicle between Paris and
Dakar, the departure point for the aerial crossing of the
ocean. With connections to the Cape to Cairo and the
Trans-Saharan lines, which form the skeleton of a system
extending to all the most promising parts of Africa, this
new commercial route would serve to join up Europe,
Asia and Oceania. Nearer home, Morocco offers great
opportunities for development in many directions.

The project of a railway linking up  the continents is not
new. In 1917, M.
Ch. Lal1cm and, in a
communication to
the " Academic des
Sciences” said :
“ By its position,
which makes it a
hyphen between
Europe and Asia,
Spain seems des-
tined to fill, some
day, when the Dark
Continent becomes
more developed,
the role a t  one time
played by Con-
stantinople—-a kind
of bridge between
Europe and Asia."
Sr. Ibanez de Ibero,
following several memoirs on the subject, presented
the main outlines of his proposal before the “ Academic
des Sciences " on 25th July, 1927.

In contrast to the Straits of Dover, which were formed
by the slow eroding process of the waters of the English
Channel and the North Sea, the Straits of Gibraltar are
the result of some sudden earth movement. The Calais
and Dover shores slope down gradually to give a

Neither the length nor the anticipated depth of the
work presents any insuperable obstacle. Although there
is no precedent for a tunnel of this length, we know that in
the tin and copper mines of Cornwall there are headings
that extend farther than this, and show no sign of
infiltration. The St. Gothard Tunnel, 4,100 ft. beneath
the mountains, and the Simplon Tunnel, in places
8,200 ft, below the surface, show the possibility of
work a t  greater depths than would be met with here.

The author of the
project proposes to
construct the tunnel
from three galleries.
First of all an
auxil iary gallery
about 10 ft. in dia-
meter would be
driven at a slightly
lower level than the
main tunnel, and
would be used to
facilitate the con-
struction of the lat-
ter. As this gallery
advanced,  cross
galleries would be
driven towards the
axis of the tunnel,
there again giving

access to headings which would be enlarged into two
galleries, together forming the main tunnel. This method
would also make easier the removal of water and
the excavated material from the workings.

The twin galleries would each accommodate one track.
They would be circular —of about 16 ft. 6 in. diameter-—
and connected at intervals by cross tunnels. The spoil
would be removed by the most up-to-date methods, the

The track grows mile by mile.

Piercing Africa by rail ; natives clearing a way through the forest.
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haul her off into deep water. After some
unsuccessful attempts the tugs gathered
their strength for a final desperate effort,
and succeeded, not in dragging the German
ship off, but in pulling her clean in two !
Her hull parted amidships as cleanly as
if it had been cut through.

Two large tugs of an unusual type are
familiar to those crossing the Mersey by
ferry or sailing from Liverpool to foreign
ports. These are the tenders ” Magnetic ”
of the White Star Line, and ” Skirmisher "
of the Cunard Line. These tugs are
specially fitted with passenger accommo-
dation to carry passengers to and from
the liners, or to  carry parties for inspection
cruises ; and in addition they use their
power for towing the great liners of their
respective companies to and from the
docks and the landing stage. The " Skir-
misher ” is a particularly interesting craft.
She is now quite a veteran, and must have
had charge at different times of every
liner in the Cunard fleet during the last
30 years. $he looked tiny when towing
the old ” Umbria 11 or " Lucania ” ; but
she seemed a midget indeed when in
attendance on the “ Aquitania ” or the
*' Mauretania.1’ Since the departure of
the latter giant liners to Southampton the
" Skjrtfiisher ” devotes her attention to
the graceful new single-funnelled Cunarders
that enter anti leave the Mersey with the
regularity of express trains.

Safety Device for Electric
Railways

The ” dead man’s handle ” has long been
a familiar term to those who arc interested
in the London Tubes and other electric
railways. This startling name is used
for a safety device consisting of a special
switch that the driver of an electric
vehicle must press continuously in order
to maintain the supply of current for
the motors. If he becomes incapable or
falls from his proper driving position owing
to sudden illness or any other reason,
the release of the switch is followed by the
automatic stopping of the train.

On certain electric railways in Central
Europe an ingenious invention of a more
comfortable type is being substituted for
the customary " dead man's handle.”
The new device consists of a safety belt
that is buckled by the driver round his
waist. A cord connects the  belt to  a switch
fixed on a cross bar above his head, the
switch being designed to slide freely
along the cross bar, and not to interfere
with the movements of the driver. The
length of the cord is so adjusted that  if
the man wearing the belt falls to his knees
the switch is closed. Current is thereby
supplied to a small electro-magnet that
cuts out the main supply and applies the
emergency brake.

The device has the great advantage that
it is positive in action and not wasteful
of current. Only if a driver falls is current
switched on, whereas in the old system
the current in the control circuit flows
continuously, thus adding unnecessarily
to the consumption.

The d river of an electric train on which
the safety belt is fitted may bring it to a
standstill in an  emergency by jumping out,
for this will immediately shut off current
and put on the brakes. To  act in this
manner is the natural impulse of a driver
who sees that a collision is unavoidable
and it  may be done with the knowledge
that this is the very best means of minimis-
ing the effect of the collision.

Our “Better Ti t le”  Contest
The Contest announced in the 1930

Meccano Catalogue attracted widespread
interest.’ In it competitors were asked
to suggest an alternative title for the
picture on the cover.fand in making choice
of the best of the enormous number of
entries submitted, the judges had a very
arduous but pleasant task. Meccano boys
in all parts of the world had scrutinised

material being made into " slurry ” by
mixing it with water, and then disposed
of by pumping.

Various ventilation schemes might be
adopted. In the San Francisco tunnel the
cross section is a circle divided into three
compartments by horizontal partitions.
The upper one permits the removal of
foul air, while the lower one supplies
fresh air, admitted at numerous places
along the length of the roadway. A
similar scheme was adopted in the New
York-New Jersey tunnel.

Construction being finished, the double
track would be electrified. The catchment
area of the Guadalquivir is capable of
supplying 200,000 h.p., and could easily
provide the necessary motive power.
The passage of the tunnel would be made
in half-an-hour, instead of the customary
three hours by sea.

The estimated cost of a huge under-
taking of this kind is naturally of para-
mount importance. If 1 .000 men were
employed on the work it  is believed that
this could be completed in from five to
six years, and the author of the project
estimates that the total cost would not
exceed £12,375,000. Of this, £937,500
would go to  preliminary works ; £7,200,000
to the submarine tunnel ; £3,037,500 for
the portion of the works not under the sea,
and £1,200,000 for contingencies. The
amount of traffic that would be available
cannot, of course, be estimated with
certainty, but the author gives good reasons
for his belief that the financial soundness
of the scheme is beyond doubt.

Mechanical Fingers made from Meccano
(Continued from page 3S9)

distance between the chucks is thus in-
creased, the pulling out of the softened
tube being accomplished in exactly the
same manner as if the tubing were held in
the operator’s hands, the Angle Girders
and chucks thus acting as efficient sub-
stitutes for fingers.

Occasionally the shape or size of the
end that has been melted prevents it
from fitting into the needle. This can be
quite easily corrected by an experienced
glass blower, either by carefully re-heating
in one spot to alter the shape, or by fusing
another piece of tubing on the end and
repeating the entire operation. The frame-
work carrying the gas burner is left with
a little side play so that the flame may be
moved sideways when necessary to re- heat
the ends of the capillary tube before
removal from the chucks.

This apparatus works very effectively,
and its inventor is to be congratulated
upon his ingenuity. At the same time, the
mechanism affords a noth er striking example
of the remarkable adaptability of Meccano.

Henry Turner, of Sheffield.

the illustration to good purpose, and it is
quite clear th  it the majority of them also
had studied very carefully the art of
writing slogans, for a very large proportion
of the titles were suitable for use in this
manner.

After due deliberation the judges came
to the conclusion that the best entry sub-
mitted was '* AMATEURS TODAY -
EXPERTS TO-MORROW.” This was
sent in by Master Henry Turner, Sheffield,
whose portrait appears above, and to him
has been forwarded a cheque for £5 to-
gether with congratulations on having
thought out this neat and comprehensive
title.

The j udges felt that many of the efforts
sent in were so good that some recognition
was due to them, and accordingly a number
of consolation prizes have been forwarded
to their authors.

Steam Tugs — (Continued from page 3S3)

managed to get a hawser on board, and she
then drove full speed ahead, hour after
hour, in order to keep the troopships head
to the wind and prevent the fire from
spreading forward. The strength of the
gale was such that practically no progress
through the water was possible, but the
tug succeeded in her desperate efforts,
and stuck to the tow-rope until the gale
blew* itself out and the fire was got under
•control. Without the splendid assistance
of the tug the troopship undoubtedly must
have been lost, and probably with all on
board, for no boats could have survived
in such a sea. This episode affords a
typical instance of what is perhaps the
most notable characteristic of tugs and
their skippers— bulldog tenacity.

One of the most extraordinary incidents
in the history of tugs occurred in 1913 on
the coast near Sunderland. A large
German cargo steamer, the ” Orion,1’ had
been driven hard ashore, and when the
next high tides came round a determined
effort was made by three powerful tugs to

A New British Ro l l  Fi lm
Au event of great interest to photographers is the

appearance this month of a new British roll film.
This film has been given the name ” Selo,” pronounce I
“ Sea-lo " ; and it is the united product cf six well-
known British manufacturers A pern I.id., Gem
Dry Plate Co. Ltd., Ilford Ltd., Illingworth and Co.
Ltd.. Imperial Dry Plate Co. Ltd., and Wellington
and Ward Ltd. The laboratories of these firms have
been working together for some time with the object
of producing rointly the best possible film, and it may
be assumed that the “ Selo " film combines the various
points of excellence bv which the films of the individual
firms have been characterised in the past. It  is
claimed that “ Selo ” is the fastest roll film produced,
and therefore it should be of value to the amateur who.
in the course of our erratic summers, is often oblige]
to take snapshots in poor light unless he is to lose
many interesting subjects. The film is also stated to
be highly sensitive to colon* valuer.
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Britain’s Most Powerful 4-4-0 Engines
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may be used on portions of the line where the loading
gauge restrictions are very severe, for additional
clearance has been given by  setting the tops of the
sides of the cab and the tender inward.

I N the ” Railway News” pages of the April “M.  M”
the completion of the first of the 4 4 0 express
locomotives of the new “ Schools ” class was noted.

This is named “Eton ” and is numbered E.900.
The locomotives of the “ Schools ” class are largely

made up of standard parts. For instance, the cylinders,
motion, bogie and other details are almost identical
with those of the 4-cylinder 4-6-0 “ Lord Nelson ”
class. The boiler is similar to that of the “ King

Arthurs,” but
has a shorter
barrel and a
higher working
pressure. A
round - topped
firebox is used,
the necessity
for keeping
down  the
weight of the
locomot ive
making one of
the Belpaire
pattern im-

Altogether ten of the locomotives are being built.
They will be numbered consecutively and will be named
after famous public schools in the south of England.
In addition to “Eton” the complete list will include
‘* Winchester,” “ Wellington,” “ Charterhouse,” “ Lancing,'’
“Tonbr idge
“Sherborne ,”
“ D u Iw ic  h”
“ Westminster ”
and'‘St.  Paul's.”
Naturally a
cons ide rab l e
amoun t  of
attention has
been attracted
to the new loco-
motives by the
use of these
names, and it
is interesting to

Conr/csv] [S.ZZ.
S.R. Locomotive No, E.900, “Eton,” the first of the new " Schools" Class. These handsome engines
have a tractive effort of 25,131 lb., and are the most powerful 4-4-0 locomotives in Great Britain.

note that “Eton ” was specially taken to the Windsor
Station of the Southern Railway to enable the boys
of the school —after which it was named —to inspect it.

The accompanying photograph of the locomotive
illustrates the handsome appearance of the engines
of the new class, which have been described as pocket
editions of the ” Lord Nelsons.” Their appearance

possible. The change allows a better outlook for the
driver than probably would have been the case if
a Belpaire firebox had been used in conjunction with
a cab that  narrows towards its roof.

Three separate sets of Walschaerts gear are provided
to drive the 8 in. piston valves of the cylinders. The
single-throw crank axle is of the built-up type. Under

has been eagerly awaited by railway enthusiasts, who the footplate is a vacuum brake cylinder, 30 in. in
wished to  see how Mr. R. E.  L. Maunsell, Chief Mechanical diameter, and a pump driven off the inside crosshead
Engineer of the
Southern Railway,
would deal with
the very stiff
problem presented
to him. The loco-
motives are re-
quired for hauling
heavy corridor
railway stock on
the  steep gradients
and severe curves
of the routes from
London  to
Hastings and other
coastal stations.

is used to main-
tain the vacuum.

The cab and
foo tp l a t e  r e -
semble  t hose
of the “ Lord
Nelsons,” and it
is interesting to
note that the
lookout glasses
on the driver's
side are provided
wi th  w indow
wipe r s  . The
fittings provided
include an exhaust

Great power is necessary, but the standard loading
gauge and the weight limitations necessary on these
lines impose severe restrictions.

In spite of the difficulties Mr. Maunsell has produced
a locomotive with a tractive effort equal to that of
the “ King Arthurs,” and greater than that of any
other engine of the 4 4 0 type yet built in this country.
I t  is 25,131 lb., and this is actually no less than three-
quarters of the tractive effort of the powerful loco-
motives of the “ Lord Nelson ” class. The new engine

□□□□□□□□□□□□□□□□nnnnonannnonnnnnnnnnnnnnnannnnnnaannnann□□□n□n□□□□□□ElO□□□□n□□
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PRINCIPAL DIMENSIONS
Cylinders :

Number ............................ Three
Diameter ............................ 16A in.
Stroke ......................... 26 in.

Wheels :
Bogie ............................ 3 ft. 1 in. diam.
Coupled 6 ft. 7 in. diam.
Wheelbase .............. 25 ft. 6 in.

Boiler :
Length of barrel ............... 11 ft. 9 in.
Length between tube plates 12 ft. 2A in.
Diameter of barrel ............... 5 ft. 51 in.
Height of centre above rail 9 ft.

Firebox Shell :
Width (outside at foundation

ring) ............................ 4 ft. 0A in.
Length ............................ 9 ft.

Heating Surface : □
Tubes ............................ 1 ,604 sq. ft. □
Firebox ............................ 162 „ n
Superheater Surface 283 „ □
Total ............................ 2,049 „ □

Grate Area ............................ 28.3 ,, a
Working Pressure ................ 220 lb. per sq. in. □
Weight in working order 67 tons 2 cwt. □
Adhesive Weignt ................ 42 tons □
Tractive effort at 85 per cent. □

boiler press. 25,131 lb. n
Water capacity of tender 4,000 gallons a
Coal „ „
Weight of tender in working

5 tons □n
order ............................ 42 tons 8 cwt. a

Total wt. engine and tender in □
working order ................ 109 tons 10 cwt. n□

steam injector on the left hand or driver’s side, and
ordinary gravity sanding is employed. From our
photograph it will be seen that the whistle is mounted
horizontally. I n  this respect a practice has been followed
that is becoming increasingly common as the heights of
the boilers approach the limits of the loading gauge.

The tenders fitted to the locomotives of the “ Schools”
class are of the latest standard six-wheeled pattern and
the springs on these as well as on the locomotives them-
selves are of the laminated, type.
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Steam Tugs and Their Work
Tiny Vessels That Handle Liners

By R.  S. McNaught
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THE steam tug, in spite of its comparatively small
size, has a history longer than that of most other
types of steamships. The first definitely recorded

occasion on which a steam- propelled vessel was used
for towing dates back to August, 1816, when a Thames
vessel named the “Majestic ” towed a sailing ship of
considerable size from Deptford to Woolwich at a
speed of three miles an hour against the wind. Up
to comparatively recent years tugboats were mainly
concerned with the handling of sailing ships which,
as a general rule, required their services on entering
harbour. At some ports, such as Liverpool, it was
possible, when wind
and tide were
favourable, for a
sailing vessel to be
brought into port
under sail without
the assistance of a
tug ; but many
ports, such as Lon-
don, could not be
entered by large
sa i l i ng  ves se l s
without assistance.

The sailing ship
has gone, and the
majority of steam-
ships are able to
enter and leave port
under their own
power, and in some
cases to enter docks
without assistance.
The tug is still
required, howrever, to assist in the task of berthing
and docking liners and other steamships that are too
large to be manoeuvred through dock entrances under
their own steam. At every busy port is stationed
a small fleet of sea-going tugs, which are always in
readiness to steam at  high speed, in fair weather or
foul, to meet an incoming liner and towT her through
intricate channels into harbour, and either bring her
alongside a landing stage or guide her into dock. As
a rule two tugs take charge of strong manilla hawsers
at the bows, while one or more act as an additional
rudder by hitching on astern with engines reversed
to maintain a “g r ip”  on the tow. With the liner’s
engines at “s tand  by”  or “dead  slow,” the small
craft are in full control of her movements.

The actual docking of a large steamship is a very
delicate job especially when, in the case of liners, the
maximum beam may be only 10 ft. less than the width
of the entrance lock. Matters are further complicated
if a strong wind is blowing, for a sudden side gust
pressing against her towering hull just as she is passing
into the entrance may cause her to swing round danger-
ously. The merest grazing of the granite walls of the

quayside may result in strained and buckled plates,
involving a visit to the graving dock for repairs. While
engaged in this work the tugs have to be as responsive
to the demands of the moment as a bicycle ridden
through a crowded London street. Their movements
are directed by an officer on the liner’s lofty bridge
in co-operation with the harbour-master's staff on the
quayside, the manoeuvring being controlled by means
of a simple code of whistle signals.

Larger than the ordinary sea-going tugs are the
ocean-going tugs that  specialise in salvage work and
in long-distance towage. I t  is by no means a rare

thing for these
vessels to undertake
a voyage half-way
round the world.
For some reason or
other the Dutch
have specialised in
ocean towing, and
they have evolved
some remarkably
efficient ve s se l s
specially designed
for such work.
Among their many
notable achieve-
ments is that of
towing a floating
dock, 400 ft. in
length and 95 ft. in
breadth, from the
builders’ yard on
the Tyne to a port
on the coast of Peru,

a distance of over 10,000 miles. During this voyage
the dangerous and intricate Straits of Magellan were
safely negotiated. Such a tow cannot proceed at a
speed of more than six or seven knots in calm weather,
and therefore the tugs had to carry huge supplies of
coal and provisions, in addition to large quantities
stowed on the floating dock.

Most of the Dutch ocean-going tugs may be recognised
by their two tall funnels and two masts. The British
ocean-going tugs are smaller than the Dutch vessels,
but  arc in no way inferior. In proof of this may be
mentioned the famous Liverpool “ Cock ” fleet, so
called because they are named “Storm Cock," “Black
Cock" and so on. They are always ready to undertake
difficult tasks in any part of the world, and they have
many notable exploits to their credit.

There are other classes of steam tugs which, while
designed primarily for towage work, undertake ad-
ditional duties for which they are provided with special
equipment. Some are used for salvage work and have
tremendously powerful pumps for assisting a stranded
or sinking vessel. Others again are fire-lighters, ready
at a moment’s notice to pump enormous quantities

Tugs towing the giant American liner “ Ltviaihun ” to her berth at Southampton.
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of water on to blazing ships, or on to  burning
warehouses along the waterside.

AU steam tugs are very stoutly built as they have
to withstand a tremendous amount of buffeting from
stormy seas and also in the rough-and-tumble of their
everyday work. They are exceptionally broad of
beam and are designed so as to have a low centre of
gravity to enable them to heel over to an acute angle
with safety, as they
often do when
straining at a taut
hawser. Their free-
board is low, and
in bad weather few
dry corners are to
be found on board ;
while their trawler-
shaped hull and
shallow draught
makes these little
steamers as lively
as corks when the
sea is rough. Of
necessity they are
powerfully engined.
A tug of, say, 500
tons gross may have
engines of from
1,000 h.p. to as
much as 1,300 h.p.
The speed at which quite small tugs can move when
running free is surprising, and it gives a good indication
of their engine power. As a rule the propelling
machinery consists of reciprocating engines driving
twin screws, but recently a considerable number of
tugs have been fitted with internal combustion engines.

The actual towing gear consists of a heavy steel
hook built into a specially reinforced bulkhead abaft
the funnel, and placed
as low down as pos-
sible. Occasionally
a second towing hook
is fixed astern or in
rear of the engine-
room casing, but this
is suitable for light
work only. In the
United States the
tugs make use of a
special windlass for
towing purposes in-
stead of a hook. As
a matter of fact these
Am erican tugs usual I y
handle a liner, not
by towing, but by
placing their noses
against her plates and
pushing.

When fastened to

hawser is employed, designed to withstand the sudden
jerks that  are inevitable in rough weather. Many
ocean-going tugs are fitted with an automatic towing
device that  counteracts the effects of these sudden
strains by paying out or taking in the hawser according
to the demands of the moment. A long tow-line,
owing to its own weight, is submerged for part of its
length, and a floating buoy is attached midway to

indicate the pres-
ence and position
of the line. After
dusk an extra white
light is carried at
the masthead of a
tug to denote that
she has a vessel in
tow. On such a
river as the Mersey,
where a tug often
may have to tow a
string of live or six
barges from dock
to dock, a corres-
ponding number of
lights must be dis-
played.

The living ac-
commodation pro-
vided on steam tugs
is similar to that on

a steam trawler or drifter, which means that i t  is both
limited and rough and ready. Ocean-going tugs usually
have a forecastle, but this is not the case with the tugs
that rarely lose sight of their own estuary or bay. A
normal crew for a sea-going tug consists of skipper,
mate, engineer, three or four deck hands and greasers,
and a lad who looks after the cooking and cleaning.
At low tide, or when for other reasons work is slack,

much time is spent in
painting and polishing
the tug which, in
rough weather, comes
back from every job
salt-encrusted and
dingy. However
small and weather-
beaten a tug may be,
her crew, from the
skipper downward,
are proud of her,
and one never meets
a tugman whose boat
is even second best
on her particular
stretch of coast !

Much might be
written of the ad-
ventures that tugs
encounter in their
intricate and often

A typical sea-going tug, showing the wooden arch over which the tow-rope is passed.

An ocean-going tug fitted with wireless.

the usual type of towing hook the towing wire lies a
little higher than the axis of a pivoting bolt round
which the hook can turn. There is a slipping device
on the hook controlled by a wire from the bridge, and
between the hook and the stern is a strong wooden
arch over which the tow-rope passes. This arch is
one of the most noticeable features of a tug.

For open sea work a particularly long and heavy

dangerous work. Risks of all kinds have to be faced,
and the tug skipper takes them as they come without
the slightest hesitation or fuss. On one occasion a tug
went out to sea in the teeth of a howling gale to aid a
large troopship that was on fire astern. The forward
holds contained explosives, and the troops on board
were crowded forward. Approaching as closely as was
possible in the raging seas, the tug (CMtimurf *0
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New Meccano Models
Mechanical Gong—Fire Escape—Windmill Pump—Excavator

IN spite of the numerous outdoor attractions that exist at this
time of the year, the average Meccano boy still finds plenty of
opportunities for model-building, and the selection

of models which we are describing this month will,
we feel sure, receive a warm welcome from constructors.
A Mechanical Dinner Gong

The model shown in Fig. 1 has been called a ” dinner
gong,” but although it is capable of emitting a certain
amount of sound when the handle is turned rapidly, we
doubt whether it would provide adequate warning to
intending diners, especially if any of these
were Meccano boys deeply engrossed in
building a new model !

In order to build the model, a 5V Strip
should be bolted in a vertical position to a
5 | "x2 | "  Flanged Plate forming the base.
This Strip carries at its upper end an Angle
Bracket to which a Strip is secured, a 2V
Strip in turn, being bolted at right angles to
the end of the 3.1" Strip. A Sector Plate is
suspended from the latter Strip by means of
two short pieces of string or elastic, and is
attached to the base by similar means. The
operating handle is journalled in two 2 |"  Strips
held by means of Flat Trunnions to the 5j* x
2 Flanged Plate, and carries a Bush Wheel, $
to which four Flat Brackets are bolted. As the
handle is turned, the Flat Brackets strike the Sector
Plate, thus causing a ringing sound.

In order to build the Gong the following parts are required :—
1 of No. 2 ; 1 of No. 3 ; 3 of No. 5 ; 4 of No. 10 ; 1 of No. 12 ;
1[of No. 19 ; 1 of No. 24 ; 2 of No. 35 ; 16 of No. 37 ; 2 of No. 38 ;

1 of No. 52 ; 1 of No. 54 ; 2 of No. 126a.
Extending Fire Escape

Fig. 2 shows an interesting model of an
extensible fire escape—an important unit
in the fire fighter’s equipment. The running
carriage of the escape consists of two 5V
Strips spaced apart by 2 J "xV Double
Angle Strips. To the end Double Angle
Strip of the frame, a Flat Trunnion and a

3 fz Strip are bolted, the former serving
as a leg far supporting the carriage
while the latter carries a I" Bolt at
each end to represent handles.

The fixed ladder is built up from two
12J" Angle Girders 4 connected to-
gether by 3A" Strips. The horizontal
5 1" Strips of the carriage are bolted to
the Girders and the whole is held rigid
by further 5 J* Strips 7 secured to
the carriage, and to the Girders 4 by
Angle Brackets. Two x Reversed
Angle Brackets 5 form guides for the
movable ladder, which may be extended
by operating the Crank Handle 2.
A length of cord is attached to the
shaft of the Handle and passes over a
V Pulley 1 mounted on a J" Bolt that
is fixed by means of two nuts to an
Angle Bracket on the ladder ; the cord
is tied finally to the 2 J* Strip that

forms the base of the operating
ladder. A 1* Pulley 3 mounted
on the Crank Handle serves as
a brake drum, around which a
length of cord is passed and tied
to a 3* Strip carrying the J”

Flanged Wheel 6, which acts as a
weight. The 3" Strip is pivoted on a
J* Bolt attached to one of the Strips 7.

The model Fire Escape contains

the following parts : 4 of No. 2 ; 3 of No. 3 ;
1 of No. 4 ; 2 of No. 5 ; 4 of No. 8 ; 3 of No. 12 ;
1 of No. 16 ; 1 of No. 19s ; 2 of No. 19b ; 1 of
No. 20b ; 1 of No. 22 ; 1 of No. 23 ; 26 of No. 37 ;
6 of No. 37a ; 5 of No. 38 ; 2 of No. 40 ; 2 of No.
48a ; 3 of No. 59 ; 5 of No. 111c ; 2 of No. 125 ;
1 of No. 126a.
Windmill Pump

The wind-operated mechanical water pump
is a well-known object on many hill-sides, and
the Meccano model of one of these machines
illustrated in Fig. 3 should consequently be of
interest to many model-builders.

To build the model, two 12J* Strips are secured
to Flat Trunnions that in turn, are bolted to a
5 |*x2 | "  Flanged Plate forming the base. A

2£" x I" Double Angle Strip is bolted in
position between the two vertical Strips,
to add strength to the structure, and a
3J* Rod is journalled in their upper ends.
This Rod carries four 1" Pulleys and a
Bush Wheel to which eight 5J" Strips are
bolted to form vanes ; the ends of these
Strips may be twisted slightly to obtain
greater realism.

A Crank Handle is journalled in the
vertical members, and carries two 3"
Pulleys that are connected by endless

lengths of cord to two of the 1" Pulleys on the Rod carrying the
“ sails.” To one of the 3" Pulleys a 2|"  Strip is attached pivotally
by a Bolt passed through its centre hole and
secured rigidly by two nuts. The Strip is
spaced from the Pulley by Washers.

The pump consists of a 3V
Axle Rod passed through two
Flat Brackets that are se-
cured by their elongated holes
to a I f  x j" Double Angle
Strip. Two Spring Clips on
the Rod secure it to an Angle
Bracket attached pivotally to
the end of the 2|* Strip.

The parts used in the wind-
mill pump are as follows :
2 of No. 1 ; 8 of No. 2 ; 1
of No. 5 ; 2 of No. 10 ;
No. 12 ; ‘

19b
22 ;
35 ;
37a ; . 8 of No. 38 ;

(

E

Hg. l .
Mechanical Gong.

of
of
of

1
2 of No. 16 ;
1 of No. 19s ;
1 of No. 24 ;

19 of No. 37 ;

No.
No.
No.
No.
No. 48; 1 of No. 48a; 1 of No.
52 ; 3 of No. 111c; 2 of No.
126a.
Mechanical Excavator

On first glancing at the general
view of the model excavator, or
" mechanical navvy/' shown in
Fig. 5, model’builders will doubt-
less be surprised to see 2* Pulleys
and Dunlop Tyres used in con-
junction with Angle Girders to do
service for Pinions and Rack
Strips respectively in the racking
motion of the digger arm. On
building the model and setting
i t  in motion, however, they will
have no further doubts regarding
the efficiency of this form of
construction, for it will be found
to work perfectly, and it may be
fully recommended for use in any

4
2 of
4 of
1 of

2

Fig. 2. Fire Escape. Fig. 3. Windmill Pump.
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other model when the more orthodox pinions and racks
are not available.

The base of this model consists essentially of two
Flanged Plates connected together

12V Angle Girders, and the vertical member 1
is secured firmly to a 2" Sprocket Wheel 2 that
is free to turn about a Pivot Bolt attached
to one of the base plates,
noted that the
Double Angle Strip 3 is
spaced from the Sprocket
2 by two Washers,

The gear box provides
four movements—hoist-
ing, lowering, racking,
slewing, and travelling,
all of which are driven by
the Electric Motor. On
the armature spindle of
the Motor is a Worm
meshing with a I" Pinion
on a horizontal Rod on
whjch is secured also a
I* Contrate. The latter
is in constant mesh with
a Pinion 4 on a short
Rod that is journalled
in the Motor side plates
and carries a Worm 5.

The slewing and travel-
ling motions are actuated
through a novel form of
clutch. A 57-teeth Gear
6 meshes with the Worm ;
be raised or lowered by means of two Cranks 9, which are secured
to a Rod and have in their end holes bolts, the shanks of which
engage with the underside of the Gear. When the Gear is moved
downwards, one of two J* Bolts 6a secured to it, engages with one
of the holes in a 2* Sprocket 7 which is loose on the Rod 10 and is
connected to the Sprocket 2 by a length of Sprocket Chain. By
this means the model is slewed. By raising the Gear 6 the second
•|* Bolt engages with a Bush Wheel 8, which is fastened to the
Rod 10. AT  fast Pulley 11 on the lower end of this shaft is

of the 2" Dunlop tyres and are held firmly in place by
friction. The endless cord connecting Pulleys 15 and 12
should be passed round the grooves of these Pulleys several

times in order to preclude any possibility of slipping,
he construction of the bucket itself should be fairly
obvious from Fig. 5, with the exception of the catch

for releasing the hinged bottom. The catch con-
sists of a I f  Rod free to slide in a Double Bracket
that is bolted rigidly to the underside of the

1 22 bucket. One end of the Rod is fitted with a
Coupling, to which the release cord is attached,

and the other end fits into the lower hole of a 3" Strip
10 secured to the front of the bucket.

The hoisting winch consists of a 3J* Rod 20 that is
free to slide in the Motor side plates and is controlled

8 by the lever 21 , so that the 57-teeth Gear on its extremity
may be thrown into or out of engagement with the V

g Pinion 4. When out of gear the projecting shank of a
bolt on the Motor side plate engages with one of the
holes of the 57-teeth Gear and thus prevents the unwind-

ing of the winch. The grub-screw in the boss
5 of the Pinion 4 should be filed, if necessary, so

that it does not foul the teeth of the 57- teeth
Gear when the latter is disengaged.

The pair of J* loose Pulleys mounted at the
top of the vertical member form guides round
which the hoisting cord 22 passes when the jib
is slewed round. The Boiler is retained in
position by a 6J* Rod, which passes completely
through it, and through the base plate, and is
secured by a Bush Wheel on its lower end, and

at its upper extremity by a I" Flanged Wheel that forms the
chimney cap.

Although the model is shown fitted with a built-up bucket
composed of Strips and other parts it would be a better plan
to use the Digger Bucket, Part No. 169, if this is available.
When using the special unit, a 2 J*x f  Double Angle Strip should
be bolted to the back of the Bucket and to the extremities of the
Angle Girders forming the bucket arm. The release cord should
be attached to the special release bar on the hinged bottom instead
of to the Coupling as in Fig. 5.

The following is a complete list of the parts included in the
model excavator :—

by

I t  should be

Fig. 4.
view of Mechanical
Excavator, showing
arrangement of the

gearing.
I t  is loose on its

Sectional

3H

Rod 10 and may

connected by a short belt of cord to a similar Pulley on the front
driving axle of the model.

It should be borne in mind that the Gear 6 must be always in
mesh with the Worm 5, unless it is required to throw it out of
gear entirely, when it is only necessary to slide it up the Rod
to its fullest extent. To prevent the Gear coming out of mesh
with the Worm when in the slewing
position, a Collar is fixed on the
lower Bolt, and in order to
maintain the operating lever in
position after movement, a Spring
Clip 9a is mounted on the end of
the Rod carrying the Cranks 9,
and prevented from rotation by
its ends engaging with a x f
Angle Bracket bolted to the Flat
Trunnion. Hence the required
stiffness in the movement of the
lever is obtained.

The drive for the racking move-
ment is taken off a V fast Pulley
12 secured to the top end of a
Rod that carries a Pinion 13,
which may be brought into mesh
with the Worm 5 by sliding the
Rod downward with the aid of the
lever 14. An endless length
of cord connects the Pulley
12 with a 2* Pulley 15 se-
cured on a Rod that is
journalled in the sides of
the jib, and which car-
ries 2* Pulleys, shod
with Dunlop Tyres.
The Rod also carries a
"yoke"  formed from
two pairs of 2F  Strips,
one pair being slipped
on each end of the Rod, and the upper ends of the Strips are bolted
to two 3J* x -I* Double Angle Strips that are held apart by two 2F
Strips. Four Angle Brackets are secured to the Angle Strips, as
can be seen in Fig. 5, and the Angle Girders forming the bucket arm
are pushed in between the Angle Brackets and the outer surfaces

6 of No. 2 ; 2 of No. 2a ; 6 of No. 3 ; 4 of No. 4 ; 18 of No. 5 ;
2 of No. 6a ; 8 of No. 8 ; 2 of No. 9 ; 3 of No. 10 ; 1 of No. 11; 12
of No. 12 ; 4 of No. 12a ; 3 of No. 14 ; 1 of No. 15 ; 5 of No. 15a ;
5 of No. 16 ; 5 of No. 17; 4 of No, 18a ; 4 of No. 20 ; 3 of No. 20a ;
1 of No. 20b ; 1 of No. 21 ; 2 of No. 22 ; 1 of No. 22a ; 3 of No. 23 ;
1 of No. 23a ; 2 of No. 24 ; 2 of No. 26 ; 2 of No. 27a ; 1 of No. 29 ;
2 of No. 32 ; 10 of No. 35 ; 125 of No. 37 ; 7 of No. 37a ; 21 of No.
38 ; 1 of No. 40 ; 1 of No. 44 ; 1 of No. 45 ; 1 of No. 46 ; 2 of
No. 48 ; 10 of No. 48a ; 2 of No. 52 ; 4 of No. 53 ; 1 of No. 57 ;
10 of No. 59 ; 2 of No. 62 ; 6 of No. 63 ; 2 of No. 77 ; 3 of No.
90 ; 1 1" of No. 94 ; 2 of No. 95 ; 2 of No. 103f ; 2 of No. I l l  ;

3 of No. 111c; 2 of No. 115; 1 of No. 116a; 3
of No. 126 ; 4 of No. 126a ; 2 of No. 142a ; 1 of No.
147b ; 1 of No. 162 ; 1 of No. 163 ; 1 of No. 164 ;
2 of No. 165 ; 1 of No. 166 ; 1 Electric Motor.

Fig. 5.  Mechanical Excavator ; a
realistic model embodying all the

movements of its prototype.
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I Electric Mobile Crane |
A Realistic New Super Model

IlHIIIMIMIIIMIIIIIHIIIIIM
Girders and also to the end holes of the 18j" Girders. A pair of
13 compound girders, each built up from one 5V and one 9 V
Girder, are also bolted to the Flat Girders, while their upper
ends are secured to the front of the jib-frame.

In order to counteract any tendency to bend or “ buckle "
under load, the compound 13A" Girders are braced by 2 V, 3V and
tri" Strips secured diagonally between them. Two diagonal
5J* Strips are also bolted to the pair of 5 V Girders at the rear
of the frame. Angle Brackets are bolted to each of the 13V
compound girders near the top of the jib to provide journals
for a 2 V Axle Rod carrying two 1* loose Pulleys, these being kept
in position on the Rod by means of Collars. A 5" Axle Rod 61
(Fig. 4) is journalled in the frame of the jib at the rear end, and
carries four 1* loose Pulleys, 1, 2, 3, 4, and two Flat Brackets 5.
Collars are placed between each of the Pulleys and also on either
end of the Rod itself in order to prevent lateral movement.

I N recent years numerous devices have been invented in an
endeavour to solve the problem of high-speed handling and
transportation of materials and merchandise. One of the most

interesting of these is undoubtedly the Petrol-electric Mobile
Crane, which is manufactured to patented designs by the well-
known firm of Ransomes and Rapier Ltd., of Ipswich, and forms
the subject of the new Meccano model described in this article.

The actual crane comprises an  entirely self-contained power unit
and combines the stability and efficiency of a stationary crane
with extreme mobility, and as its travel is not confined to a set t
of rails, or hindered by trailing cables from an external power
supply, its range of utility is well nigh unbounded.

The power unit consists of a petrol engine which drives a genera-
tor that, in turn, supplies current to the luffing and hoist motors
and to the two traction motors incorporated in the " castor ”
that is pivoted at  the rear of the chassis—hence the term " petrol-
electric/' The crane is slewed by rotation of the pivoted castor,
which is connected to an orthodox steering wheel placed in front
of the operator's seat, while the luffing, hoisting, and travelling
operations can each be brought into play by the movement of
levers within easy reach of the operator. The task of controlling
one of these cranes is consequently very similar to driving a
motor car !

The Meccano model reproduces all the functions of the actual
crane, with the aid of a single Meccano 6- volt Motor and an
ingenious gear box. The model also includes a limit switch
to prevent overwinding of the jib, an automatic brake on
the hoist shaft, and foot brakes on the luffing shaft and
front road axle.

The chassis frame can be seen in Figs. 2 and 3. Its sides com-
prise U-section girders, each built up  from
two 9 V Girders, and a 4 V Angie Girder is
bolted to these at the front and rear. A
further 4 V Girder is bolted between the
two side members, six holes from the front
end of the chassis, and a 3# Girder is secured
to the centre of this and also to the 4 V
Girder forming the front end of the frame.
The rear of the frame is covered by a foot-
plate consisting of a 4Vx2V Flat Plate
while a x Plate is attached to the
front right-hand side of the frame. Flat
Plates are also attached in an upright
position to the front and side girders,
but these should not be bolted in place

r- until a later step in the construction of
V • c ni0< e h

wo Angle Girders are secured to the2 V x 4 V Flat. Plate and to the rear 4 V Flat
Girder, and 2 | *x2V Flat Plates are bolted
to them. These Plates form journals for

y the shafts of the gear box and also provide
f 1 support for one end of the Electric Motor.

The Motor gearing should now be built up,
and the Motor itself may afterwards be secured in position on
the chassis, and the gear box and other fittings added.

A Worm 26 (Fig. 3) mounted on the armature shaft of the
Motor meshes with a V Pinion 25 (Fig. 4) which is secured to one
end of a 2" Axle Rod journalled in a Channel Bearing bolted to
the Motor side plate. In fixing the Bearing to the side plate of
the Motor, a Washer should be placed on each of the securing
bolts to  space the Bearing the correct distance from the Motor.

A Bevel 24 is secured to the other end of the 2" Axle Rod and
meshes with a further Bevel that is mounted on a shaft journalled
in the Motor side plates. This latter shaft also carries the
diameter V wide Pinion 51 (see Fig. 3).

The Motor is secured to  the side plates of the gear box by means
of a 3* Axle Rod passed through the top holes of the 2Vx2V
Flat Plates and through the perforations in the Motor side plates,
Collars being employed to keep this Rod in place. Packing, in
the form of three Washers, should also be slipped on to the Rod
against the right-hand side plate of the Motor in order that perfect
rigidity may be obtained. The front of the Motor rests on the
lateral 4 V Angle Girder, and is secured rigidly’ to this by means
of f x f  Angle Brackets.

The operator’s seat (see Figs. 1 and 3) consists of a 3" Flat
Girder attached directly in front of the Motor switch to the lateral
4 | "  Girder by  means of 1" x V Reversed Angle Brackets. A 3V
Rack Strip 46 (Fig. 3) is bolted to the seat and projects from the
left-hand side, where it acts as a " ca t ch  p l a t e "  for the gear
shift lever 57.

Before placing the gears and shafts in the gear box the support
for the gear control shaft 45 (Fig. 2) and selector arm must be

Construction of the Model : The Jib
The main frame of the jib consists of two

18|* Angle Girders held apart at the rear
end by a 4 V Girder and at the front by
a 2 Angle Girder; a Strip is
also bolted between the 18J" Girders
as shown in Fig. 1. The jib is
braced by a framework se-
cured to its under surface.

A Flat Girder is
secured to each of the
18V members and a
pair of 5 V Girders
are attached to
the  F l a t Fig. 1 .

General view
of

the Meccano
Electric

Mobile Crane.

Fitting the Motor and Gearing
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fitted. This consists of an Angle Bracket
that is secured to a 2 | *x l*  Double
Angle Strip bolted between the side
plates of the gear box in the position
shown in Fig. 4, the round hole of the
Angle Bracket providing one journal
for the Rod 45. The latter is supported
at the front end of the model in the
lateral 4.V Girder.

The Rod 45 carries a Crank, which
forms the *' selector arm ” and is fitted
with a bolt secured in its slotted hole,
the web of the Crank being butted against
the face of the Angle Bracket in which
the Rod 45 is journalled. A Coupling
44 (Fig. 2) is secured to the front end of
the Rod and carries a 2* Axle Rod 57
fitted with a Collar forming the gear
control lever, the Rod 57 being pressed
tightly against the teeth of the Rack
46, thus preventing unwanted move-
ment of the gears in the gear box.

The sliding primary shaft of the gear
box consists of a 3|* Axle Rod carrying
a 57-teeth Gear Wheel which takes
the drive from the Pinion 51 (Fig. 3)
a J* Pinion 49, and two Collars placed
one on either side of the bolt secured
in the Crank forming the selector arm.

45
View of underside ofFig. 2. Chassis.

Collar 20
is also secured to the extreme end of this shaft.

A secondary shaft, which does duty as the hoist drum, is journal-
led in the 2 |*x2J*  Plates two holes directly above the sliding

(see Fig. 4)A
The Castor and Steering Gear

The underside of the Chassis, Fig. 2, shows the construc-
primary shaft, and carries the 50- teeth Gear 7, a 1* fast Pulley 27
and two Collars, one of which is fitted with a standard bolt in
place of its set-screw to provide an ” anchorage” to which one
end of the hoist cord may be tied.

The luffing shaft 15 carries a 50- teeth Gear 14 {Figs. 3 and 4)

tion of the castor and the method of coupling the  steering gear to  it.
The frame of the castor is composed of two l j *  Angle Girders to
which are bolted 1 Flat Girders. Two 1 J* x j" Double Angle
Strips are bolted between these, and the flanges of the Angle
Girders are secured to the face of the 57-teeth Gear Wheel 30

and a l*  fast Pulley 9, the two Collars securing this Rod in place
each being equipped with a standard bolt to which the ends of
the luffing cord are secured. A further 31* Rod, mounted two
holes above the shaft 15, carries two 1* fast Pulleys 8 and 28 and
a Flat Bracket 6 mounted between two Collars in a central position

by means of |* Bolts, Collars being placed on the shanks of the
bolts to space the Girders away from the Gear Wheel. The road
axle consists of a 2 J* Rod which carries two 1 |* Pulley Wheels 18,
tfae 1 j* Contrate 16, a Coupling, and three Collars. Of the two
road wheels one is fixed to the shaft, while the set-screw of the

on the Rod.
The operation of the gears in the gear box is as follows. The

Gear 10 remains constantly in mesh with the Pinion 51. For
travelling, the gear lever 57 is pulled hard over to the right against
the end of the operator’s seat. This causes the |* Pinion 49 to
engage with the J* Contrate 29, and the drive from the Motor
is then transmitted to one of the road wheels of the castor, in
the manner to be described later.

To operate the jib, the lever 57 is pushed slightly to the left,
thus disengaging the Pinion 49 from the |*  Contrate 29, and
bringing it  into mesh with the 50- teeth Gear 14 on the shaft
on which the luffing cords are wound.

The last of the three movements— that of hoisting the load
—is brought into action by moving the lever 57 still further
to the left. Pinion 49
Wheel 14 and engaged
on the hoisting shaft.

other is removed and the wheel is held in place on the end of
the shaft by a Collar.

The complete castor pivots about a 2* Axle Rod that is passed
through the 2J*x4j*  Flat Plate forming the floor of the gear box
(Figs. 2 and 4) and is journalled in the centre hole of the 2 |*  x 4*
Double Angle Strip secured between the sides of the latter (Fig. 4)
and in the end of the Coupling on the road axle. The Contrate
Wheel 29 previously referred to, is secured to the upper end of this
Rod and a J* Pinion is slipped on to its lower portion between the
Gear 30 and the Coupling.

The castor is rotated by means of a Worm 32 (Fig. 2), secured
on an 8" Rod 33. This Rod is journalled at its>3 rear end in the 4 |*  Angle Girder forming the end

>7 rr. of tire chassis frame (a I I*  Strip being bolted
to the Girder to provide a round hole as a

bearing for the Rod) while a Double Bracket
provides the front journal.

A J* Bevel 36 is fastened on the front end
of the Rod 33 and gears with a 1 |*  Bevel
35 mounted on the Rod 56, which repre-
sents the steering column. This Red is

journalled in the 2 J" x 2.1* Flat Plate
secured to the front of the frame and

also in a Double Bent Strip bolted
to the Flat Plate. A 1 * Pulley

Wheel 55 fastened to the top of
the Rod 56 represents the steer-

ing wheel.
The automatic brake fitted

to the hoisting shaft (see Fig.
4) consists of a 1* Pulley 27

the brake drum around which a
cord 23 is passed. One end of
is pushed through a hole in the

is then disengaged from
with the 50-teeth Gear 7

the Gear
mounted

acting
length
this cord
chassis base plate and tied to a Washer 47
(Fig. 2) underneath the frame. The other
end of the cord is fastened round the shank
of a Bolt 19 secured in the tapped hole
of a Collar mounted on a 2* Rod. This Rod
is journalled in a 1 V x Double Angle
Bracket secured to the frame of the crane,
and also carries a Coupling in which is
secured a l*  Axle Rod 22.

A piece of Spring Cord 21 is twisted round

as
of

view of the Chassis,
jib removed.

Fig. 3. Semi-plan
with crane
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frame in the positions shown in Fig. 1, and are held together at
their upper ends by means of 1" Triangular Plates. A Crank is
also bolted to the apex of each pair of Girders to provide bearings
for the jib pivot Rod 61.

The 5J* Axle 61 (Fig, 3) forms the pivot about which the jib
rotates, and is passed through the top hole in each of the Triangular
Plates, into the bosses of the Cranks, and also through the 2K
Flat Girders forming part of the bracing members of the jib frame.
Collars are slipped on to the Rod 61 in order to keep the jib frame
central with respect to its journals.

The hoisting and luffing cords may now be attached, these being
shown clearly in Fig. 3. One end of the hoist cord is attached to
the Angle Brackets 6 and the cord then led over the loose Pulley 2

and round a similar Pulley on the
hoist block. The cord is then re-
turned over the Pulley 3, and finally
is wound round the hoist shaft
and its end tied to a bolt secured in
a Collar mounted on this shaft.

The luffing gear is duplicated,
each cord being first attached to
a Flat Bracket 5 on the Rod jour-
nalled in the jib, then passed
round the Pulleys 8, 28, 1 and 4 and
wound round the Rod 15. Both
Cords are tied finally to the bolts
secured in Collars on the shaft 15.

The automatic limit switch (see
Fig. 1) should next be constructed.
This consists of a 4" Axle Rod
58 connected to one arm of the
reversing switch of the Electric
Motor by means of a Swivel
Bearing 60. Two Collars and a
Handrail Support 59 are placed
on this Rod at its upper end,
the Handrail Support being
secured to the jib in the
position shown in Fig. 1.

The Collars secured to the
Rod 58 must be adjusted
so that as soon as the jib
approaches either a per-
pendicular or horizontal posi-
tion, the Handrail Support
presses against one or other
of the Collars and the arm
of the reversing switch of
the Motor is pushed into
the ” off ” position, thus
*' cutting out ” the Motor.

A Threaded Pin secured in the
boss of the Swivel Bearing 60

provides a means whereby the
starting and stopping of the Motor

may be controlled independently from
the 3" Flat Girder, which forms the opera-

tor’s seat.
The illustrations of the crane included in this

article show the front and rear road wheels without tyres, but a
considerable improvement, both in the appearance and operation
of the model, will result if Meccano Dunlop Tyres are fitted.
For the front pair of wheels Meccano 2" Dunlop Tyres (part No.
142a) should be used, while IK  diameter Tyres (part No. 142c)
may be fitted to the IK  Pulleys which form the “ castor ” wheels.
Special Instruction Leaflet

Model-builders should note that full instructions for building
the Meccano Electric Mobile Crane may be obtained in a convenient
leaflet form. This leaflet provides a really useful work of reference,
and will be found invaluable to  all Meccano boys who take a keen
interest in the range of Super Models, and in the latest Meccano
model- building practice generally. It  may be obtained from
any dealer, price 2d., or direct from Meccano Ltd., Old Swan,
Liverpool, price 2d. post free. When ordering you should mention
leaflet No. 20 in the Super Model series.

the Rod 22, and its other end is attached to  the gear box side plate
by means of a bolt and nut. The Spring 21 and Cord 23 are
adjusted so that the cord is normally taut around the groove of
the Pulley 27 and the brake is therefore ” on.” On moving the
sliding primary shaft in the gear box until the Pinion 49 engages
with the 50- teeth Gear on the hoist shaft, the Collar 20 strikes
the Rod 22, thus causing the bolt 19 to move upward, thereby
releasing the tension of the cord around the Pulley 27.

The foot brake acting on the luffing shaft 15 can be seen in Fig. 4,
and comprises a 1" Pulley 9, which serves as the brake drum.
Around this is passed a length of cord 11, one end of which is
fastened underneath the head of the bolt 12, while the other end is
lied to a short length of Spring
Cord 50. The Spring Cord is
secured to  a bolt screwed into the
tapped hole of a Collar mounted
upon a 6K Axle Rod 52. The
forward end of this Rod 52
carries a Compression Spring 53
held in place by means of a
Collar.

The ” foot pedal ” comprises
a Crank 54 fitted with an Angle
Bracket and mounted on a K
Rod journalled in a Cranked
Bent Strip which is attached
to the under surface of the 3*
Flat Girder forming the
” operator’s seat.” The
Crank is held to the 1" Rod
by means of a Bolt in-
serted in its set-screw hole,
this bolt butting against the
Collar attached to the end of
the Rod 52. On depressing
the ” foot pedal,” the Rod
52 is pushed backward against
the force of the Spring 53,
and the tension of the cord
I I  around the Pulley 9 re-
leased. The luffing brake
should only be released in
this way when the luffing
shaft 15 is in gear with the
Motor.

The constniction of the
internal expanding foot
brake fitted to the front axle
can be seen in Fig. 2. The
“ brake drum ” consists of a
1 Flanged Wheel 39 mount-
ed on the compound axle 37,
which comprises a 4K and a
1 Rod joined together by a
Coupling, and carries a 2"
Pulley 35 at  each end. Two
1 J* Strips 40, each fitted with
a Collar 48, form the brake
shoes and are secured pivot-
ally to the 2K Strip 43 by a bolt 41 and two nuts, the lock-nut
mechanism (S.M. 262} being employed. The Strip 43 is pivoted
to a longitudinal 3" Girder fastened to the frame by a bolt and two
nuts, and an Angle Bracket is secured to the upper end of this
Strip to represent the ” pedal.”

A short length of Spring Cord 42 is attached between the bolt
41 and the frame of the model and serves to keep the brake in the
” oil ” position. By depressing the brake pedal the Collars
mounted on the Strips 40 are forced against the internal surface of
the flange of the Wheel 39 and the necessary friction created.
This brake, although simple, will be found remarkably efficient,
only a slight movement of the foot pedal being necessary to
” lock ” the front axle.
General Assembly of the Crane Units

The chassis now being complete, the crane jib may be secured
in place. Two 7J* Angle Girders are bolted to each side of the

List of Parts Required to Build the Model Mobile Crane :
4 o f No. 2 4 o f  No. 9d 2 o f  No. 16b 2 of  No. 26 100 o f  No . 37 2”  of  No. 58 2 o f  No. I l l a 2 o f  No. 302
2 „ 2a 1 „ „ 9e 3 17 1 n „ 26a 24 „ „ 38 45 „ 59 3 „ „ 111c 2 .. ., 303
4 „ 3 2 „ „ 9 f 4 18b 2 „ „ 27 2 „ „ 40 4 „ ., 62 2 ,. „ 124 2 ., „ 304

5 3 „ „ 10 1 20 2 „ „ 27a 1 „ „ 44 4 „ „ 63 4 „ „ 126a 2 „ „ 305
7 ,. 6a » » „ 12 9 20a 1 - » 28 1 ., 45 3 „ „ 72 1 „ „ 136 2 „ „ 306
2 „ 7a 13a 3 21 2 „ ,. 30 2 ., „ 48 2 ,i 77 1 „ » 147a 12* „ „ 314
6 ,, 8a 1 ” M 14 4 22 1 „ „ 30a 48a I ., n 103c 1 » » 147b Electric
4 p Sb 4 „ „ 15a 6 22a 1 ., „ 30c 2 ” „ 52a 2 ., ., 103f I „ „ 148 Motor
* n 9 16 1 24 2 „ „ 32 2 53a 2 ., ,, 103h 1 ,. „ 160
4 „ ,, 9a 4 „ ., 16a 1 25 2 ,, „ 35 1 „ „ 57 1 .. .. 110 1 ,. „ 165
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Mechanical Fingers Made from Meccano E
Wonderful Automatic Tube-Sealing Mechanism
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I N working with radio-active materials doctors at times
find it necessary to make use of very small quantities
to act in restricted areas of the body. One very

convenient manner of doing this is to enclose small
quantities of radium emanation in very fine glass tubes,
less than a millimetre in diameter, which fit inside
specially prepared needles in order to assist in their
introduction to the required spot. The emanation is a
gaseous substance that slowly collects in a tube that
con ta in s
radium, and
it is also
radio-active.
In preparing
the tubes the
gas is drawn
into a long
p i ece  o f
cap i l l a ry
tubing by
means of a
pump, and
it is then
only neces-
s a r y t o
divide it into
the required
lengths by
sealing off at
measured in-
tervals in a
gas flame.

Th i s  i n
i t s e l f  i s
qu i t e  a
simple operation. A tube is held between the first
finger and thumb of each hand and rotated rapidly in
the flame. Quickly the glass is softened and the walls
of the tube are fused together. The tube is then drawn
out by a gentle pull, and separated into two parts. The
result is, oi course, the production of two sealed tubes
from the original longer one. Unfortunately, radium
emanation gives off rays that are liable to be harmful and
to produce irritating sores on the skin of the same type
as those produced by X-rays. I t  is advisable, therefore,
to protect the hands of the operator, and various
attempts have been made to do this by means bf rubber
gloves. These attempts have proved ineffective however,
and until recently more reliance was placed on carrying
out the operation quickly than on protection by gloves.

This difficulty has now been overcome by means of a
simple machine for sealing off the capillary tubes. This
machine was constructed by Dr. Poole of the Radium In-
stitute in Dublin, and was described in a paper read before
the Royal Dublin Society. The use of this machine
ensures that adequate protection from the dangerous rays
is afforded to the operator's hands by the best method of
all'—that of keeping the rays away from them. The
apparatus also possesses the special interest of being

almost entirely constructed of Meccano parts.
The two illustrations on this page give a very good idea

of the working of Dr. Poole’s apparatus. The one on the
right shows the parts of the apparatus that replace the
fingers of the operator. Inside the framework will be
seen two Angle Girders from each of which a portion has
been cut out in order that the ends may approach one
another closely. These are pivoted in the middle and a
spring forces them apart. When necessary the effect of

the spring
may  be
neu t r a l i s ed
by means of
a simple cam
consisting of
a pivoted
strip. This
may be seen
at the lower
end of the
apparatus in
the illustra-
tion.

A t  t he
other end of
each of the
Angle Gir-
ders are the
two chucks
that carry
the tubing
con ta in ing
the radium
em  ana t ion .
The chucks

are made of steel rod and a hole is bored through them and
narrowed down at the inner end so as to form an internal
shoulder. A short piece of cycle valve tubing is placed
inside each of these and a screw plunger is fitted in so that
by turning it the rubber is compressed with the effect of
contracting the central hole. The screw plunger is also
bored so that the capillary tubing may be passed through
both chucks, leaving the place where the sealing is to be
done in between. A Crank Handle is geared to the
chucks so that  the latter may be rotated at a speed of 400
to 500 revolutions per minute. When the plungers are
screwed down, the tube revolves with the chucks.

The Meccano framework seen in the photograph on the
left carries a swinging arm to which is attached a small
gas jet. By pulling the long strip on the extreme left of
the instrument the gas jet may be swung up so that the
capillary tubing held by the chucks is in the flame.

The process of sealing should now be fairly clear. With
the cam in position so as to bring the chucks as near
together as possible, the capillary tubing is inserted and
the plungers are screwed down. The Crank Handle is
then rotated and the flame swung up to soften the tubing
in the required place. When the tubing is sufficiently
soft the cam is removed and the on pew uso)

Two views of the instrument devised by Dr. Poole of the Radium Institute, Dublin, for sealing capillary tubes containing radium.
The one on the left shows the framework that carries the small burner, while in taat on t ie rig.it may be see a the arms, formed

from Angle Girders, that pull apart the portions of the tubing when sealing has been completed
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Results of

| Meccano Model-Building Contests
By Frank Hornby

“Winter” Contest (Home and Overseas)
TWELVE PRIZES, each consisting of Meccano products tojvalue 5/-: F. Pantanella,

Rome, I t a ly ;  R. Himburg, Dunedin, New Zealand ; H.  Wilmot, Walmer, Port
Elizabeth, South Africa ; E. Worthington, Vancouver, B,C. ; G. Bevan, Montreal,
Canada ; M. Crorie, Roslyn, Dunedin, New Zealand ; W. Bolitho, Castle Hill,
Australia ; W.  Scott,  Malvern, Australia ; A. Lewis, Rondebosch, Cape Town,
S. Africa ; D, Murray, Rondebosch, South Africa ; Jack Tanner, Annandale,
Sydney, Australia ; A. Thiele, Oderne, Denmark.

TWELVE PRIZES, each consisting of a Meccano Engineer's Pocket Book:  Tony
MaeLachlan, Dunedin, New
Zealand ; M. Rankin, Toorak,
Melbourne, Australia ; E .
Williamson, Fielding, New
Zealand ; H.  Mooij, Nijmegen,
Holland ; E, Bode, Edgecliff,
Sydney, Australia ; C. J .
McCain, I eichardt, Sydney,
Australia ; D. G. Mills, Durban,
Natal, South Africa ; K.
Tanner, Johannesburg, S .
Africa ; Z. Sandrino, Trento,
Italy ; E. P. Hincks, Ontario,
Canada : C. Fearnley, Otaki,
New Zealand ; S. F. Desai,
Navsari, India,

The First and Third
Prizes in Section A
were secured by R. J .
Whitney and E. B.

Dobson respectively for model locomotives,
Whitney’s model being a replica of a 2-8-2
engine of the type used on the Indian State
Railways, while Dobson chose a typical 4-4-0
type express passenger engine as the prototype
of his model. Although both locos are very
well built preference was given to Whitney's
model owing to the slightly more accurate
proportions of the various units and to the
fact that Whitney had taken considerable
pains in reproducing the Walschaerts* valve
gear that is an important feature of the
prototype.

The cylinders in his model are formed from
Sleeve Pieces, J" Flanged Wheels and 1
Flat Girders, and the valve chest of each
cylinder comprises two Couplings attached
to  the Flat Girders by bolts on which Washers

are placed for spacing
purposes. A business-
like '‘ cowcatcher ’' is
formed from two
Windmill Sails bolted
together, and the
steam dome is ad-
mirably represented
by a Cone Pulley
sunk partially below
the upper surface of
the boiler, the latter
being composed from
a number of 12J"
Strips. The model
is driven by an
Electric Motor, the
current for which is
supplied from a Col-
lecting Shoe, that is

THE complete lists of prize-winners in the " Winter " Model-
building Contest, which was announced in the Magazine
for November, 1929, are as follows : —

Section A (for competitors over 14 years of age).
FntST PRIZE, Meccano products to value £3-3s. : R .  J .  Whitney, Erdington, Bir-

mingham ; SECOND PRIZE, Meccano products to value £’2-2s. : D. Hirst, Wakefield ;
THIRD PRIZE, Meccano pro-
ducts to value £ l ‘ l s ,  : E .
B. Dobson, Springfield,
Chelmsford.

Six PRIZES, each consisting
of a Meccano Leather
Pocket Wallet :  J .  Neilan,
New Seaham, Co. Durham ;
Philip D. Banks, Dunstable ;
B. J .  Fearnley, East  Mole-
sey ; Leslie Ku ill, Leeds ;
L. P. Storey, Clifton, Bristol;
R. W. Blake, Twickenham.

TWELVE PRUES, each con-
sisting of Meccano products
to value 5 / - :  L. Hollyoak,
Coventry; W.  J ,  Field-
house, Liverpool ; T, Ken-
nett, Sheemess ; N. A.
Hulbert, Trowbridge ; C.
B. Bretten, King’s Lynn,
Norfolk ; A. N.  S terming, Ilford : A. Weldon, Peter-
borough ; R.  Barbary, Mevagessey, Cornwall ; R.
Chappell, Pendleton, Manchester ; J .  E .  Rocca, Edin-
burgh ; K. Bradford, Bristol ; M. E,  Edwards, Oxford.

TWELVE PRIZES, each consisting of a Meccano Engineer’s
Pocket Book : V. J .  Taylor, Sheffield ; N. Sa nd ham,
Liverpool ; A. L. Hampson, Widues ; M. Robinson,
Stainforth, near Doncaster ; S, A- Marsh, Chester ;
B. G. Fletcher, Leyton, London, E .10 ;  K. Butler,
Southport ; L. Todd, Harleston, Norfolk ; W.  Burke,
Cork ; E .  Whatley, Manchester ; B, Gibbs, Tottenham,
London ; Robert Edwards, St.  Peters, Carmarthen.

Section B (for competitors under 14 years of age).
FIRST PRIZE, Meccano products to value £2-2s. : L. McAllen,

Mon y musk, Aberdeenshire ; SECOND PaizE, Meccano
products to value £l- ls .  : B. G. Shearing, Southampton ;
THIRD PRIZE, Meccano products to value 10 /6 :  D, Cain,
Watford.

Six PRIZES, each consisting of Meccano products to value
5/- : H.  H.  Lewis, Pon ty  pool Road, Mon. ; K. Dixon,
Romiley, Cheshire : K. Mackenzie, Belfast ; R, E,
H(X)per, Southampton;  L. G. Harris, Watford ; James
H. Rothwell, Bacup.

TWELVE PRIZES, each con-
sisting of a Complete
Instruction Manual ;
James A. Pendie, Trow-
bridge ; F.  Ogden,
Lincoln ; Harry  W. Betts,
West Ealing, W.13 ;  G.
P. Neilan, New Seaham,
Co. Durham ; P. K.Boyd,
London, W.5 ; E .  Morris,
Beddau, near Ponty-
pridd ; R. H. B. Kinder,
London, W. 12 ; M. Ross,
London, S.E.  ; Alex
Kirk, Leslie, Fife ; Dennis
Cheshire, Hastings ; K.
Scotney, Andover ; D.
Banks, Sandown, 1.0.W.

S ix  PRIZES, consisting of
Meccano E ngi neer s
Pocket Books : John
Watson, Bristol ; A. P.
H e y h u r s  t, Failsworth,
near Manchester; A.

Top : An interesting model of the famous ** Golden Arrow ” racing car, by D. Cain. Centre : Model Roller-
Feed Press constructed by D, Hirst. Bottom : Thes.s. “ Leviathan ” reproduced in Meccano by B. G, Shearing.

Virgo, Albourne ; P .  Steele, Newry, Co. Down ; D.  Collins, Manchester ; Albert
Price, Orpington, Kent.

Section C (for competitors residing Overseas).
FIRST PRIZE, Meccano products to value £3-3s, : R. Wallace, Durban, Natal, South

Africa : SECOND PRIZE, Meccano products to value £2-2s. : C. M. Olie, Haarlem,
Holland ; TitiRD PjuzE, Meccano products to value £ l - l s .  : F. Underdown,
Crows Nest, North Sydney, Australia.

Six PRIZES, each consisting of a Meccano Pocket Wallet ; K. Aboul-Zahab, Beyrout,
Syria : H. Nelson Eustis, Alberton, Australia ; E .  Brid gland, Calgary, Alberta,
Canada ; Douglas Pike, Witbank. Transvaal, S, Africa ; C. Cairs, Cape Town,
South ATica ; Alfre I Venus, Montreal, Canada.

located under the eight wheeled tender and is in contact with
the “ live ” rail placed between the running rails.

While Whitney’s model possesses all the grace and sweeping
lines of an actual express locomotive, Dobson's model presents
a totally different but equally realistic appearance with its short,
squat, and solid construction. I t  is driven by a Clockwork Motor
housed in the boiler and, by an ingenious “ trip M arrangement
placed between the running rails, the Motor may be automatically
reversed (for the benefit of readers who may be interested in
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methods of automatically reversing model engines, it may be
mentioned that a suitable “ trip " device was fully illustrated
and described in the '* Suggestions Section ” of the November,
1925, "M.AL”).

I t  is interesting to note that Dobson proposes to construct a
number of Meccano trucks and wagons for use with his engine.

Consideration of space permits mention of only one more model
from Section A. Donald Hirst, winner of the Second Prize,
submitted a working model of a roller feed press, which is par-
ticularly remarkable on account of its " clean " construction
and the evident care with which each part was built. The model
represents a machine used to punch holes in strips of metal and
although it is not capable of working with real metal it will,
nevertheless, punch holes in a band of paper with great precision
and rapidity. The punching die is operated from a crankshaft
driven from the main driving shaft, and the band of paper passes
between driven rollers, which feed it forward as the punching
proceeds. A foot-operated
clutch which is provided so
that the press is under perfect
control at any point of the
die stroke, comprises a Pinion
carried on a slidable counter-
shaft that is in gear with the
main drive. On pressing the
foot lever this Pinion is brought
into mesh with a Gear
Wheel secured to the crank-
sha f t  t ha t
operates the die.
The Pinion re-
mains in mesh
only so long as
the lever is de-
pressed. When
the lever is re-
leased the pres-
sure of a Spring
disengages the
Pinion from the
3V Gear and the
die crankshaft is
brought instantly
tot  a standstill,
although the main driven shaft still continues to revolve.

In Section B the most outstanding entry was that of Lewis
McAllen, who conceived the original idea of building a Meccano
replica of the old Norman Church at Moneymusk, Aberdeenshire.
The result is an excellent example of the adaptability of Meccano
parts to architectural model-building, and I hope to illustrate
it in a forthcoming special architectural article in the "ALM."

B. G. Shearing’s model ship illustrated herewith took the Second
Prize in this Section. The model represents the United States
Shipping Lines’ famous vessel s.s.“ Leviathan,” and it will be obvious
to all boys who are familiar with the actual ship that the grace
and power suggested by its appearance is reflected to a large
extent in the model. The detail work, such as the deck fittings,
etc., has been carried out with considerable dexterity and fidelity
to the prototype. Shearing may well be proud of his handiwork.

Motor cars are such popular subjects with Meccano boys that
little outstanding interest attaches to the majority of such models.
An exception, however, is to be found in D. Cain’s attempt to
model the chassis of the well known racing car, " Golden Arrow.'*
The constructional details have been worked out particularly
well, and extreme care has been exercised in assembling the
clutch, gear box, and steering gear.

An American type road roller secured the biggest prize in
the Overseas Section.
The model, which is
the work of R.
Wallace and is illus-
trated herewith, is
driven by an Electric
Motor, the drive being
taken via a clutch,
two speed gear box
and differential, to the
road wheels. Each
axle of the differential
carries at its outer
end a f  Pinion, which
drives a 133-tooth
Gear Wheel that is
secured to the centre
one of three Hub Discs
tha t  a r e  bo l t ed

together to form the driving wheel. The steering system
is novel, and consists essentially of a J* Contrate that is secured
to the lower end of the steering column and engages a Pinion.
On the axle of this Pinion is a Worm which, in turn, engages
the teeth of a Rack Segment bolted to the framework of the
front roller. On turning the steering column the roller is moved
either to the right or the left. The Motor is supplied with current
from an accumulator carried in a special compartment situated

between the rear
road wheels, so
that advantage
may be taken
of its weight to
give extra ad-
hesion. In the
photographs the
model is shown
actually at work
on a " road
the surface of
which consists
of sand. The
scarifier is oper-
ated from the

driver's seat and may be raised or
lowered at will.

A few months ago some sensation
was caused by the news that a
flying boat carrying no less than
169 persons had made a successful
flight. This huge aircraft, named
the " Dornier DO.X.," is the world's
largest flying boat. I t  was fully
described and illustrated in the
"ALM." for December, 1929, and
several Meccano boys have made
attempts to reproduce the enormous
machine in Meccano. One of the
most successful and certainly the
most interesting attempt that has
the fine model illustrated herewith,

which secured the second prize for C. M. Olie.
The main features of the actual machine—which, as will be

seen is a monoplane—have been well brought out in the model
(note the twelve engines on the main wing). The " DO.X.”
has already some splendid feats to its credit, amongst which may
be mentioned its ability to "takeoff" with a load of 45 tons
in little more than 60 seconds, and its speed of 134 m.p.h.

The immense growth of traffic both by road and rail in recent
times has resulted in the building of enormous bridges in all parts
of the world. I t  is not surprising, therefore, to find amongst
the entries in a Meccano competition one or two examples of the
bridge-builders' art.

I have in mind an entry from Francis Underdown, who secured
the Third Prize in Section C. His model is a replica in miniature
of the enormous arch bridge now growing inch by inch across the
harbour at Sydney. When completed, this will be the world’s
largest bridge—a triumph indeed for the engineers who designed
and built it. Underdown is specially favoured in living in Sydney,
where he is able to obtain first-hand knowledge of the actual bridge.
His model is constructed finely and resembles the real structure
in practically every important detail. The ribs of the great
arch are reproduced from a number of short Strips and Curved
Strips bolted end to end, and the tie rods supporting the roadway
are formed from longer Strips of various lengths. The shore
piers are solidly -built from Angle Girders, the sides being filled
in with Braced Girders. Underwood is not yet 10 years of age

so it  should be a source
of great satisfaction to
him to have built so
excellent a model thus
early in his model-
building career.

An e l ec t r i ca l l y
operated telpher crane
attracted the judges'
attention and secured
an award for K.
Abou1-Zahab. The
mechanism of the
trolley-hoist includes
four clutches, each of
which controls one of
the different move-
ments of which the
model is capable.

Three views of the Meccano
Road Roller and Scarifier sub-
mitted by R. Wallace. In the
centre photograph the model is
shown at work digging and
levelling a realistic roadway

composed of sand.

yet come to my notice is

The model of the Dornier DO.X. Flying Boat with which C. M. Olie secured Second Prize in Section C.

meccanoindex.co.uk



THE MECCANO MAGAZINE392

Results of Meccano Competitions -(Continued)

First, Second, and Third “Mechanism Contests (Home Sections)
Each of the three " Mechanism ” Contests proved very popular

with Meccano boys and many ingenious and cleverly thought-out
contributions were received.

In entering the first Contest of the series readers were asked to
submit either complete models or sections of models incorporating
any form of screw gear as the principal feature. The object
of the second contest was chiefly to test the ingenuity of com-
petitors in designing various forms of brake gear suitable for
retarding or stopping a machine, motor, or other moving body.

In the third contest, competitors were asked to devise a mechan-
ism that would connect
together two pistons moving
simultaneously in a cylinder,
the one piston having a
stroke of 3" and the other
one of 4". The mechanism
had to be so arranged
that both pistons moved
simultaneously in opposite
directions. Many of the
entries in this contest were
extremely interesting and
surprisingly ingenious, so
that the judges had a most
difficult task in placing the
various awards. No less
than six competitors tied
for the First Prize and after
very careful consideration it
was decided to combine the
original First, Second, and
Third Prizes and to divide
the total amount equally
amongst the six competitors.
The full lists of prize-
winners in each of the
three contests are as fol-
lows :—
First Mechanism Contest (Home

Section)
FIRST PRIZE, Meccano products to

value £l-ls.  : A. M. Johnston,
Dunstable; SECOND PRIZE, Mec-
cano products to value 15 / - :
H. H. Lewis, Pontypool Road,
Mon. TuiRo PRIZE, Meccano
products to value 10/6:  J .  F.
Hady, Ilford.

TWELVE PRIZES, each consisting of
a Meccano Engineers' Pocket
Book: G. Kerley, London,
N.W.10 ; John Watson, Bristol;
F. A. Webster, Guiselcy, near
Leeds; J .  Appleton, Croydon,
Surrey ; William Burke, Cork ;
Kenneth Walton, Penwortham,
near Preston ; Robert Philip,
Brechin ; E. Morris, Betklau,
near Pontypridd ; Charles Evens,
Peacehaveti ; V. C. Kaile, May-
ford ; Fred Beanie, Grantham ;
J .  U. Balfour, Wolverhampton.

Second Mechanism Contest (Home Section)
FIRST PRIZE, Meccano products to value £1-15.: Alister Lonnon, Kensington,

Umdon, W.8. SECOND PRIZE, Meccano products to value 15 / - :  E. Moss.
Wembley. THIRD PRIZE, Meccano products to value 10/6: C. L. Redshaw.
Spalding.

TWELVE PRIZES, each consisting of a Meccano Engineers’ Pocket Book : Charles
Hodges, Lichfield, Staffs. ; Ernest Bailey, Freemantle, Southampton ; A. C.
Masterman, London, N.W.l ; J .  Coombes, Birmingham : J .  E. Harris, Marden,
Kent ; George Laidlaw, Edinburgh ; R. Horsham, Hornchurch, Essex ; E.
Powell, Hammersmith, London ; H. Thompson. Everton, Liverpool ; B. Unne,
Harrogate ; E. H. Stradling, Usk, Mon. ; W. Raybould, Boxwich, Walsall.

Third Mechanism Contest Home Section)
The FIRST, SECOND, and THIRD PRIZES have been combined and divided equally

among the following competitors, each receiving Meccano products to value 8/-  :
David Norton, Streetly, near Birmingham ; Adam Dunlop, Riccarton, Kil-
marnock : L. Matthewsf Horfield, Bristol ; R. Powell, Keyham, Plymouth ;
Fred Miller, Oldham ; C. Pegg, Winshill, Burton-on-Treut.

TWELVE PRIZES, each consisting of a Meccano Engineers’ Pocket Book : S. Broad-
hurst, Bishop Auckland, Co. Durham ; J .  P. T. Bennett, Buckhursl Hill, Essex ;
J .  V. Glynn, St. Annes, Dublin ; R. Perinea tiers, Edgware, Middlesex ; P. Scott,
Southsea ; Arnold Hood, Ipswich ; James Huson, London, S.E.19 ; J. R. Lansley,
lipper Warlinghatn ; E. Jeffrey, Tantolic, Newcastle-on-Tyne ; V. G. Welsby,
Cardiff ; L. Jones, Rochdale ; P. Morris, Kensington, London, W.
One or two of the best entries from each contest will be dealt

with in future issues of the "ALM./* so for the present a brief
general commentary must suffice.

The screw is one of the earliest known mechanisms and it plays
a very important part in mechanical movements. It  was expected,

therefore, that the entries in the first contest would be very varied
in character and the result proved this to be the case.

The First Prize was awarded for an ingenious device designed
to synchronise the speed of two electric motors, even though
one of the motors is slightly more powerful than the other. A
cleverly designed screw mechanism, for operating the feed carriage
on a bacon slicing machine, secured the Second Prize for H. Lewis,
while J. F. Hady, winner of the Third Prize, submitted a screw-
operated device for automatically opening or closing hinged
windows or fanlights, etc., from a distance.

Charles Evens* model,
although of a very simple
nature, was well thought-
out and constructed. I t
consists of a shoe stretcher
antj makes use of a Sector
Plate attached by means of
a Collar to one end of a
Threaded Rod. To the
other end of the Rod a
Flat Trunnion is connected,
by means of a " spider M

extracted from a Swivel
Bearing, to represent the
portion of the stretcher
that fits into the toe of the
shoe. On turning the
Threaded Rod the overall
length of the stretcher is
either increased or de-
creased, owing to the move-
ment of the Rod in the
tapped holes of the spider.

Other outstanding entries
include a model of the lead-
screw mechanism of a screw-
cutting lathe, entered by
F. Bearne, a bench vice by
V. C. Kaile, and a semi-
automatic motor car wind
screen wiper by John
Watson.

One of the most in-
teresting entries in the
second Contest came from
A. Lonnon who devised a
brake applicable to a slow-
moving vehicle, such as a
horse-drawn lorry, and
made excellent use of f*
Rubber Rings to form the
brake shoes. The device
acts simultaneously on two
pairs of wheels and follows
very closely the brake gear
illustrated in the Contest
announcement on page 957

of the December “M.M.” On turning a hand wheel formed from a
Bush Wheel and Threaded Pin, a Screwed Rod is caused to  operate
a system of toggles to which the brake shoes are attached.

Of the three contests the third proved the most popular and
some very ingenious solutions to the problem that appeared on page
38 of the January "M.M.” were submitted. The majority of
competitors solved the problem by various arrangements of
pivoted links, but one or two elected to use a more complicated
but quite efficient system of rods and gearing.

The principal prize-winners adopted similar methods in solving
the problem and since it  is impossible to describe each entry, the
following explanation may be taken as representative of them all.

The rod of piston A (see illustration on page 38 of the January
■‘M.M/’) is connected by a short link to a second rod that is
pivoted on one side of the cylinder, its fulcrum being nearer one end
of the rod than the other. The longer arm of the pivoted rod is
connected at its extremity to a further rod, the other end of
which is attached to the rod of piston B.

It  follows that when piston A moves outward, the short arm of
the pivoted rod is caused to move to the left and the longer arm to
the right. The link attached to the rod of piston B thus tends to
pull the latter outward. Since one of the arms of the pivoted rod
is longer than the other a difference in the stroke of the pistons is
produced, the difference depending on the length ratio of the arms.
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I Successful Spanish Meccano Boys |

The illustration shows a group of prize-winners in a recent Meccano s
= model-building contest organised by Sig. D. Gabrial Avia of Figueras, Spain. =
= The contest attracted considerable interest in the locality and was admirably =
= supported by the Corporation, local colleges, and several business concerns, =
= who assisted in defraying the expenses of the contest and the cost of prizes. =F Entries ranged from a model of a windmill to a realistic replica of a modern =
= cage-winding gear as used in mines, and included cranes of all types, motor =
= cars, a loom, and a fine original model Meccanograph. All the boys shown =
= in the photograph were the lucky and proud recipients of prizes and they are =

to be congratulated on their model-building skill.
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BIG PRIZES FOR

FULL details of the Third “ Simplicity ” Competition
were published in the March issue of the
but we are again including them so that any

readers who did not see the previous announcement may
have an opportunity of
competing while there is
still time. Entries in the
Home Sections must be
received by  31st May,
while the closing date
for the Overseas Section
is 31st July.

In this contest prizes
are offered for the most
ingenious models con-
structed from the small-
est possible number of
parts. More than one
model may be entered
in the competition, but
all entries from any single competitor must be sent under
the same cover. The prizes are shown in the accom-
panying list.

I t  is a perfectly simple matter to enter the com-
petition, for there are no entrance forms tn till in or fees

SMALL MODELS
to be paid. I t  is only necessary to set to work and
build a simple yet realistic model, and then either take
a photograph of it or make a good drawing and enclose
it in an envelope addressed to '* Third Simplicity ”

Model-building Contest,
Meccano Ltd., Old Swan,
Liverpool.

Competitors must take
care to see that their
age, name and full ad-
dress appear on the back
of each photo or sheet
of paper sent.

Photographs or draw-
ings need not be the
competitor’s own work
but the model itself must
be entirely the result
of the competitor’s own
unaided efforts. Entries

will be divided into three sections as follow : Section A,
for boys or girls over 14 years of age residing in the
British Isles ; Section B, for boys or girls under 14
years of age residing in the British Isles ; Section C,
for Overseas readers of all ages.

THE PRIZES
The Prizes to be awarded in

Sections A and C are as  follow :-
First Prize : Cheque for /2-2s.
Second Prize : Cheque for Is.
Third Prize: Cheque for 10 6.
Twelve Prizes, each consisting of

Meccano products to  value 5/- .
Twelve Prizes, each consisting of

a Meccano Engineers’ Note
Book.

The Prizes in Section B are as
follow
First Prize : Meccano products

to value £1-Is.
Second Prize : Meccano products

to value 10/6.
Third Prize : Meccano products

to value 7/6.
Twelve Prizes, each consisting of a

complete Instructions Manual.
Six Prizes, each consisting of a

Meccano Engineers’ Note Book.
A limited number of Certificates of Merit will be awarded

in each Section.

HAVE YOU ENTERED THE “APRIL” CONTEST?
We take this opportunity to remind readers that

the Home and Overseas Sections of the “ April ” Model-
building Contest are still open for entries. Full details
of the contest were published in last month’s
and for the benefit of any readers who did not see the
previous announcement we are repeating it this month.
To enter this contest it is only necessary to think of a
new model and construct it as neatly as possible. Then
either take a photograph of i t  or make a good drawing,
and enclose it in an envelope addressed to “ April ”
Model-building Contest, Meccano Ltd., Old Swan,
Liverpool.

Take care to write your age, name and full address
clearly on the back of each photo or drawing submitted.

Entries will be divided into three Sections as follow :
Section A, for readers residing in the British Isles and
over 14 years of age ; Section B, for readers residing
in the British Isles and under 14 years of age ; Section
C, for readers of all ages residing Overseas. The principal
prizes in both Sections A and C are as follow : First
Prize, cheque for £2-2s. ; Second Prize, cheque for

£l- ls .  ; Third Prize, cheque for 10 6. Twelve Prizes,
each consisting of Meccano Goods to  value 5/-. Twelve
Prizes, each consisting of a copy of “ Famous Trains.”
The prizes in Section B are as follow : First Prize,
cheque for £T-1s. ; Second Prize, cheque for 10 /6 ;
Third Prize, cheque for 7/6. Six Prizes, each consisting
of Meccano goods to value 5. -. Twelve Prizes, each
consisting of a complete Instructions Manual. In
addition a number of Consolation Prizes and Certificates
of Merit will be awarded in each Section.

Closing dates, for Sections A and B, 31st May; for
Section C, 30th August, 1930.

“Lister Truck” Model-Building Competition
Model-builders residing abroad should remember

that the Overseas Section of the Meccano " Lister
Truck ” Competition is still open. This Section closes
on the 31st July, so there is still time for many Overseas
readers to  send in their entries. Full details of the Con-
test were published in the March issue of the “M.M."
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The ideas printed in the 41 Suggestions Section ” should prove a real help to thousands of Meccano enthusiasts.
Often we receive letters front readers who describe how they have solved some knotty problem or evolved an in-
teresting model after studying some of the ideas that have appeared. We  shall always be pleased to receive
further contributions for the. “ Suggestions Section.1' Cash payments are male for all Suggestions published
(excluding those mentioned in the “ Miscellaneous" Suggestions column). Contributions should be accom-
panied by clear photographs or drawings and should be addressed to“ Spanner," c/o The " Meccano Magazine."

(192)—Automatic Infinitely Variable Speed Gear
( / .  Bennett, Buckhurst Hill, Essex)

TO effect a change of speed in the usual type of gear box it is
necessary to  slide certain gears into or out of mesh by means
of a lever, thus changing the ratio between certain shafts.

This method has many disadvantages, apart from its complexity
and the skill necessary for its operation, and many ingenious
devices have been invented from time to time in an effort to
replace it. Particular attention has been paid to motor car
gear boxes, and there arc now several mechanisms in existence
that enable changes of speed to be carried out automatically or
semi-au tomaticall y.

Several such mechanisms have been described from time to
time in the Suggestions Section, and the apparatus shown in
big. 192 is a further example. It  embodies what is known as
“ friction disc " drive transmission. This type of transmission
gear was clearly demonstrated in a model that appeared in the
“ Suggestions Section ” for July, 1926, but for the benefit of
those readers who are unable to refer to that number we may
explain that it depends for its operation upon the friction existing
between two discs, one revolving upon, and at right angles to,
the other.

By sliding the driven disc towards or away from the centre of
rotation of the other, the speed is decreased or increased. For
example, when the driven disc is pressing upon the other at  a point
near the latter's circumference, i.e., at the farthest per-
missible point from the driving shaft, the driven disc will
rotate at maximum speed. If now the latter is ad-
vanced towards the centre of the driving disc,
its speed must automatically decrease.
In the earlier model, a reverse movement
was provided, merely by moving
the driven disc from one side
of the driving disc to the other.
Also the change in speed was
effected by operation of a hand
lever, whereas in the present
example the change is brought
about by a centrifugal governor,
so that the speed ratio varies
automatically according to the re-
sistance that is to be overcome.

The construction of the mechanism,
as shown in Fig. 192, should be fairly
clear. The driving shaft 2, which is
connected by any suitable means to the
Motor, carries a Face Plate, and is journalled
freely in two Corner Brackets that form part
of the frame. A Rod 3 is free to slide in
its bearings and is fitted with a 1" fast Pulley 7,
which is fitted with a 1* Rubber Ring that engages with the
surface of the Face Plate and is kept in close contact therewith
by a Compression Spring on the Rod 2.

The centrifugal governor consists of two Bush Wheels 4 and 5,
to each of which two Double Brackets are bolted rigidly. The
links carrying the governor weights are attached pivotally to the
Double Brackets by means of lock-nutted bolts (see Standard
Mechanism No. 262), and are passed on to 1J* Rods, on which
are mounted the 1* Gears forming the governor weights. Short
lengths of Spring Cord, attached to the links in the position indi-
cated in the illustration, tend to prevent the governor functioning
at too low a speed and also to return it to normal after operation.

The Bush Wheel 4 is secured to the Rod 3, but the Bush Wheel
5 is free thereon and is connected by a Socket Coupling to a
diam. K wide Pinion. A Threaded Pin 6, by engaging the groove
of the Socket Coupling, prevents longitudinal movement of the
Bush Wheel 5. The Pinion is in constant mesh with a 57-teeth

(193)—Improving the Meccanograph
(D. Martin, Peterborough)

If votes were taken amongst " M.M." readers as to  the  most pop-
ular model in the Meccano series, we feel sure that the Meccanograph

(Special Instruction Leaflet
No. 131 would very nearly, if
not quite, head the list. The
reason for the popularity of
this remarkable model lies,
of course, in its ability to pro-
duce hundreds of intricate
and beautiful designs merely
on operation of a handle.
In addition, it has a special
appeal for the Meccano boy
with an artistic temperament,
for he may make the designs
still more beautiful by the
judicious use of coloured inks
and water-colour paints. On
the other hand, the mechani-
cally-minded boy finds un-
limited scope in the model for

Fig. 192 the use of various " gadgets ”
that he can construct and

which will increase still further the range of designs.
D. Martin belongs to  the latter category, evidently, for he has

succeeded in adding to  the Meccanograph an extremely interesting
fitting that, he assures us, makes the model capable of producing a
great variety of beautiful designs, over and above those already
obtainable with the machine.

Instead of being attached pivotally by a Rod to the sliding
carriage, the writing arm, to  which the pencil is fastened, is mounted
on a Threaded Pin that is secured to  a Face Plate. The Face Plate
is mounted on a Rod journalled in suitable bearings in the sliding
carriage, and carries at its lower extremity a i* Pinion, which is in
mesh with a fixed Rack Strip. Hence it will be obvious, that, on
motion being imparted to the sliding carriage, the Face Plate,
together with the writing arm, is given a rotary motion and by this
means a new series of designs is produced.

A point that may escape the attention of some Meccano boys is
the importance of eliminating “ play ” or " back lash " in the
moving parts of the Meccanograph. Particularly is this the case
with the- Designing Table, but here the undesirable effect may be
eliminated by securing a large Pulley to the vertical Rod that
carries the Table, and controlling the Pulley by a screw-operated
band brake similar to Standard Mechanism No. 105.

Gear Wheel that is secured rigidly to the driven shaft 1 .
The model functions in the following way : Assuming the shaft

1 to be running free without any retarding effect, the governor
weights will fly out to their fullest extent owing to the centrifugal
force that  is developed by the speed of the rotating shaft 3. Since
the Bush Wheel 5 cannot move longitudinally, wheel 4 must do  so,
carrying with it the  Rod 3. This will result in the Pulley 7 being kept
near the periphery of the Face Plate, and a step-up ratio is obtained.

When a retarding force is applied to the shaft 1, the speed of
the Rod 3 diminishes and the governor weights fall inward, thus
moving the Rod 3 and pushing the 1" Pulley 7 nearer the centre
of the Face Plate. As the resistance on the shaft 1 increases
so will the Pulley move nearer the centre of the Face Plate, thus
compensating for the extra load by increasing automatically the
reduction ratio between the shafts 2 and 3.
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Miscellaneous Suggestions
Under this heading “ Spanner ” replies to readers

who submit interesting suggestions regarding ntftv
Meccano models or movements that he is unable to
deal with more fully elsewhere. On  occasion he
offers comments and technical criticisms that, he
trusts, will be accepted in  the same spirit of mutual
help in which they are advanced.

(M.86). A Handy Foot Pump.—An
ordinary hand cycle pump may easily be
converted into a useful foot pump, if the
suggestion described by E.  Cook (New
Cheriton, Hants.) is adopted. Two Girder
Frames are connected together, face to
face, by three Double Brackets, and the
threaded portion of the pump connector
is passed through the hole of the Double
Bracket joining the apices of the Girder
Frames, before being screwed home into
the body of the pump. The feet may be
placed on either side of the device and
the task of blowing up cycle tyres accom-
plished with ease.

(M.87). Improvement to Chassis Clutch.
—Some of our readers assert that the
Rubber Ring forming part of the clutch
of the Meccano Motor Chassis (Leaflet
No. 1) is likely to come off the 1* fast
Pulley on which it  is mounted. Whilst
we have experienced no difficulty in this
direction, i t  may be of interest to describe
the way in which E.  Whitmore (Tunbridge
Wells) remedied the alleged fault. The
1* fast Pulley carrying the Rubber Ring
is backed by a 1£" Flanged Wheel, so that
no matter how hard the sliding portion of
the clutch pushes against the Rubber
Ring the latter cannot slip off its Pulley.

(M.88). Addition to the Theodolite.—
E. Stradling (Usk, Mon.) puts forward an
idea for the improvement of the Theodolite
(Model No. 5.8 in the Manual of Instruc-
tions). The sighting arm, instead of
consisting of one Rod, could, he  points out,
be composed of two Rods joined together
with a short Strip, the connection betweenTo draw a circle or a straight line is, as

every “M.M.” reader knows, an easy
matter, for in the one case compasses may
be used, and in the other ruler, pencil,
set-square and T-square may be employed.
But when elliptical figures are to be traced,
a certain amount of difficulty presents
itself on account of the fact that none of
the usual drawing instruments are of any
practical use. With the apparatus shown
in Fig. 195, however, figures of this nature
may be drawn with a remarkable degree
of accuracy.

Two Flat Plates I are bolted together
face to  face with Strips separating them
so that they arc free to slide upon the
flanges of 9|* Angle Girders that are
attached to vertical 2 J* Flat Plates on the
base frame of the apparatus. The Plates 1
have secured to them a Double Bent Strip,
in which is journalled a short Rod carrying
a Coupling. The latter carries a Rod 3,
which is fitted with a second Coupling to
which a third Coupling is attached by
means of a I" Rod.
This 1* Rod is
passed through a
strip 2 before be-
ing secured in the
Couplings.

The Couplings
should be secured
very firmly, so
that the Rods 3
and 4 cannot move
out of alignment
with each other.
The strip 2 con-
sists of two 12 V
Strips overlapped
and  bo l t ed

the Strip and the Rods being formed by
End Bearings or Strip Couplings. If
the Strip were arranged opposite the scale,
the divisions on the latter could be read
off with much greater accuracy than
formerly.

(M.89). Magnetic Screwdriver. —In the
building of intricate models i t  is often
necessary to insert bolts in almost in-
accessible positions. In  such cases T.
Hatch's (Three Rivers, Canada) suggestion
for a magnetic screwdriver should prove
welcome. To  form the tool he wound some
fine cotton-covered wire on a bobbin made
from tinfoil, and placed the bobbin on the
shaft of an ordinary screwdriver. The tin-
foil is unnecessary, however, for the bobbin
could be made much better from cardboard
ends and a paper core, as this would prevent
the turns of wire shorting (it should be re-
membered that magnetic effects can take
place through any substance), or i t  would be

better still to use
the Meccano Bob-
bin (part No. 301),
which has the ad-
vantage that i t  can

be slipped on and off the blade
of the screwdriver. I t  is not

necessary alw'ays to  keep the
magnetising current on, for

the blade is of hard steel
and the magnetic pro-

perties will be retained
for a considerable

time. R. Chappel
sent in a similar
idea. The mag-
netisation of a

screwdriver by stroking i t  with a bar magnet
was mentioned under Suggestion No. 69.

Fig. 195

(194)—A Mysterious Printing Machine
Prizes for Solutions

There is no doubt that conjuring tricks
exercise an extraordinary fascination over
boys and few readers can have
witnessed some of the  seemingly impossible
" stunts " performed by professional il-
lusionists without feeling the desire to
imitate their efforts. The amateur con-
jurer who attempts the time-honoured
trick of producing a rabbit from a hat  or
something equally hackneyed and who so
often fails dismally, cuts a sorry figure.
But if he performs a trick successfully,
he is regarded almost as a hero—at least,
by the younger members of the audience !

The device shown in Fig. 194 was
suggested, by a coincidence, almost simul-
taneously by two Meccano boys, A. Lon non
(London, W.8) and B, Rowe (Ilford, Essex).
I t s  operation is truly amazing at  first
glance. On placing a clean piece of paper
between the rollers and turning one of the
hand wheels the paper emerges on the other
side complete with a printed reproduction
of a Meccano model ! Or a Bank of
England note may be inserted and promptly
transformed into a piece of blank paper
(a result likely to produce much con-
sternation on the part of the person who
loans the note !) The operation of the
model is so mystifying and yet so simple
that, before describing its construction we
have decided to set readers a test
so as to discover how many can solve the
mystery for themselves. A prize of half a
guinea will be presented to the sender of
the first correct solution received and, in
addition, six consolation prizes, each

consisting of a copy of the Meccano
Engineer’s Pocket Book, will be awarded.

To  enter this novel competition all that
yod have to do is to write down briefly and
clearly how you think the results just des-

cribed are obtained. If

dress, and age as well as the name of the
competition (“ Mystery Model ") must
appear on the back of each sheet of paper
used, and envelopes must be addressed
“Mystery Model” Competition, Meccano
Ltd., Old Swan, Liverpool. Entries must
be received not later than 31st May.

(195)—Apparatus for Drawing Ellipses
(E. Armitage, Garston, Liverpool}

together, and sliding freely in Eye Pieces
that are attached to the ends of the frame.

The Rod 4 carries at  one end a Small
Fork Piece, in which the pencil is clamped
by a Bolt passed through the jaws.
To  draw an ellipse a sheet of paper is
pinned to the base board of the instru-
ment and the Rods 3 and 4 adjusted
to give an ellipse of the desired width
and length. The pencil is then lightly
held between finger and thumb and
guided over its elliptical path. The
instrument can, of course, be made larger
if desired, but in any case it is very im-
portant that the Couplings should be
secured very firmly to the Rods, and the
slide 1 and the Strip 2 should work freely,
but without undue play or slackness, in
their respective guides.

meccanoindex.co.uk
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A Book for Every Model-Builder

The principal object of the Meccano Book of New Models is to keep Meccano model -

builders in touch with the latest improvements and developments connected with their

hobby. The book contains illustrations and details of the best of the new models and

new movements submitted in recent competitions, together with many others that  have

been designed by our own experts That it will give pleasure and enjoyment to every

model-builder is certain, and the big demand we have already had for it is proof of its

immense popularity amongst boys.

Get Your Copy To-day

We advise every keen Meccano boy to obtain his copy of the Book of New Models

as  early as possible, while a plentiful supply is available. I t  should be mentioned specially

that the models shown in the book are supplementary to  the models shown in the Instruction

Manuals, and the majority of them are published for the first time.

NEW

Clutches:

Gear Boxes

Braking'

Devices,

Cranes

Locomotives,

Movements;

How to Obtain the Book

The 1930 Book of New Models may be obtained from any Meccano dealer, price 6d., or direct from Meccano Ltd.,

Old Swan, Liverpool, price 7d. post free.

There is a special edition for Overseas, price 9d. from dealers or lOd post free from the agents (Canadian prices—

15 cents from dealers, or  20 cents post free, from Meccano Ltd., Toronto),

Readers in Australia, New Zealand, South Africa or  Canada who require copies should apply to their dealers or

should address their orders to our agencies as detailed below. Readers living in countries other than those mentioned

should order from Meccano Ltd.. Old Swan, Liverpool, sending a remittance >f lOd. with their order.

Australia : E. G. Page & Co., 52, Clarence Street, Sydney (P.O. Box 1832).

New Zealand : Models Ltd., Kingston Street, Auckland (P.O. Box 129).

Canada : Meccano Ltd., 34, St. Patrick Street, Toronto.

South Africa : Arthur E. Harris, 142, Market Street, Johannesburg (P.O. Box 1199).

Ideas.

Price

MECCANO

LTD.
OLD SWAN

LIVERPOOL
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7» this page, month by month, we reply to suggestions regarding improvements or additions to the Meccano system. We receive many hundreds of thesesuggestions every week, and consequently tee are able to publish only ideas that show particular interest or ingenuity. Suggestions submitted for considera-tion in this section must be written on a separate sheet of paper and the name and address of the sender must appear on each sheet used. Envelopes shouldbe addressed to "Suggestions," Meccano Ltd., Hinns Road, Old Swan, Liverpool.
BUCKET TEETH. -We were interested in your

suggestion that we should introduce special *’ teeth ”
or “ tines ” for fitting to the cutting edge of a built-up
excavator bucket. These teeth would somewhat
resemble a standard Flat Bracket with the exception
that only one circular hole would be punched in them
and one end would be brought to a sharp point instead
of being rounded. By means of their perforations
it would be possible to bolt a number of these teeth
to a Flat Plate or other part forming the bottom of
the built-up bucket, thus greatly increasing its digging
or cutting powers. We shall certainly give this idea
close attention. (Reply to D. Redman, Calgary Canada).

NEW ANGLE STRIP. —We note that you advocate
the introduction of a range of Double Angle Strips
having angle portions of unequal length. We are
not in favour of the idea, however, as your sug-
gested partscan quite easily be built up from existing
accessories. (Reply to IF. E. Gillman, Woking,
Surrey, and S. Redman, Swansea).

“ BALLOON ” TYRES.
—We are not thinking of
introducing ■" balloon” type
motor tyres as these would
be expensive to produce,
and would possess a marked
tendency to ” roll oft ” the
Pulleys to which they
were fitted. Balloon tyres,
when fitted to a model
motor car, might en-
hance its appearance
slightly, but we would
point out that the
existing Dunlop Tyre
is of quite liberal
d imens ions  when
“ scaled ” with other
fittings, and while it
is not actually of the
balloon variety, it is
certainly an “ over-
size.” The existing
range of Tyres can
moreover be employed
in various forms of
friction gearing. (Reply
to TV. E. Avorv, London,
W.U) .

MOTOR RADIA-
TORS.— Your suggestion
that we should manufacture
various types of radiators
cast from lead alloy for
use on Meccano models is
interesting, but we fear,
hardly feasible. The “ die-
casting ” process is used
for a number of the Hornby
parts and fittings such as
lamps, wheel and finnials
and even the “ cab in-

CABLE SADDLE. --We were intereste I in your
suggested part, which would be used for grippingthe wire cable in a model aerial ropeway system.
The saddle would be made in two forms, one for
use when the cable is merely passed round the saddle
but not rigidly secured to it, and the other when
the cable has to be clamped securely. Although
one or two uses could no doubt be found for this
part, we do not think it would form a really helpful
unit, and we suggest you improvise a cable saddle
from standard parts when required. For instance
when the cable is to be merely passed round the
saddle, a Pulley Wheel could be employed and a
little metal foil bound round the wire a t  the point

has to be securely
between two Strips
the Meccano Aerial

“M.M." for January
in the Electric i oco-

ALTERATION TO FLANGED PLATE.—We are
not in favour of your idea that alternate rows of holes
in the 5 i*x2 l "  Flanged Plate should be elongated.
By far the most important use of this part, especially
in the smaller models, is as a base plate, and if super-
structures were secured to the Plate by bolts placed
in elongated holes or slots, the rigidity of the complete
model would suffer. (Reply to C. Brown, Barwick,
Leeds, ami R. C. Houston, Brighton).

H-dIRDER.—I t  would be very costly to producelengths of H-section perforated girder as it would be
necessary to “ draw ” or roll the girder from the solid
metal. One of most interesting and instructive ex-
periments in Meccano, is to build up the various types
of girder sections used in structural engineering ; the
standard Meccano Angie and Flat Girders lend them-
selves remarkably well to the elaboration of the simple
L-pattern to the more complicated T, H, and U or
“ Channel ” types. The separate manufacture of
girders of these patterns is consequently unnecessary.
(Reply to A .  Rodgers, "" '

of contact. Where the wire
anchored it can be clamped
as in the overhead gear in

Ropeway described in the
and February, 1930, or _ __  ______ ___

moti.e that ap eared in the May, 19'23, issue,
(Reply to M. Chalon, Medea, France). Glasgow).

MILLED RODS.  - I t
would not be advisable to
mill or machine the sur-
faces of the Meccano Rods
as you suggest, as this
would in the first place be
a costly procedure and
would raise the price of
the parts, and secondly
it would not allow’ axles
to rotate freely and
smoothly in their journals
as the milled surface would
grind away the bearing
and create excessive
friction. You should have
little trouble in securely
locking Gears, etc., to
shafts by means of the
set-screws, but in cases
where a great strain is
imposed on the parts (as
in the picking motion of
the Meccano Loom), it
may be advisable to file
small flats on the rods
where the set-screws are
secured. (Reply to A .  IF.
L.  Cobbe, Cobham, Surrey).

SPIRAL SCREW. We
note your suggestion re-
garding the introduction
of spiral screw conveyor to
the Meccano system. The
type of screw which you
suggest is known as an
“Archimedian Screw ” and
in shape somewhat re-
sembles a wood-screw with
“ threads " formed from
heavy gauge metal sheet
attached in the form of a

'dUIllIinilllllllllllllllllHIHHIIII ■iiiiniiiiuiiiiiiiiiiiiiiiiniiiiHiiiiiEEiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiii!:

RUNABOUT” CRANE

This illustration affords striking proof of thejuse that modern manufacturers are making of mechanicalappliances in helping to solve tne problem of speedy transportation of goods. The “ R and R ” petrol-electric mobile Crane that it depicts will, be of particular interest, since it forms the prototype of theMeccano Super Model described on another page of this issue.
teriors ” of the Hornby
Special Locomotives, but it
would not be advisable to
apply the process to the manufacture of a model
radiator owing to the high cost of the metal needed
and consequent weight. Furthermore, special radiators
are really unnecessary additions as it is quite a simple
matter to improvise them from Sector and Flanged
Plates, Strips and other parts. The " dummy ”
radiator fitted to the Meccano Motor Chassis for
instance, is quite a good example of this type of
construction. (Reply to J .  Walker, Roby, Liverpool).

SERRATED BOSS. Your suggested accessory
resembling a Threaded Boss but having a number of
radial serrations cut on its ends, would not, we con-
sider, be of much use in the Meccano system. We
agree that the part might be employed as a “ locking
ring ” in certain types of screw adjustment mech-anisms, where the serrations on one of its faces
would be brought into engagement with the serrated
face of a similar part, but these instances would
be very rare, and we conclude that the part would be
of little practical value to the Meccano system. (Reply
to F. Ross, Tipton},

spiral around a centre rod.rJhe screw, which is of
course made to large

dimensions, is employed in certain cases for lifting
water and also granulated substances in confined
spaces. A screw of the type is certainly an interesting
mechanism but we do not consider it would have
any practical application in Meccano. You could,
however, build a model of this screw using Meccano
in conjunction with either tin plate or thick card-
board. (Reply to R. Lancon, Marseilles, B. du. R),

HEATER ELEMENT. -Your scheme for an electric
heater element that would be fitted around the boiler
of the Meccano Steam Engine is distinctly ingenious.
By connecting the resistance coil forming the heater
to a standard electric light plug, steam could be raised
in the boiler by the simple process of placing the plug
in a light socket ! The great drawback to the idea is
of course the cost and if the suggested heater were
fitted the price of the complete steam engine would

I have to be increased considerably. However, an “ ele
I t r i f i ed  engine ” might appeal to those willing to pay the

extra cost and we are making a note of your scheme.
(Reply to A .  Thurber, Alberta, Canada).

NEW ENAMELLING SCHEME. -Your scheme for
a new method of enamelling the coloured parts is
ingenious. Your idea would be to coat one side of
any given part with red enamel while the other side
would have a coat of green enamel applied to it.
In practice the parts would be turned with either
the red or green enamel surface facing the exterior
and a perfectly uniform colour w'ould be given to a
large model in place of the red and green colouring
that results with the existing method. We would
point out to you, however, that this scheme would
not work out correctly in practice, as only such parts
as Strips, Flat Plates, Flat Trunnions, etc., are
“ reversible accessories,” i.e. they can be turned on
either side without altering their functions, and the
two colour effect would still have to be used. Rather
than objecting to the combination of the red and
green enamel, however, most model- builders find i t
gives a distinctly ornamental and pleasing touch to
their models. Your suggestions regarding a new
Fork Piece and Coupling Hook are receiving attention.
(7C<£fy to J .  Stouff, Troyes, lube, France).
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inclusion its technical merit will not be taken into
consideration provided a satisfactory reproduction
may be made. The chief requirement is interest from
the point of view of the H.R.C. In most Branches
at least one member possesses a camera and will be
quite willing to use it for this purpose. Any out of
pocket expenses may be recovered by charging a few
pence for prints of successful photographs, or they
may be met from Branch funds.

Branch photography need not be confined to visits
of this kind. One or two excursions also should be
made to the seaside or to inland pleasure resorts, for

such outings afford very
welcome variety in the pro-
gramme. In many instances
also track work during the
coming months will be carried
out in the open air. 1
recommend this course very
strongly, for the construction
of an outdoor layout gives
great scope for ingenuity
on the part of the members.
Good photographs of outdoor
railways, particularly if they
show members actively en-
gaged in running or shunting
operations, will be greatly
appreciated and, together
with those taken on Branch
excursions of all kinds, are
eligible for the award that
I have already mentioned.

An Interesting Exhibition
An Exhibition that  had many points of interest

recently was held by the First Rhyl Branch. This was
organised in conjunction with the Rhyl Meccano Club,
an admirable plan that enabled both organisations to
make a much more satisfactory show than if separate
functions had been held.

Many interesting Meccano models constructed by
members were displayed, but to most visitors the chief
centre of attraction was the Branch layout. This was
constructed throughout of double track, and on it were
a station and several loop lines. A very extensive
service of trains of all kinds was run and visitors were
greatly astonished to see how readily the locomotives
employed hauled the heavy trains.

1 have been informed that  members enjoyed the
proceedings quite as much as  their visitors. I am always
very pleased to learn details of this kind in regard to
any Branch, for it shows that the members are getting
the greatest possible amount of fun from their hobby.

The Summer Programme
The thoughts of members of Branches arc now turning

to outdoor activities and due allowance should be made
for this in planning the programme for the coming
months. For instance, now is the best time to arrange
interesting visits to engine sheds, goods yards and
other places of railway interest, and 1 hope that  during
the coming summer the members of every Branch
will have many such opportunities of seeing how things
are done on real railways. If they are fortunate in
this respect work on the Branch layout during the
following winter sessions
will be far more like the
real thing, not only in
planning, but also in the
manner in which operations
arc carried out.

As a rule little difficulty
is experienced in obtaining
permission to visit a local
station engine shed or goods
yard. A politely-worded
application to the authorities
concerned should be made
well in advance of the sug-
gested date, and the time
and the number of members
likely to make the visit
should be stated. The
number given in the appli-
cation should not be exceeded,
for this might prove dis-
concerting to the authorities, who no doubt will make
arrangements to deal with a party of the size originally
advised.

Branch Photographs
On visits of this kind 1 hope that  cameras will not

be forgotten, but these should not be used until it
has been made quite clear that photography is per-
mitted. A pictorial record of such a visit is always
of very great interest. As examples published in these
pages in past issues of the “M.M." have shown> a
group of members in the cab of a locomotive, or closely
examining some feature of special interest, is far more
exciting than a formal group photograph. I hope
to receive many photographs of this kind and look
forward to efforts showing even greater originality
than those already published. As far as space allows,
those that  are suitable will be published on the ILR.C.
pages of the Magazine, and to every Branch so dis-
tinguished will be awarded a prize of 57-

In deciding whether a photograph is worthy of .

Members of the Hendon Branch, No. 19 ; Chairman, Mr. A. L.
Owen, Secretary, A. Needell. This Branch is conducted in

conjunction with the Hendon Meccano Club.
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LYTHAM CENTRAL —The track has been
completed and  the club room is now being
decorated. I t  is proposed shortly to pay
a visi t  to  the Blackpool engine sheds.
In  a recent Mock Trial  t he  prisoner was
charged wi th  switching off t he  l ights  in
the chief station on  the  l ine and  thereby
causing u nnecessary confusion  . He  proved
rather violent and three " policemen "
were required to keep him in  order. A
very severe sentence was passed on  h im  !
Secretary : Frank Lucas,  2, Church Road,
Lytham, Lancs.

ExHALL. —The Branch track has been
re-designed. I t  is now of the  horse-shoe
type,  with two termini and two through
stations. Hornby double  track is used
throughout and three-colour l ight  signals

Branch Notes
SLIGO.—The Branch layout has been

designed to allow two or  three t rains  to
run simultaneously. These are t imed
at stations and worked according to a pre-
arranged p lan .  Experiments are being
made with  an  engine fitted with toothed
wheels to run on  rack rails, as  on  mounta in
railways. Locomotives are kept strictly
to the work for which they were designed,
one intended for goods work not  being
used to  hau l  passenger t ra ins .  Secretary :
K .  McMenamin, 78, John  Street ,  Sligo,
I re land.

HAROLD WOOD.— A monthly meeting is
held to  discuss business affairs and to
arrange the programmes for t he  coming
meetings. One  afternoon
has been set aside for the
testing of Branch loco-
motives,  which number  15.
A lending library has been
started and is  proving very
popular. Secretary : C.  L .
Ba rbe r ,  " Beau  r a i  ns ,”
Church Road, Harold  wood,
Essex.

ST.  CHADS (WlTBINGTON) .
—Careful attention has been
paid to the signalling of the
Branch railway track. Two
large signal gantries are
being constructed, in addi-
tion to a Meccano 20-lever
frame for signal and point
control. One meeting was
devoted to the cleaning and
oiling of all stock and after-
wards a special train was
made up  to  inspect the
track. An  interesting acci-
dent was staged and after
the l ine  had  been systematic-
ally cleared the officials in
charge of the breakdown
tra in  made full reports on  the mishap.
Secretary : R .  W.  T .  Mackley, 34,  St.
Chads Road, Withington, Manchester.

THE OXTON (BIRKENHEAD) .—A very
interest ing visit  was paid to the Meccano
and Hornby Train Factory, Liverpool.
The Branch has been divided into  two
sections, *' Carpenters " and  " Electricians,”
each section being responsible for the
upkeep of part of the Branch track.  The
*' Electricians " are designing a colour
l ight  signalling system. A Debating Sec-
tion has been started. The  first Debate
was on  " Railways v. A irways” and the
general superiority of railways as  a means
of transport was carried by  vote. Secre-
tary : J .  H .  McGuinness, 63, Beresford
Road, Birkenhead.

THE HALL (SYDENHAM).—The Branch
layout has been extended and new rolling
stock purchased ou t  of Branch funds .  A
haulage test was won by  a No.  2 Special
Locomotive. An engine  shed has  been made
and fitted up  with electric light. An  in-
teresting visit was  paid to  the Model Railway
Club  Exhibi t ion.  Secretary : J .  D .  Davies,
28, Kingsthorpe Road,  Sydenham,  London,
S.E.26.

ELLESMERE (DuLWiCH),— A very enjoy-
able cinematograph evening was  held.
Films dealing with paper-making, tele-
photography. electro-plating, and the use
of parachutes were shown, and in addition
one or  two comic pieces. The layout of
“ Liverpool Street Station " on  the Branch
railway has  been re-designed and operations
speeded up  considerably. Members have
visited King’s Cross Locomotive Sheds.
Secretary : N .  R.  Rice, 32, Elsie Road,
London, S.E.22.

Further Branches in Course
of Formation

The following new Branches of t he
Hornby Railway Company are at  present
in process of formation and any boys
who are interested and desirous of linking
up  with this  un ique  organisation should
communicate  wi th  the promoters, whose
names and addresses are given here.
All owners of Hornby trains or  accessories
are eligible for membership, and the
various secretaries will be pleased to  extend
a warm welcome to  all who send in  their
applications :—
BIRMINGHAM— E .  Sharp,  156, All Saints

Road, King’s Heath,  Birmingham.
BUDE—G.  D .  Hews, St .

Petroc's, Bude, N .  Corn-
wall.

DORSET—M. Steele, 16,
Florence Road, Parkstone,
Dorset.

EDINBURGH — H .  Govan,  35,
Comely Bank ,  Edinburgh.

GLOUCESTER—D.  C.  Yates,
“ Brunton,"  Brock  worth,
Gloucester.

HARROW—J.  S.  Dodson, 2,
Greenhill  Cres., Harrow.

HovE—R.  Pullen,  27, Ken-
dal  Road, Hove.

PRESTATYN —R.  Evans,
" Mohrcroft," Princess
Avenue,  Prestatyn, N .
Wales.

ROCK FERRY—W.  J .  Davies,
17, Beech Road, Wood-
hey, Rock Ferry.

SpALriNG—Eric Lambert,
12, South Parade, Spald-
ing, Lincs.

ST. ANDREWS— R .  L.  C.
Lorimer,  19, Murray  Park,
S t .  Andrews, Fife.

BROMBOROUGH — J .  Townsend, I I ,  Neville
Road, Bromborough,  Cheshire.

LIVERPOOL—L. Blundell,  31, Bedford Place,
Seaforth, Liverpool.

EpsoM  — J .  F.  Long, “ Shirley," Kingsdown
Road.

TAMWORTH — R .  Harries, Alvecote Grange,
Nr. Tam  worth.

TRURO— Norman Dash, 15, Carelew Ter-
race, Truro, Cornwall .

WALTHAMSTOW— K.  G .  Eastaway, 277,
Wood Street, Whipp’s  Cross, Wal-
thamstow.

WEALDSTONE —J .  E .  Skoyles, 30, Aberdeen
Road, Wealdstone, Middx.

OVERSEAS
AUSTRALIA— L. Creed, 38, James Street,

Glenhuntley,  S.E.9. ,  Victoria.
NEW ZEALAND— A. G .  Saunders ,  17, Te

Aroha Street, Hami l ton ,  New Zealand.

Further H.R.C.
Incorporated Branches

111. SPALDING (RoKEBY)—Mrs. P.  Robin-
son,  49,  Pinchbeck Road, Spalding,
Lincs.

112. WINCHESTER RAILWAY AND TRANS-
PORT BRANCH — E .  A. W.  Chalkley,
78, Hatherley Road, Winchester,
Hants.

1 13. S r .  JOHN'S SCHOOL (LEATHERHEAD) —
H.  C. Carpenter, St. John’s  School,
Leatherhead.

114. WEST KENT—F. R.  Dubery, 48,
Reddons Road, Beckenham, Kent

115. ROSE HlLL  SCHOOL (TONBRIDGE)  —
H.  F.  Hills, " Collingwood," The
Drive, Tonbridge, Kent.

A wonderful dream ! A member of the Hornby Railway Company climbs into the cab of his Hornby
No. 2 Special Locomotive, “ County of Bedford.” For this clever composite photograph we are

indebted to A. L. Parminter, Minehead {H.R.C. No. 15981).
are controlled from a central point. On
Visitors’ Evening timetable working was
demonstrated and various shunt ing opera-
tions  explained. A large combined Hornby
Train and Meccano Exhibition was ex-
tremely successful. Secretary : Malcolm
Melville, Exha l l  Vicarage, Nr .  Coventry.

AUSTRALIA
GEELONG (VICTORIA).— A very interest-

ing  visit has been paid to the South
Geelong Goods Yard. Shunt ing  opera-
tions were witnessed and  several photo-
graphs were t aken .  A c lub  room has now
been secured and an  extensive permanent
track is being constructed. This is
correctly signalled, and points,  brake
rails, e tc . ,  controlled from the  signal cabins.
Experiments also are being made with
automatic signals. Secretary : C.  Aldridge,
65,  Gilgour Street, Geelong. Victoria.

WESTRALIAN.- This  Branch has adopted
the Great Western system with stations
at  Paddington, Swindon and Cardiff, j
About 100  f t .  of track is laid and an
average of 10  locomotives are operated
at  each meeting. One Pul lman t ra in  has
been fitted throughout with electric light.
A Meccano engineering section has been
established for the  construction of bridges,
turntables, etc. Interesting loco tests
have  been carried ou t  with some surprising
results. A recruiting campaign has been
started and the  Chairman hopes to recruit ;
boys living in the Bush and Wheat Belt
districts. Boating is a favourite pastime
with Branch members and  frequent picnics I
are also held.  Secretary : S .  H .  Chitten-
den,  576, William Street, Mt .  Lawley,
Perth, Western Australia.
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: MEMBERS OF  THE
H.R .G .

j ARE ENT ITLED TO
i WEAR THIS  BADGE

WHICH IS
BEAUTIFULLY

ENAMELLED IN
COLOURS

Hornby Railway Company
JUNIOR SECTION

XVII.—Shunting on  a Simple Layout

LAST month we dealt with simple track work on a
miniature railway consisting of an oval layout
combined with a circular track. The running

of both goods and passenger trains was described and
suggestions were made for extending the layout, and
also for improving its appearance by the introduction
of accessories of various kinds. This month we propose
to turn our attention more particularly to  goods traffic
and to show how interesting track work of this kind
may be carried out on a simple layout.

The running of goods trains does not attract so much
attention from the general public as the work of famous
expresses, but every
H.R.C. member is well
aware that it is a very
important feature of
real railway work.

Quite as much fun
may be obtained from
the working of goods
traffic as from running
passenger trains, at-
tractive as the career
of a handsome Pullman
train run on a well-
appointed track may
be. One reason for this
is the wonderful variety
of wagons that may be
employed. In addition
to Hornby Wagons and
Luggage Vans of the
ordinary type, these in-
clude Cattle Trucks,
Biscuit Vans, Tank
Wagons, Refrigerator Vans and other vehicles designed
for special purposes. All of these may form part
of a goods train, and to add to the interest, they are
not merely run together over the layout, halting for a
few moments at each station, but they are picked up,
shunted into sidings and marshalled into new trains
in readiness for their final stages of their journeys.

On quite a small layout really interesting shunting
operations may be performed and, in fact, they are
necessary if goods traffic is to be handled as it  is on
real railways. The simplest example of a goods train
is the " pick-up. ” This stops at intermediate stations
in order to take up or put off wagons and according to
the usual code is distinguished by carrying one head
lamp over the left hand buffer. There is no difficulty
in reproducing its operations on a miniature Hornby
Train Layout, and many Junior enthusiasts who have
watched i t  at work in the goods yards of their local
stations no doubt desire to do so.

The layout required for the simple shunting carried

out by the “ pick-up ” need not be elaborate, and in fact
a single siding or loop road is sufficient. An excellent
siding for the purpose may be added to an ordinary oval
layout by using either a Hornby crossover or a pair of
points. A length of straight rail serves as siding,
of course, and this should be laid down parallel to
one of the long sides of the layout. The connection
to  the main line should leave the siding about the
middle, for this gives us two tracks on which wagons
may be shunted, one being situated on each side of
the points or crossover. This is a great advantage,
since trains on the main line may approach the siding

in each direction, and
the shunting is carried
out by the locomotive
that hauls the '* pick-
up/’

Let us suppose that
we have constructed a
siding in this manner
and that the " pick-
up  ” has arrived. This
brings with it wagons
to be left at our station

. and at one end of the
siding stand others, al-
ready loaded, that are
to be taken away. If
this is the first call
made by the “ pick-up ”
the wagons that  are
to be left will be next
the engine. The rest
of the train is therefore
cut off and left standing

on the main line. With the wagons destined for our
station the locomotive runs into the siding and backs
on to those that  are to go forward. These are coupled
up and backed down on to the rest of the train. The
locomotive returns to the siding, this time bringing
with it the wagons to be detached. After these have
been pushed to the end of the siding and detached, the
engine runs on to  the main line once more, is coupled
on to  the train and is ready for departure to  the next
station.

At the second call the wagons to be detached are not
next the engine. This place now is occupied by the
vehicles picked up at the first station, and the wagons
to be left are behind them. This, of course, makes
practically no difference to the operations that are
carried on and these follow the lines already described.

By the time that the ** pick-up ° has reached the
end of its journey it  will have left behind it all the
wagons destined for the intermediate stopping places,
and in exchange will have received others for despatch

G. M. Sturgeon (H.R.C. No. 1275) ready to give the signal for the departure of
a Hornby express train from a station on his extensive layout. This is supported

on trestles and occupies a space 15 ft. in length and 6 ft. in width.
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to road A in order to  collect wagon number 5. With
these two wagons behind it, the engine backs down road
B and numbers 7 and 8 are attached. All four wagons
are then drawn out clear of the points for road A.

We now have

elsewhere. A complete series of operations naturally
demands a number of stations, but if necessary one
siding may be made to  serve for each of these, the train
making several journeys round the track between
each call.

four of the wagons
in order, with a
gap between them
that later will be
filled by wagon
number 6. These
are backed into road
A, and the loco-
motive is now in a
position to collect
the first three
wagons in correct
order. With these
attached the loco-
motive picks up
wagons 4 and 5
from road A, thus

ig the front portion of the train. The rest is
Backing down into road C wagon number 6

is picked up and finally the wagons and brake van
in road A are attached.

I t  will be realised
that even with a
simple layout the
possibilities of in-
teresting goods train
working are very
great, but the fun
is very largely in-
creased if a slightly
extended goodsyard
is laid down. The
accompany ing
drawing shows a
su i t ab l e  l ayout .
This is of a type
that is used in real
ra i lway practice.
By means of a right-hand point a branch is taken
from the main line. Then follow two left-hand
points in succession, and a curved rail is placed at
the end of the second of these. The addition of

Shunting operations are suspended during the passage of a mineral train hauled by a
Hornby No. 1 Special Locomotive,

completing
easy. Ba

straight rails to the ends of
the three curves thus obtain-
ed gives a compact three-
road goods yard. This is not
as extensive as many found in
real practice, but on it  the goods
traffic of a miniature railway system
may be handled in a very efficient
manner.

We will suppose that  in the three roads,
A, B, and C, of our yard are a number of
wagons and that  a locomotive has arrived
from the engine shed in order to  collect them
into a train that is to act the part of a “ pick-up/’
Following real practice, they must be marshalled
in accordance with their destinations, a wagon in-
tended for the first stopping place being next the
engine, and so on, and this must be done in as few

A pleasing variation of the
use of numbers would be to
mark each wagon with the name
of the station to which its con-
tents are consigned. This plan
has the advantage that the
reason for arranging the wagons
in a given order immediately
becomes apparent. I t  is also
more railway-like in character,
particularly when two or more
wagons are to be set down in
one station. When this is the
case these wagons should be

grouped together in order that they may be shunted
with the same number of operations as if only one
were to be left behind.

The future proceedings of our " pick-up " train

Interesting shunting on this
useful goods yard layout is

described in this article.

movements as possible.
In order to see exactly how the necessary

operations should be planned, it is an excellent
idea to number the wagons. This may be
done by placing numbered slips of paper
in them, and in the case of covered wagons
these may be held in position in the door-
ways while shunting is proceeding.

As an example we may suppose that
in the sidings are eight wagons and a
goods brake van. Of these the
wagons numbered 4, 7, and 5 are
in road A, numbers 8, 1, and 3 in
road B, and those numbered 2
and 6 in road C. The order of
the numbers gives the positions
that the wagons must occupy
when the train is made up.

In marshalling these wagons
the first move is to  back the
locomotive into road A, and

depend on the size of the layout. If this is so extensive
that several stations with shunting sidings may

be provided, the “ pick-up" simply proceeds
along the line and at every stop carries

through operations of the type already
described.

Even if a large layout is not available
there is no difficulty in running a “ pick-

up " train in quite a realistic manner.
\ One station layout is quite sufficient,

for it may be made to represent each
stopping place in turn. I t  is a good

idea to prepare a few cards bear-
ing the names of stations and to
use these in succession as name
boards. The journey of the
" pick-up " from one station
to the next is made by running
the train round the layout as
many times as may be necessary
to represent the distance that

Layouts (No. 10 )Suggested
2' Radius (as illustrated) : 30 Curves, 28 Straights, 1 Acute Angle Crossing,

R.H. Points, L.H. Points.
1 '  Radius : 14 Curves, 14 Straights, 1 Acute Angle Crossing, R.H. Points,

L.H. Points.
there pick up the wagons numbered 4 and 7, these of
course being properly coupled together. They are
transferred to  the next road, where number 7 is detached,
and the locomotive with number 4 wagon then returns

is supposed to intervene, and while the train is on
its way the name card at the station may be altered
in preparation for the " pick-up ’’ operations that shortly
are to be carried on in the adjacent goods yard.
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XIX*—A LAYOUT SUITABLE FOR DEVELOPMENT

ONE  of the  problems with which the  miniature railway
enthusiast has to  deal with is that  of adding to
his layout in a really satisfactory manner. The

desire to run more extensive services and  to  carry out
traffic operations of greater interest inevitably leads to
expansion, and in making additions there is a danger
of proceeding in too haphazard a manner, with the
result that  the  layout becomes confused. When more
tracks and fur ther  accessories are placed where they
will fit, without giv-
ing any real thought
to a general plan of
operations, realistic
working is qui te  im-
possible, and wi th
every addition the
resemblance t o  a real
railway grows less
instead of increasing.

Trouble of this
cha rac t e r  may
readily be avoided
by  working in ac-
cordance with a
definite scheme. A
very useful idea is
to endeavour to re-
produce in miniature
a selected portion of
the  track of one of
the four railway
groups. A stretch
of line should be  chosen tha t  is familiar to  the  model
railway builder, or  over which attractive services are
maintained, and a simplified version of i t  laid down.

A layout formed in this  manner  will be  a complete
miniature railway in itself, but  extensions may easily
be made and in doing so real practice may  be followed
very closely. For  instance, in one place a branch line
may be  introduced ; in another the  track may  be  doubled ;
while additional platforms or  sidings may be  provided
at terminal stations. Planning a railway to grow natur-
ally is by  no  means difficult, and a t  every stage in i t s
development really workman-like operations may be
carried out .

An interesting example of a model railway of this
kind is shown in the diagram on the opposite page.
This  is based on  one that  actually is operated by  a member
of the  H.R.C.. slight modifications having been made in
order to enable the  layout t o  be  used to show how exten-
sions and additions may be  made without giving rise
to confusion.

A glance a t  t he  diagram shows tha t  t he  track chosen
for  reproduction is tha t  between Manchester and Blackpool.
Over this  section of the  L.M.S. a very large number of
interesting passenger trains are run, including the  well-
known “ Club ” t ra ins  that  make  non-stop journeys
between these termini.

Perhaps the  most interesting feature of the layout is
the  manner in which a long run is provided in a minimum
space. By  means of a double or  “ scissors” crossover,

trains leaving one
of the  two stations
pass on  to an  oval
track, around which
they may make as
many  ci rcu i ts as  m ay
be thought neces-
sary to  represent the
distance between
the  termini. I t  will
be  noticed tha t  these
are placed in the
corners of the lay-
out ,  where there is
ample room for
them and where they
occupy space that
otherwise would be
found difficult to fill
in a satisfactory
manner.

To  be  strict ly ac-
curate each of the

two stations should be provided with its own turntable
and engine shed, but  for reasons of space and economy
only one of each is employed. By  placing them between
the two terminal stations, they  are made available for
turning and housing locomotives stationed at “ Man-
ches te r”  or  “ Blackpool.” This plan has the  advantage
that  all points and crossings are near each other, thus
making i t  a comparatively simple matter  for one  operator
to work the  line.

A further advantage that t he  compact form of the
layout brings with i t  is that  rolling stock not  in use is kept
in one place, and is not  scattered over various sections of
the  track. When it is desired to introduce a new train, a
great saving of t ime is thus  effected, and it is qu i te  easy
to run a frequent  service of express trains, as  should be the
case on a layout t ha t  represents such a busy portion of the
L.M.S. system as the  Manchester-Blackpool line.

A regular t imetable sendee for express trains between
“Vic to r i a”  and “Ta lbo t  Road”  is maintained, and in
order to  see how these are worked we  mav  follow the  course

Courtesy] [Z..W..S.
A Blackpool “ Club ” train at speed hauled by one of the Horwich-built 4-cylinder 4-6-0

type express locomotives of the L.M.S.
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On the layout illustrated, operations at the terminal
stations also may be made very interesting. For example,
let us suppose that the coaches that we have followed to
Blackpool arc to return to Manchester. The locomotive
that brought them in is, of course, penned in. In order to
reverse it in readiness for the return journey the train may
be backed into the siding alongside the engine shed. The

locomotive is
then uncoupled
and run on to
the turntable.
After it  has
been turned
round it may
then  pas s
through the en-
gine shed and
after manipu-
lation of the
points back on
to the opposite
end of the train.
This is then
pushed to the
track alongside
one of the plat-
forms of ” Tal-
bot Road.”

Alternatively
the locomotive

may run round its train by the additional track provided.
To run it through the engine shed may appear bad practice
and if other locomotives are standing there it will be
impossible. On its emergence the engine may be regarded
as a second one, however, and treated like a locomotive
beginning its day’s work.

In carrying out this operation by either of the two
methods the locomotive runs perilously near ” Man-
chester,” but we may suppose that the driver very carefully
refrains from seeing ” Victoria.” The employment of a
second locomotive avoids all trouble of this kind. This
may be standing outside ” Talbot Road” and when
required is simply backed on to the train, the engine that

brought this in
being uncoup-
led. After the
departure of
t he  “Man-
Chester ” train
the locomotive
then remaining
proceeds to the
tu rn t ab l e ,
where it is turn-
ed in readiness
for its next
journey.

A really at-
tractive series

of express and stopping trains may be run on this layout
and at weekends and holiday times their number may be
increased by running specials. If goods trains also are run,
then the layout will present very busy scenes and may
become almost as congested as the actual railway that
it represents 1

Of possible additions to such a layout perhaps the most
interesting and instructive is one that has been carried out
by the member on whose model railway our layout is based.
This is a branch line and represents on page 432}

of one of them. We may suppose that a train for
" Blackpool ” is standing at one of the platforms of
“ Victoria ” and that a Hornby No. 2 Special Passenger
Locomotive has backed on to it. This should be the
L.M.S. representative, of course, and its use will be quite
correct, for Midland Standard Compounds frequently
appear at  the head of trains from Manchester to Blackpool.
At the appoint-
ed time the
train is drawn
slowly out of
the station and
traverses the
double cross-
over in order
to reach the
mainline. Then
it begins to
gather speed
and after it has
made several
circuits of the
track the sta-
tion at “ Pres-
ton ” comes
into view.

There a halt
is made, and
while passen-
gers are being
set down and taken up the key of the locomotive is given
the exact number of turns required to take it to " Black-
pool/’ Leaving “ Preston ” behind the train then speeds
on its way. Several more circuits of the track are made
and then the train is switched over to the line that runs
into " Talbot Road.”

The run is not always made without complications, and
in actual working signal checks may be met with before
reaching Talbot Road. In operations on the miniature
line one of these may readily be reproduced in very
realistic style by means of a brake rail. This may be
placed in front of the crossover, and used to bring the
train to a standstill when signals are against it. A brake
rail also may be
used to check
the career of
the train on
reaching the
platform in the
s t a t i on  a t
" Blackpool,”
but it is much
more satisfac-
tory to  find that
the locomotive
has been wound
just sufficiently
to complete its
journey.

Greater realism may be introduced into the operations
by the introduction of additional stations. These could
be made to represent Bolton, Kirkham Junction, and
other important places en route. Not all trains will be
made to stop at these stations, for many expresses run
through to Blackpool from Manchester without stop or
with a single halt. The ” Club ” trains are excellent
examples of non-stop expresses, and at the proper time in
the scheme of operations miniature trains representing
them may be run exactly as is done on real railways.

A heavy express, hauled by two Hornby Midland Compounds, running on a busy stretch of four-
road track. The position of the headlamp of the pilot engine indicates that this is assisting over

a portion of the journey not exceeding twelve miles in length.

The interesting layout shown above is based on that operated by W. Binns, Blackpool (H.R.C.
No. 3347). It may readily be enlarged without becoming overcrowded.
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-:- Rails, Points and Crossings -=- Seu >
Hornby Rails, Points and Crossings are designed to

meet the most exacting requirements of model railway
enthusiasts. The variety of Points, left-hand and
right-hand turnout, together with
Crossings, make possible an almost
endless number of realistic

Alternate Pegs

and railway-like layouts. The adaptability of the Rails, Points
and Crossings is well shown in a special booklet “ How to

P lan  you r  Hornby  Ra i lway ,” which  is
obtainable from your dealer, price 3d., or from

J Meccano Limited (Dept. A.B.), Oldr-~ Swan, Liverpool, price 4d. post free.
Gauge 0, 1¼  77

the

EA<3  ELECTRICAL

Clockwork Tratns  makes possible a great deal more fun .  By  the
use of the straight brake rail ,  trains may  be brought io a standstill

at the station platform tn a very realistic manner.Rails for Clockwork
and Steam Trains

Rails for Electric
Trains

i n > 11H 1111n H STRAIGHT RAILS
Straight rails per doz.
Straight  half rails
Straight quar ter  rails
Straight rails, double track

CURVED RAILS
1-ft. radius

Curved rails
Curved half rails
Curved quarter rails

2-ft. radius
Curved rails
Curved half rails
Curved quarter rails
Curved rails, double track

CROSSINGS
Acute-angle crossings
Right-angle crossings

POINTS
For 2-ft. radius curves

Right-hand points > .
Left-hand points  ) p p

DOUBLE SYMMETRICAL POINTS
For 2-ft* radius curves

Double symmetrical points ,  *1
right

Double symmetrical points,
left

PARALLEL POINTS
Parallel points, right > ■
Parallel points, left  J per  pa , r

Terminal connecting plates
(low voltage) . . .  . . .  each

Electrical Points for 1 ft. radius curves are not supplied

EBl
EB |
EB1
EDS1

7/-
4 /6
4 / -
8/6J doz.

per doz. 8/-
5/-
4/6

EA1
EAl i
EA1J

per doz. 8/-
5/-

., 4/6
i doz.  9/-

EA2
EA2J
EA21
EDC2

cach 4 / -
4/-

ECA
ECR

EPR2
EPL2 10/ -

EDSR2
per
pair 12/ -EDSL2

EPPR2
EPPL2
TCPL

12/-

1/6

CURVED RAILS

1-ft. radius
Curved rails
Curved half rails
Curved quarter rails
Curved brake rails

i t uU  hOVERS
(for '

CkUSMAGd rt4tu
Acute-angle crossings

radius t racks) . . .
Acute-angle crossings

radius tracks)
Right  -angle crossings

radius t racks) . . .
Right  -angle cressings

radius tracks)
Crossovers, r ight  hand
Crossovers, left hand

POINTS
For l - f t .  radiue curves

Right-band points
Left-hand points

For 2-ft. radius curves
Right-hand points I .
Left-hand points ) 13 r palr

Points on  solid base with ground
disc and lamp,  and adapted
for Hornby Control,  r igh t  . . .

i - h
each

(for

(for

2-ft

1-ft

(for 2-ft

J- per pair

.. per pair

lor Homoy control,  rignc . . .  ■ q ,R
Points on  solid base with ground p pa ' °

disc and lamp,  and adapted
for Hornby Control, left

STRAIGHT RAILS
Straight rails
Straight half rails
St ra ight  quarter rails
S t ra igh t  brake rails

Bl
Bi
Bi
BB1 ____„ ____________
BBR1  Straight brake  and  reverse rails
DS  I Straight rails, double track
RCP Rail connecting plates

per doz. 4 / -
.t 3/-
„ 2/6

5d .
1 /6
6/6
4d.

each

i doz.

CAI

A1
AH
A1J
AB1

CA2per doz. 4 /6
3 /6
3/-
6d.

1 /9
CRl

2/-

1/9
12/ -

each
CR2

2-ft .  radius
Curved rails
Curved half rails
Curved quarter rails
Curved brake rails
Curved rails, double track

COR2
COL2A2

A2 |
A2|
AB2
DC2

per doz. 4 /6
3/6
3/-
6d.
7/6

each
f doz. PR1

PL1 4 / -

DOUBLE SYMMETRICAL POINTS PR2
PL2
PSR2

4 / -
For 1-ft .  radius curves

Double  symmetrical points,  r ight )
Double symmetrical points, left )

DSRl
DSL1

per
pair 5/-

PSL2

For 2-ft. radius curves
Double symmetrical points, right )
Double  symmetrical points, le f t  )

DSR2
DSL2

per
pair 5/-

PARALLEL POINTS

Parallel points, right )
Parallel points, left J , .  per pairPPR2

PPL2 5/-

OLD SWAN, LIVERPOOLManufactured by MECCANO LIMITED,
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Suggested Hornby Train Improvements
RAILS WITH REINFORCED HEADS. Your

suggestion that the connecting spikes should be
continued throughout the length of the rail is interest-
ing. We shall experiment with the idea in order to
see if any real increase in strength is the result, or
if any improvement in running is apparent. (Reply
to P. Braithwaite, Hastings, New Zealand) ,

MINIATURE FIELD SIGNS.—Your proposal that
we should introduce a set of field signs for use on a
Hornby layout is quite good and will be given careful
consideration. The reproduction of well known
advertisements that may be seen on a long railway
journey would be an aid to realism. (Reply to F.
Antonie, Manchester).

PULLMAN OBSERVATION CAR.-  Only one
Pullman Observation car is in operation on British
railways. This is the '* Maid of Morven,” that runs
on the Oban section of the L.M.S. A reproduction
of a car so little used in actual practice is scarcely
likely to be popular, and we
regret that we cannot adopt
your suggestion. (Reply to
F. D. Turner, Crieff).

MINIATURE ADVER-
TISEMENTS ON GUMMED
PAPER.—Miniature adver-
tisements printed on gummed
paper would be useful addi-
tions to the Hornby scries
of accessories. The scheme
will lie carefully considered
and if any decision is made,
details will be given in the
“jlL.W ” (Reply to IT. Pavitt,
Parkstone, Dorset).

STATION LAMPS.— A
realistic appearance would
be given to Hornby stations
by the use of lamps of the
ordinary street-lamp pat-
tern. We shall give careful
consideration to your idea.
(Reply to R. Hawthorne,
Coventry).

CURVED CROSSINGS.—
We do not see that any par-
ticular advantage would be
gained by the introduction of curved crossings, and
at  present cannot consider their introduction. They
could be utilised to make up a double junction, but
in order to use this with our standard double track,
a point of 2 ft. 3 in. radius would be required for the
outer track and this is not available. (Reply to 1.
Quarrie, West Norwood, London, S.E.2T).

SCENERY TRUCKS. We quite agree that bogie
wagons for conveying theatrical scenery are in common
use on our railways and their introduction probably
would meet with approval. Although we cannot now
adopt the suggestion, it will be kept before us for
future reference. For the present we recommend the
use of the No. 2 Luggage Van. (Reply to D. Cameron,
Southsea) .

LOCOMOTIVES WITH LARGER DRIVING
WHEELS. - The introduction of a locomotive fitted
with larger driving wheels than those on the No. 2
Specials would necessitate a special design of motor
and we cannot undertake this a t  present. Further
we see no necessity for increasing the size of the
driving wheels of these locomotives, for their haulage
power would stiffer and they would stand too high
above the rails, unless their entire design were altered
(Reply to F. T. Roberts, Holton).

JUNCTION SIGNALS. Your suggestion that a
signal for use a t  junctions where the Branch line is on
the left should be introduced will receive careful
attention. The present junction signal is quite correct
for working right hand branch lines, (Reply to
Shaw, Ipswich).

WAGONS FITTED WITH BRAKES.—Your pro
posal that we should introduce brake-fitted wagons is
interesting. It would be useful when a number of
wagons are to be held on an incline and we shall con-
sider the idea. (Reply to /1. F. Poston, Gateshead).

NEW NAMES FOR SIGNAL CABINS.- Signal
cabins with different names would be useful but their
cost would be greater. When we revise our No. 2
Signal Cabin we may possible omit the name, and
this may be added by the model railway owner himself.
(Reply to J . L. H. Falls, Egharn, Surrey).

NEW POINT BLADES. We note with interest your
suggestion that our points should be constructed with
switch rails and that these only should move, as in
real practice. To do this would entail other altera-
tions and an increase in price would be inevitable,
but the idea will be considered. (Reply to E. Losser
and N.  F. Walker, Otaki, New Zealand).

IMPERIAL CHEMICAL INDUSTRIES TANK
WAGON.— We shall give careful consideration to your
suggestion that ’l ank Wagons lettered to represent
those used by Imperial Chemical Industries Ltd.
should be introduced in the Hornby System. These
probably would prove popular. (Reply to R. Bowden,

Alderley Edge, Cheshire).
MINIATURE WATER

TROUGHS. -Model water
troughs certainly would be
realistic additions to a model
railway, but they would
serve no practical purpose.
The water would be useless
and if splashed about would
not be good for the rails
or rolling stock. (Reply to
/.. E .  Edwards, Tranmere).

CHECK RAILS FOR
HORNBY POINTS.—Check
rails would serve a useful
purpose, but their introduc-
tion would entail extra cost.
Extensive alterations to our
present rails are unlikely,
but we may consider manu-
facturing cheek rails to be
attached to Hornby points
by those who wish to make
use of them. (Reply to H.
Farringdon, Southport).

1FT. RADIUS DOUBLE
TRACK.— We do not think
that I ft. radius double

track would prove very popular. Curved track of
this radius is only used with No. 1 sets, and the demand
for double track would not justify the expense. (Reply
to F.  R. Weddle, Ipswich).

LARGER TURNTABLES.— In many layouts a
turntable sufficiently large to accommodate a No. 3
locomotive and tender together would be very useful.
We are not likely to introduce one into the System at
present, however, a nd suggest that you instal a triangle
junction for reversing purposes. Such an arrangement,
frequently used in real practice, was shown on page
57 of the “ .1/.3/. ” for January last. (Reply to R. .4.
Chester, Tonbridge, Kent).

BRASS CENTRE RAIL FOR ELECTRIC TRACK.
—We do not think that “ vastly letter results " would
be obtained were we to substitute a brass third rail
for the tinned steelplate ones now employed on Hornby
electric track. A great objection to the use of track of
this kind would be the greater cost, particularly of the
solid rail that you suggest. (Reply to R. 0 .  Jones,
Abergavenny).

G.W.R. “ HALL ” CLASS LOCOMOTIVE. -The
representation of a G.W.R. 11 Hall ” locomotive would
require a six-coupled mechanism which a t  the present
moment is not available. A replica of the G.W.R.
'• Mogul,” or the 2-6-0 locomotive would probably
be more popular, for these may be used quite correctly
on both goods and passenger trains as well. (Reply to
H. Tyler, Hereford).

MINIATURE COAL-STACKS.- We do not propose
to introduce miniature coal-stacks into the System.
This accessory easily may be constructed a t  home by
glueing pieces of washed coal on an inverted cardboard
box. The top edges of such a stack should be painted
white to represent the whitewash of the originals.
(Reply to H. Ward, Bristol).

An interesting corner of a Hornby Train Layout. Accommodation for locomotives, of which a large number
are in use, is doubled by simply placing two Hornby No. 2 Engine Sheds side by side, thus making what is

in effect a very roomy four-road shed.

FOUR-TRACK ENGINE SHED.— A four-road
engine shed such as you propose would be far too
expensive for the majority of Hornby Train users.
'1'he desired result may readily be obtained by placing
two of the present engine sheds side by side, as shown
in the illustration on this page. (Reply to T. Hopkins,
Doncaster) .

HALF LENGTHS OF DOUBLE TRACK. Half
and quarter lengths of double track, both straight arid
curved, would be very useful, and your proposal will
be given due consideration. When a decision on
the point is made details will appear in the "ALAf.”
(Reply to T. E. Reid, Chester).

EIGHT-WHEELED PASSENGER COACHES.—
We hope shortly to introduce a double bogie saloon
coach in L.M.S. and L.N.E.R. colouring. As soon
as these arc ready, an announcement will be made in
the Magazine, and illustrations will be given. (Reply
to E. Wells, Derby).

L.N.E.R. “MIKADO" LOCOMOTIVE. -We were
interested in your design foe a Gauge “ 0 ” 2-8-2
locomotive of the L.N.E.R. pattern, but such a loco-
motive could scarcely negotiate the standard Hornby
2 ft. radius curves. The use of locomotives of this
class is not general, and reproductions in the Hornby
System of other types of goods engines not yet repre-
sented would be less costly and more popular. (Reply
to C. F. Barnard, London).

SIX-  WHEELED MILK *V AN.—Six-wheeled
vehicles for milk traffic are commonly used on real
railways, but their inclusion in the Hornby System
would be difficult, for trouble would be experienced on
curves of 2 ft. radius. We shall keep the suggestion
before us but must point out that a van of this kind
would be somewhat expensive. [Reply to F. Cooper,
Southall).

OPEN WAGON WITH TARPAULIN BAR. We
were interested in vour sketch showing a wagon with a
raised longitudinal bar pivoted at  each end of the
wagon. Such wagons are commonly used on the S.R.
and G.W.R., and the possibility of their introduction
will be carefully considered. (Reply to IF. Coaft,
Acton,. London).

FOOTBOARDS ON GOODS BRAKE VANS.—
An improvement in appearance would be effected by
fitting footboards to Hornby Goods Brake Vans and
other vehicles on which their use is appropriate. On
revising our rolling stock careful consideration will
be given to this point. (Reply to L.  Bales, Shrewsbury).

TRUE-TO-TYPE SIGNALS AND TELEGRAPH
POLES.—To reduce the size of these accessories and
introduce additional details would add to their cost,
and for this reason we are unwilling to effect any change
at present. The idea may be put into practice at a
later date. (Reply to f .  Kirk, Wolverhampton).
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BOYS! KEEP YOUR
HORNBY RAILWAY
UP-TO-DATE

Tue big railways are constantly making improve-
ments and additions to  ensure greater efficiency in their
rolling stock and equipment—so also is the Hornby
railway. Boys, bring your Hornby railway up to  date!
The magnificent new models of L.N.E.R., L.M.S.R.,
G.W.R. and S.R. Locomotives are fitted with double-
power mechanisms for longer runs and bigger freights.
The new accessories ancl rolling stock are of the
latest types, all built in perfect proportion and
all beautifully finished in correct colours.

Playing the great game of railways with a Hornby
Train is now more than ever the best fun in the world.
The comprehensive range of Hornby Rolling Stock,
Accessories, Rails, Points and Crossings enables a
boy to duplicate almost every operation employed
in modern railway practice.

All Hornby Locomotives—clockwork and electric-
are thoroughly tested before leaving the factory and
each one is guaranteed. The thrill and fascination
of a Hornby Railway arc real and lasting because a
Hornby Railway is A REAL RAILWAY IN
MINIATURE.

1
PRICES OF HORNBY TRAINS! 1

CLOCKWORK 1
l

MO Passenger Set ................................................... 6/- ;Ml Passenger Set ................................................... 7/6 !I M Goods Set ................................................... 8/6  i[ M2 Passenger Set................................................... 9/- ;I No. 0 Goods Set.. .  ........................................... 15/- i
„ 0 Passenger Set ............................................ 15/-  I
„ 1 Goods Set ............................................ 20/- ;
„ 1 Tank Goods Set ................................... 22 6 |I „ I Passenger Set ............................................ 25/- I
„ 1 Special Goods Set . . .  ............................ 32 6 ;
„ 1 Special Passenger Set ........................... 35/- Ii „ 2 Mixed Goods Set ................................... 40-  l

Metropolitan Train Set C ................................... 55/-I No. 3C Train Set. Riviera “ Blue " ........... 62 6 i
„ 2 Special Pullman Set ............................
,, 3C Train Sets. " Flying Scotsman/'  " Royal

67 6 I11Scot/' " Cornish Riviera ” or " Con-
i tinental Express " ...........................

V
67 6 il

ELECTRIC 1i1 No. 3E  Train Set. Riviera" B lue"  (6-volt) . . . 80 - I
„ 3E Train Sets (6- volt). " Flying Scotsman," I

" Royal Scot," " Cornish Riviera " or
" Continental Express " ...................

1
I

85 - II Metropolitan Train Set, L.V. (6-volt) ........... 95-  -

HORNBY TRAINS
MANUFACTURED by - MECCANO LIMITED ■ OLD SWAN - LIVERPOOL
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Accessories of the Hornby Series
By “Tommy Dodd”

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

I r

Hornby system is realistic in character, and will be
_ welcomed by all those who know the addition

r of small lineside accessories make their layouts
look like real railways.

I need scarcely remind miniature railway
owners of the importance of water tanks and
loading gauges. No station, however small,

can be said to be complete unless these are included
in its layout. To a genuine railway enthusiast even
the simple operation of taking in water has a great
fascination and the boilers of locomotives used on
miniature railways should not be allowed to burn out
for lack of water !

Station name boards also should not be overlooked.

I N planning a miniature railway a good layout
is of the first importance, and an adequate
number of locomotives and rolling stock is,

of course, necessary in order to enable satisfactory
operations to be carried out. But the smaller
accessories included in the Hornby system should
not be forgotten. The effect of adding to a
layout these tiny reproductions of gradient posts,
warning boards, fog signalman's huts and
other lineside features is always very sur-
prising, for when correctly placed these
accessories give the final touch of realism
to the general appearance of a model railway. Loading

One of the most interesting of these small Gauge
railway features is the fog signal-
man’s hut, for this not only adds
to the appearance of the line,
but may be used in carrying out
interesting operations during an
imaginary fog on the layout. On
real railways such a condition is
often met with, and when visi-

These give splendid opportunities
of making both the appearance
of a layout and the operations
carried out on it  very realistic.
The six boards in the No. 9
Accessories Set have on them
the names of important stations
on the route followed by the

Station Name
Boards

bility is so bad that drivers cannot see signals from
a safe distance the fogmen are called out. They are
stationed at points along the line near the signals in
order that they may warn drivers of the positions
of the arms. They do this by placing detonators on
the rails to indicate that the signal is against the on-

'* Flying Scotsman ” between King's Cross and Edinburgh.
Railway enthusiasts who build up really splendid

layouts with well equipped stations occasionally leave
the tracks between stopping places comparatively
bare. There is no reason why realism should not be
extended beyond the stations, for in the Hornby system

coming train. Usually they put down
several in order to guard against the
possibility of one detonator failing to
explode. When the signal-arm falls,
giving a clear line, the detonators are
removed.

The task of the man who stays out
in the cold and damp in order to put
detonators on the line is not too
pleasant, and in order to make things
a little more comfortable for him he
is provided with a hut in front of which
there usually is a brazier or fire-bucket.
In this glows a pile of red hot coke,
that serves the additional purpose of showing drivers
the whereabouts of the fogman.

The miniature watchman's hut in the Hornby
system is amazingly like the real thing. The brazier,
complete with shovel and poker, also is there and the
mere look of the imitation fire must be very comforting

to  the Lilliputian fogman who may be
supposed to be stationed at the hut.

A larger lineside feature that is shortly
to be introduced is a platelayers’ hut.
Buildings of this kind are familiar to all
travellers on railways. Usually they are

strongly constructed of sleepers stood
on end, and a brick fireplace and chimney
is included. In the hut are stored the
tools and other requirements of the
men who keep the track in order. The
reproduction to be included in the

are included mile posts, gradient boards,
and warning signs of correct design.
On real railways distance posts are
erected at every quarter mile. During
a journey i t  is very interesting to keep
track of progress by checking these,
for very simple calculations enable the
speed of a train to be measured with
a fair degree of accuracy. Even the
most unobservant of railway travellers
notice the posts and also become
interested in the messages conveyed to
them by the gradient boards. When
these accessories are properly spaced

along the line they add very greatly to  its appearance.
Signs that warn the driver to reduce speed or to

exercise caution also arc included in the Hornby system
and a good effect may be obtained by placing them at
suitable points along the track. Some of them, for
instance, those indicating the position of catch points
or warning the driver to shut off steam, may be fixed
permanently. This also may be done
with the warning boards indicating the
approach to a tunnel or instructing the
driver to whistle on nearing a crossing.

Another purpose for which similar
warning boards are used is to inform the
driver that repairs to the line itself or to
a bridge are being carried out. Naturally
it is essential that he should take greater
care when passing the scene of operations
Of this kind. Water Tank

Watchman’s
Hut

Notice Boards
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The Amazing
Performance of
the Baby Austins

in last year’s

ULSTER T.T.
was accomplished

on

HIGH  TEST
AND

BENZOL MIXTURE

A. Frazer Nash averaged 59.60 m.p.h.
S. V. Holbrook averaged 59.49 m.p.h.Build Models

from your own drawings
Every Meccano boy, being an engineer himself, should

adopt the habit of taking engineering notes and sketches
of interest, for by doing so he is able to get a great deal
more pleasure out  of his hobby. The Meccano Engineer's
Pocket Book is specially suitable for this purpose. I t
enables a boy to  make drawings of any engineering structures
—Cranes, Bridges, Steam Shovels or Locomotives—
that hejmay see on his travels and then, when he gets
home, he can reproduce these structures in Meccano,
guided by the drawings he has made.

Difficult to memorise details
Supposing a Meccano boy is on a tour of inspection of

some interesting docks, and that  a cleverly designed crane
catches his eye. If he does not carry a note book he tries
to memorise the most important features of this crane,
with a view to constructing a model of it upon his return
home. In the majority of cases the memorising of engineer-
ing features in this manner leads to failure when the time
comes for building them in Meccano. I t  is fairly easy
to build a model that  will perform similar functions to its
prototype, but  i t  is a very difficult matter indeed to repro-
duce from memory individual mechanical details.

When faced with a problem of this kind, a real en-
gineer would immediately take out  his pocket book and
set to work to sketch in it  all the details that he would
require in order to prepare later a practical working
drawing. Meccano boys are in a position to do likewise
if they always make a point of carrying one of the

Meccano Engineer's Pocket Books.”
The Pocket Book costs 1/-, post free, and will be

sent on receipt of this amount in stamps. Write to
Dept. 73, Meccano Limited, Old Swan, Liverpool.

.MECCANO I7P
OLD SWAN---------------- LIVERPOOL

“ EASTANGLE ”

Outboard Motors
Motor-Boats & Kite-Boats
KITE SPEED-BOAT, painted wood, varnished deck, 17 ins. long. Sheers
away from shore like a kite on a string, turns about when you turn.
In appearance and behaviour the nearest thing to real speed-boat yet
invented. (Ml) ... . . .  . . .  . . .  . . .  ... . . .  Price 4/-
K1TE STEAMER, two funnels and masts, similar in action to above,
14 ins. (M2) ......................................................................... Prn e 3
Ditto, much superior, 151 ins. (M3) .. .  . . .  . . .  ... Price 4/-
ELASTIC-DRIVEN SPEED-BOAT (M4). beautiful holiow-buil’ model
with cockpit and wind-screen, very fast, 17 ins. long, with novel quick-
winding gear, fully* wound in ten seconds . . .  ............. Price 7 / -
OL’TBOARD MOTOR ATTACHMENTS, fitted in one minute to any boat
or piece of wood Hat underneath or with straight wooden keel-
No. 1,  fits any shape of boat, need not be flat, hand-driven through long
flexible shaft, a fine gadget for races when paddling or bathing. (M5)

Price£3/-
No. 2, elastic-driven, very fast, with novel quick- winding gear, winding
takes 10 seconds only. (M'6) . . .  . . .  . . .  . . .  . . .  Price 2/-

Boats for above Attachments
Painted and varnished Speed-Boat, 17 ins. long (M7) . . .  Price 3/6
Two-funnelled Steamer, 14 ins. (MS) ...................................... Price 2/-
Ditto 16 ins. (M9) .. .  . . .  . . .  . . .  Price 3/-
All above prices are Post Free, in Great Britain. Postage abroad extra.
All above are obtainable a t  high-class toy shops and stores, or direct

from us. Please mention numbers in brackets when ordering.
Your money willingly refunded if goods returned undamaged within

a week of receipt.

EAST ANGLIAN INVENTIONS CO.
PANTILES,  PAKEFIELD, LOWESTOFT
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H.R.C. COMPETITION PAGE
Competitions appearing on this page are open only to members of the Hornby Railway Company. Envelopes containing entries, should have the

title of the competition clearly written in the top left-hand corner and should be addressed to the Hornby Railway Company, Binns Road, Old Swan,
Liverpool. The name, address and membership number of each competitor should appear in clear writing on every sheet of paper used.

An Attractive Mystery Locomotive
tration of a well-known British locomotive that has
appeared in a previous number of the''Meccano Magazine.'
This ensures a reasonable chance to  every member of the
H.R.C., and we are sure that competitors will enjoy
the thrill of tracing each part to its origin.

Entrants should give the name of each portion,
and opposite this sufficient detail to identify the class
of locomotive from which it is taken. For instance,

the front bogie
forms one com-
plete section,
and in a cor-
r ec t  r e tu rn
the origin of
this would be
g iven  a s
"L.M.S. 4-6-0
Locomot ive ,
' P r ince  o f
Wales’ class."

The contest
will be divided
into two sec-

tions—Home and Overseas. To the four competitors in
each section who send in the most complete lists showing
the origin of the parts used in designing the composite
locomotive, Hornby goods (or Meccano if preferred) to
the value of 21 /-, 15/-, 10/6 and 5/- will be awarded.

A number of consolation prizes also will be given.
These will be awarded to the competitors whose entries
are next in order of merit, and no member should refrain
from sending in his entry because he thinks it is incom-
plete. In the event of two entries being equal in regard
to completeness and correctness, neatness will be taken
into consideration in making a final decision. Envelopes
should be clearly marked “ H.R.C. Mystery Locomotive
Contest." Entries in the Home section should reach
Headquarters at Binns Road, Old Swan, Liverpool, on
or before 31st May, and the closing date in the Overseas
section is 30th August. Every competitor should take
care to mark his entry with his H.R.C. number.

While reading the enormous number of letters re-
ceived daily at Headquarters we have often noticed
the desire shown by members to  combine the good
points of well-known British locomotives. For instance,
one keen railway critic may remark that a certain type
of locomotive would be improved in appearance if it
were fitted with a cab similar to that employed on the
engines of another line. A second may express the
opinion that an
express loco-
motive famous
for the speed
with which it
hauls trains of
great weight
wou ld  g ive
even  be t t e r
pe r fo rmances
if its boiler
were changed.

Many of the
schemes sug-
gested by mem-
bers appear to  have been well thought out. On thinking
them over, it occurred to us that  building up new
locomotives from favourite parts is quite an interesting
game and we decided to  play it.

The locomotive shown in our illustration is the result
of this decision. Whatever members may think of the
actual parts of which it  is made, they are sure to admit
that  this is quite a handsome engine. In fact, its com-
posite construction is so well disguised by  the ready
manner in which the parts fit together, that  even a
member of the H.R.C, could be excused if at first glance
he imagined the illustration to be a genuine photograph
of an existing locomotive.

For our competition this month we invite members
to explain how this splendid locomotive has been built
up. They should examine the illustration very carefully
and try to  identify each portion of the engine. Each
part included in the composite is taken from an illus-

The engine shown above has been formed from parts of a number of well-known British loco-
motives. In the interesting contest announced on this page competitors are asked to identify

the engines from which these parts have been chosen.

quarters of the Hornby Railway Company
at Binns Road, Old Swan, Liverpool, on
or before 31st May, 1930. The closing
date for the Overseas Section is 30th
August, 1930. Every entry must be
clearly marked with the competitor's
H.R.C. membership number.

ing a burst of speed between stations, and
each entry will be judged entirely on its
own merits.

We are looking for particularly good
entries from Overseas readers, for this
competition will give many of them
splendid opportunities of submitting draw-
ings of powerful locomotives of unusual
types climbing the steep grades that arc
so often found on their railways.

The competition will be divided into the
usual sections— Home and Overseas. In
each division prizes of Hornby railway
material (or Meccano products if preferred)
to the value of 15 -, 10 6, 5/- and 2/6
will he awarded to the senders of the four
entries that are judged to be the best.
In addition a number of consolation prizes
will be awarded to other competitors whose
entries are specially worthy of recognition.

Envelopes should be clearly marked
” H.R.C. Train Drawing Competition"
and must be despatched to reach Head-

A New Drawing Contest
One of the most wonderful sights in the

world is that of an express train running
at high speed. Even when travelling along
a level track such a train gives a splendid
impression of speed and power, but un-
doubtedly the finest effect is produced when
the locomotive is pulling a heavy load up
an incline. The fireman then is doing
his utmost and, if there is a following wind,
a thick column of black smoke is piled up
above the funnel of the engine.

A train in motion is the subject of our
competition this month. In this we ask
competitors to  submit a drawing that gives
their impressions of such a scene as that
we have described. Drawings may be
in pencil, ink or in colour, and the train
depicted and its position are left entirely
to the discretion of competitors. Their
drawings may show a well-known express
climbing steep banks or local trains enjoy-

H.R.C. Competition Results
HOME

March “Second Name and Number Con te s t . ” -
F i r s t :  H. W.  KYTE (15679k Ilford, Esses. Second;
R, [, Lt-wts (15257), Gloucester. Th i rd :  D.  J .  V .
BROUGH (8246), Chea tn, Surrey. Fourth : H.
At NSWORTH (1599), London, N.W.7. Consolation
Prizes* J. W. I.own (9030), Port Talbot, S .  Wales:
A IL WILLIAMS (5663), London, N.8 ; W. G. BATTKSOK
(8531), Watford;  C. L. JoNES (29), Nautwich ;
G. BuRBWGH (6214), London, N.I  ; G. HonnAV
(11451), Eastbourne.

March “Safely First Contest.” -Firs t  : M. DENT
(bi  899), Pongc. Second : A-E. MURRAY (4524), Wigan.
Third : R .  G. FANSHAWE (2936), Northwood. Fourth :
L R, N. MILLS (7296), Dorchester. Consolation
Prizes: K.  S. KiRBY (2000), Redcar : C. REio (15063),
Glasgow ; L. MANSFIELD (3909), Withemsea.
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With the Secretary
French and Spanish. To these must now be added Dutch. The
realism of “ Engineering in Miniature " appeals strongly to the
practical minds of the boys of Holland. They have formed several
promising clubs and are joining the Guild in such large numbers
that supplies of literature printed in their own language have be-
come essential. Leaflets explaining the origin and purpose of the

Guild, together with forms of application
for membership, all printed in Dutch, are
now available and these are being sent
to all those in Holland who are interested
in the organisation.

Guild leaflets and forms in Dutch also
will be appreciated in the Dutch East
Indies, a quarter from which many keen
members of the Guild have been recruited.

The Correspondence Club
In addition to the literature mentioned,

application forms for the Correspondence
Club also are being printed in Dutch. These
will encourage Guild members in Holland to
join the already large number of Meccano
boys in all parts of the world who keep in
touch with each other by the exchange of
letters.

The influence of the Guild has spread to
countries far distant from each other, but
the Correspondence Club has broken down
the barrier of distance and through it many
firm ami enduring friendships have been
made. One particularly interesting case
that I noted recently is that of a New
Zealand member who is conducting with a
friend in England a cordial correspondence
that began more than seven years ago
This is by no means an isolated instance. 1
hear constantly from members to whom
such correspondence has been a source of
the greatest pleasure for similar periods and
cases have been brought to my notice in
which visits have been interchanged by
members who became acquainted with each
other through the medium of the Club.

♦ * * ♦
I have been asked to announce that on

10th May, 1930, an Exhibition is being held
by the St. John’s (Oval) M.C. in St. John’s

School, Camberwell New Road, London, S.E.5. This will be open
at 6 p.m., and there is no charge for admission.

Proposed Clubs
Attempts are being made to start clubs in the following places

and boys interested should communicate with the promoters whose
names and addresses are given below :—
LONDON— D. Archer, 27, Hafton Road, Catford, S.E.6.
LONDON — H. Moyer, 99, St. Stephen’s Avenue, Shepherd's Bush,

London, W.12.
NEWPORT  — K. R, Johnson, 19, Windsor Terrace, Newport, Mon.
PORTUGAL— John Wallace, 7, T. do Rosario 1°, A. Algeria, Portugal
SoUTH AMERICA —V. L. Noguera, Paraguay St. No. 22403, Buenos

Aires, Argentine.

Club  Photography in  Summer
In most clubs preparations for the summer now are well ad-

vanced, but there is still time to make arrangements for keeping
members together during the outdoor season, A summer pro-
gramme fulfils two purposes ; it ensures a good start when regular
meetings in the club room commence in
the following autumn, and it gives mem-
bers ample opportunity of obtaining
healthy exercise in the open air. These
advantages are well appreciated in prac-
tically every club and from secretaries*
reports I find that many interesting pro-
grammes have been arranged.

Plans for the summer are ver}- varied in
character. Cricket features very promi-
nently in most of them and I am glad to
find that those who took my advice to make
early preparations have not been dis-
appointed, but have secured an interesting
fixture list. Many clubs arc arranging
a camping season and in other cases mem-
bers are looking forward to long rambles
and cycle runs.

Given fine weather the coming summer
should be a record for Meccano club ac-
tivities. Even if the weather is unfavour-
able—and* it does occasionally rain, even
in an English summer—there is always
the club room to fall back upon. There
members can enjoy indoor games or, if
they wish, turn their attention to model-
building or make alterations in the general
arrangements of their headquarters.

One tiling to which I am looking forward
is receiving many interesting pictorial
records. In practically every club there is
at least one member who is the owner of
a camera, and I hope that as many snap-
shots as possible of members engaged in
summer pursuits will be secured and for-
warded to me. The best of these will be
published in the Magazine and 5/- will
be awarded to every club that secures
representation in this manner.

Guild Literature in Dutch
During the past winter membership of the Meccano Guild in-

creased by leaps and bounds, and the steady growth of the organisa-
tion is a splendid testimony to its success in uniting Meccano
enthusiasts. Probably the most remarkable feature of the Guild is
the world- wide nature of its popularity. There has been a remark-
able increase in the number of new members enrolled from all parts
of the world and expansion has been equally noteworthy in coun-
tries as remote from each other as the Argentine Republic in the
South, Norway and Sweden in the North, and China and Japan
in the Far East.

In recent years the progress of the Guild in Spain, the Argentine
Republic, and other Spanish-speaking countries has been so rapid
that it has been found necessary to print Spanish editions of all
Guild literature. This step brought the number of languages in
which the Guild forms and leaflets are printed to three—English,

Meccano Club Secretaries
No* 19 .  Mr. S.  A .  S.  Royan

Mr. Royan has been secretary of Excelsior(Madras) =
M.C. since its foundation. It was largely through =
his efforts that the club secured affiliation in June, =
1926. Lectures and Model-building Contests |
are the chief features of the programme followed =
by the club and membership is steadily increasing. =

min  nn*n i i i ihi i i i i i i i i i i  HHiiniiiiniuiiniiHunintiniiJ  tuimii i i i f i i i imii i i i f i i i iuj i i i ininT;
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Tynecastle School M.C-  A visit was paid to a local
Printing Works by members, who were greatly in-
terested in Lhe printing of cheque books and notes
A huge camera used in process work attracted dose
attention. A large and realistic club model of the
Forth Bridge has been constructed. Club roll : 55.
.SVirdmr: Wm. Urquhart, West Milt Road, Colinton,
Edinburgh.

St  Martin's (Nottingham) MX.—An Entertainment
Evening was devoted to conjuring tricks, and a t  another
meeting moving pictures were shown by means of a
Baby Cine. A very successful Exhibition has been
held, a t  which a Meccanograph loaned from Head
quarters was the chief centre of attraction. Club
roll : 18. Secretary : S. Langford, 67, Edward’s
Lane, Sherwood, Nottingham.

Westbury MX. —The First Annual Exhibition
attracted a large number of parents and friends. The
models constructed by members for this display were
of a very high standard and visitors freely expressed
their appreciation. Two Cinema Displays were given,
the films shown being kindly loaned by Morris Motors
Ltd. No charge for admission was made, but a
collection realised more than £1. Club roll : 34.
Secretary : E. D. Moye, 24, Burnell Rise, Letchworth
Herts.

Downend MX.—Good progress is reported ami
several new members have been enrolled. Meetings

have included a “ Do As You Like ”

Attenborough Choir Boys’ MX.—The subject of a
recent Model-building Contest was a road transport
vehicle of any type. Entries were of a very high
standard, three scoring full marks. A Debate on
"Gramophones u. WirdoK ” was fiercely argued, the
contest continuing for nearly two hours. The majority
favoured the gramophone. A Lecture on "Internal
Combustion Engines " was given by the father of one
of the. members and afterwards the lecturer answered
a'number of questions from keenly interested members.
Club roll : 14. Secretary : G. W. Render, Attenborough
Lane, Chilwell, Notts.

Harpenden and District M.C.—The second Annual
Exhibition and Concert attracted an attendance of
about 60 people, who were greatly interested in the
models on view. These included
the High-speed Ship-Coaler, Dock-
yard Crane, Stiff Leg Derrick and
a Dragline. During the Concert a
First Aid Display was given. Club
roll : 25. Secretary : A. Buck,
Station Road, Harpenden.

Greenford M.C.— On Model-build-
ing Evenings special attention has
been given to various types of cranes.
A section for drawing is an attrac-
tive new feature. A group of
members visited the South Kensing-
ton Museum, and afterwards saw
"The Sleeping Beauty " at  Drury
Lane, where they greatly enjoyed
the Meccanoland scene described
in the January issue of the “.W.Af.”
Club roll : 9. Secretary : C. Howe,
145, Coston’s Lane, Greenford.

Great Baddow MX. —The Model-
building Contests continue to pro-
duce excellent models, those made
by junior members being particu-
larly good. The President, Dr.
Spencer Phillips, gave a Lantern
Lecture on "Aircraft " the slides for
which were kindly loaned by De
Havilland Aircraft Ltd. lite older
members are interested in gardening
work and took part with the Leader
and Assistant Leader in an in-
teresting discussion on this subject.
Club roll : 47. Secretary : Miss D.
K. French, High St., Great Baddow.

Blyth Y.M.C.A. MX.—Splendid
progress is being made and member-
ship is increasing rapidly. At every
meeting a paper on a subject of
interest is read, members taking it
m turn to give these. A very success-
ful Concert was given, a t  which
tea was provided and the prizes
earned in Model-building and other
Contests were distributed. Club
roll : 14. Secretary : W. Clapham,
9, Dalmatia Terrace, Blyth, North-
umberland.

Brades MX.— In a Model-building
Contest recently organised the entries were so well
designed and constructed that lhe judge had difficulty
in making a decision. A Lathe constructed by
Joseph Leedham, aged nine years, secured 1st prize,
and the 2nd and 3rd were won by F.  Rudd and J .
Sheldom respectively. Club roll : 52. Secretary :
Geo. Evans, 148, West Bromwich St., Oldbury.

Horsforth MX.—On Model-building Evenings mem-
bers are required to build the model named on a slip
of paper drawn from a hat. A Hobby Night proved
very successful, a wonderful display of Meccano,
Hornby Train and Fretwork Sets, and outfits for
other indoor recreations, being brought to the club
room by members. The Hornby Train Section has
now become a Branch of the H.R.C. A Magazine has
been started and an interesting Library is being
formed. Club roll: 28. Secretary : J .  K. Sutcliffe,
Atlas House, Horsforth, Nr. Leeds.

Ipswich M.C. —Members built many excellent models
suitable for display a t  Exhibitions. The chief of these
were a Meccanograph and a Meccano Flashing
Sign. 'The Secretary gave a Lecture on "Camping.”
'The dub  Library now contains 22 books and more are
being added. At one meeting articles in recent
issues of the “M.M.” were read and discussed. Club
roll; 12. Secretary : P. Samson, 81, Tuddenham
Road, Ipswich.

Dunoon District M.C.—A “Ha t”  Night was held,
topics for short talks being drawn by all members
present. Interesting accounts were given of such
subjects as "The Principles of the Meccano Guild ”
"Your Personal Views on Homework," and "The
Objects of the League of Nations." A Table-Tennis
Night and a Hornby Train Evening were w-ell or-
ganised and a t  other meetings Debates and an Exhi-
bition of models have been held. A Contractor’s Night
also proved very popular. Club roll : 23. Secretary :
Wm D. Laird, “ Parkroyd,” Victoria Road, Dunoon,

Night and Model-building Evenings
A Hornby Train Layout also has
been built and interesting operations
of a realistic tvpe carried out on
it. Club roll : 20. Secretary : G.
Bailey, Downend Farm, Downend,
Nr. Bristol.

Galashiels MX.—The Third Anni-
versary was celebrated by a Social
in the gaily decorated club room
Most of the evening was devoted
to Gaines, and Refreshments were
provided. A Lantern Lecture on
"The Railway Centenary" was
very interesting. Members built
a Steam Shovel and other large
models, and these were displayed
in the window of a local dealer.
There thev proved a great attraction
and crowds of people gathered
round the window to look a t  them
Mr. R. Croall, Leader of the Edm
burgh M.C., visited the club to give
a talk on his tour of the Meccano
Factory. Club roll : 26. Secretary
I). Richmond, 58, St. John Street.
Galashiels.

Australia
Sutherland MX.—An Electrical

Evening and a Mock Trial have
been held. At one meeting good
practice in Morse Signalling wa>
obtained by means of a Meccano
Morse Tapping Key. A Puzzles
Night also proved very interesting,
the Secretary supplying a large
niunberoi" teasers.’* l he  Meccano
Lecture, “Lives of Famous In-
ventors" greatlv interested mem
bers. Club roll : IL  Secretary :
P. O’Connor, “ Burrendofig,’’
Tamar St., Sutherland, N.S.V

China
Swatow MX.—Members are very

keen on Model-building and on
readings from the “Af.Af.” A

Fretwork Set has been obtained. A few minutes
a t  the close of each Model-building Evening are
devoted to Games. Club roll : 11. Secretary : II-
J .  Chan, P.O. Box No. 34, Swatow.

India
Excelsior MX. —In an interesting Model-building

Contest for junior members, the parts in a number of
outfits were equally distributed among competitors,
who built from them models of their own design.
These included excellent representations of a travelling
Crane, Motor Lorry, Roundabout and Windmill.
The club room is open every evening except Saturday,
and each member in turn gives a Lecture on a subject
chosen by himself. Club roll : 20. Secretary : Mr. S. A.
S. Rovan, Senji House, Komalesvarcnpett, Mount
Road P.O., Madras.

Lahore MX. — Interesting Lectures have been given
by the Leader on "Railway Work," and by the Secre-
tary on “IFirdws Reception." Model-building Contests
have been held regularly and members greatly enjoyed
a Garden Party, Club roll : 9, Secretary: Mr. K
Singh, 6, Nisbet Road, Lahore.

South Africa
Malvern Wesleyan M.C. —Meetings have been de-

voted to Model-building, Lectures, Talks and Visits
to places of interest. A " Hat “ Night was highly
successful, several excellent talks on subjects of
interest being given. Models constructed by the
members of the club have been displayed in the window
of a large Johannesburg store, where they have
attracted much attention. Games have included
Swimming, Cricket, and Cross-country Runs by
moonlight. Members entertained a large number
of children a t  a party, and for themselves arranged
a Fancy Dress Social. Leader :—Mr. E.  Syk s, P.O.
Box 8, Cleveland, South Africa.

Members of the Odin i Denmark! MX. demonstrate the strength of a crane they have constructed.
This club was affiliated in March 1928, and has made splendid progress under the able guidance of
Miss A. Jenson, the Leader, assisted by Andreas Thiele, the secretary, who is on the extreme left

of our photograph.

Oxford Central School MX. —Mr. L). G. Perry, B.A.,
Headmaster of the School, has kindly consented to
become President of the club. Members have visited
the G.W.R. Works at  Swindon. An extensive Hornby
Train Layout has been fixed on a large baseboard,
several Bridges, a Tunnel and two Stations being
included. Club roll : 21, Secretary ; P. C. Bosworth,
72, Walton Street, Oxford.

Alton M.C. -One member gave a talk on "Liners,"
explaining their construction and gave an account of
his own experience on board one of them. A Debate
was held on the question “IVt// -hr 7'raffle supersede
Surface Transport ? ” The majority of those present
voted in the negative. Special Transport, Crane and
Mechanism Evenings have been held. On each occasion
suitable models w-ere constructed as  illustrations.
It has been decided to invite non- members to Lantern
Lectures, and a small charge is to be made. . Club
roll : 16. Secretary ; G. Chesterfield, 82, Normandy
Street, Alton, Hants.

Chelmsford MX.-—A Visitors' Night has been held.
A large number of excellent models were constructed
and these were greatly admired by visitors. A mystery
pie w'as made,to be presented to the visitor who guessed
its contents. Each entrant paid 2d. for the privilege,
but no one was successful. This is not surprising,
for the pic contained nothing but salt ! Mr. F .  Harvey,
an honorary member of the club, gave a valuable

talk on model construction, explaining how strong
and rigid structures of various kinds could be built.
Club roll : 49. Secretary : Miss G. Flexman, Saracens
Head Tap, High St., Chelmsford, Essex.

Cnurchill MX. — Has now been affiliated to the Guild
and is making splendid progress. At one meeting,
Mr. C. E. Blake, the Leader, gave an interesting talk
on “J?, 100" illustrating the construction of the airship
by means of blackboard sketches. A discussion on
the merits of the giant locomotives of the four British
railway groups was extremely lively. A lecture on
"Flints" was given by Mr. E. Ward, who exhibited
specimens found by himself. Excellent club models
built include a Swivelling Crane, a Steam Boat and
a reproduction of Stephenson’s "Rocket." The
Leader is instructing members in Boxing, and at the
end of each meeting a few minutes are devoted to this
sport. Club roll : 16. Secretary : A. Blake, The
School House, Churchill, Oxford.

Castle Douglas MX.— Members have spent many
jolly evenings in Model- building and Gaines. Recent
constructional work has included the building of
bridges for use on the Hornby Train Layout. Members
are now busy overhauling their outfits and re-enamel-
ling parts. Club roll : 28. Secretary : Mr. Peter
Thomson, 106, Queen St., Castle Douglas.

Mall School MX.—Model railway night was a great
success, and a speed contest for locomotives proved
enjoyable. Lectures by members have included an
interesting talk on Southampton in which the liners and
docks were fully described. Club roll: 17. Secretary ;
H. T. Simpson, 23, Seymour Rd., Hampton Wick.

Belgrave M.C. -Contests of many types have been
held, including Model- building and Essay Com-
petitions. Rambles and Cricket matches are being
arranged and a day camp organised. Club roll : 10.
Secretary : K. J .  Hatfield, 25, Acorn Street, Melton
Road, Leicester.
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8
PAGE
PRICE
LIST

Post free
on

application

Another WARNEFORD Success
GAMAGE CUP, 1930

WINNING MACHINE A WARNEFORD PRODUCT.
DESIGNED fAND FLOWN BY OUR DESIGNER.

FLYING EFFICIENCY AWARD!!
The WARNEFORD Silver Wings

J FOR A FLIGHT OF 30 SECS. DURATION WITH
A WARNEFORD MODEL.

PARTICULARS ON APPLICATION.

WARNEFORD
BRITISH BUILT TO FLY WELL! ™EB EST

Other
Tractor Models
THE “ MOTH ” 4/6
THE “ SWIFT " 10/6
THE •• RACER ” 21/-
Every part of Warne-
ford Aeroplanes can
be easily replaced and
a full list, with prices
of all parts, is contained

in the new list.

Build this Fine Flying Aeroplane
with the “Warneford Marvel”
Construction Set* Price 1 '6

The “Demon”  Tractor
Price 7 f6

Warneford Aeroplanes are obtainable from all good Stores, Toy Shops, and Sports Dealers throughout the Country.

Sole Manufacturer: F. J. MEE, 137a, Greenwich Road, LONDON, S.E.1O

GAMAGES-HOLBORN
THE BOYS’  OWN STORE

I FREE The World’s Greatest Toy Catalogue !
| Send for your copy of Gatnages Giant Toys, Models, and Hobbies List. I t  has [
l 130 pages packed with illustrations. It’s the greatest book of its kind, i

POCKET PENCIL MICROSCOPE
An ideal companion fora Boy. Can be carried as a
pencil. Ils magnification of 25 times renders it
specially suitable for examining Textiles, Papers,
Insect specimens (Geological, Botanical). Price

Post 3d.

We stock all Hornby Train and Meccano |
i Parts and send them Carriage Paid to any I
i Station U.K.

MODEL
RACING YACHTS
" The Skimmer.” A low priced but beauti-
fully finished Yacht, carved from best
flawless pine with vamished body and keel

<ind enamel! d water line with striped sails
and automatic rudder.

16" 18* 20* 14*
15/6 17/6 25/6

CLOCKWORK DRIVEN MOTOR BOATS
THE GAMAGE

PROFESSIONAL KITE
Strongly constructed of
selected wood spars.
No. 1. 2. 3. c

29' 31* 33"
1 9 3/6 4. 6

strong fabric with

6.
52'46*

6 6
Post 6d.

Built of best quality mahogany and powerful spring motors.

Sine 154"—9/6 Site 18}*—15/- Post 6d. Size 13}"

GAMAGES, HOLBORN, LONDON, E.C.l . Also obtainable at cur City Branch: 107, Cheapsidc, E,C.2~
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Competition Paoc
“CUT OUTS”

A FEW days before the close of the 30th Drawing
Contest a very novel entry reached us from a
reader in Cumberland, Leslie Prior, of Workington,

I t  took the form of a " cut out.” Instead of outlining
his battleship and sketching in the details in pencil,
Prior had cut out
the design from
paper with a pair
of scissors, to secure
a silhouetted effect.
We understand that
this novel idea has
been our reader’s
hobby for some time
—he is only 12 years
of age now—and
for our inspection
he also sent cut out
specimens of aero-
planes, breakdown
cranes, locomotives,
ocean liners, motor
boats and motor
cars and lorries.

Af t e r  ca r e fu l
consideration we decided that the entry scarcely came
within the scope of the conditions of the 30th Drawing
Contest, but the idea seems to us so strikingly novel
that we have decided to run a special competition
with paper " cut outs ” as the subject.

Our illustration shows the type of work that can
be done with no better tools than an illustration to
copy, a piece of plain paper, a pair of scissors and a
pen knife. Of course, the possibilities are not limited
to the ” cut outs ” we show, or to the other suggestions
gleaned from the specimens submitted by Prior, Birds,
flowers, animals, human beings, buildings, and, in
fact, most things are suitable for treatment in this way.

Competitors may submit as many entries as they wish,
but no competitor may win more than one prize.

To give our younger readers an opportunity to excel,
the entries will be divided into two sections, A for those
from readers aged 16 and over, B for entries from

readers under 16.
Prizes of Meccano
or Hornby Trains
(the winners’ own
selection) to the
value of 21/-  and
10/6 respectively
will be awarded to
the senders of the
best and second best
entries in each
section. In addition,
there will be a
number of con-
solation prizes.

In view of the
fact that  young boys
rarely are skilled
in the use of scissors,
we have decided

that it is permissible for them to enlist the aid of their
Mothers and Sisters in the actual cutting out. I t  is
not necessary to mount the " cut outs ” on black card
before sending them to us, although this may be done
if the entrant wishes.

Entries should be addressed to ” Cut Outs,” Meccano
Magazine, Binns Road, Old Swan, Liverpool, and
sent to reach this office not later than 31st May. Over-
seas closing date, 30th August.

Every competitor must write his name, age and full
address on the back of every entry submitted by him.

Competitors may have their entries returned if a stamped
addressed cover of suitable size is sent for the purpose.

May Photographic Contest
In accordance with the announcement

in our last issue, our photographic contests
this year do  not require competitors to
submit photographs of any special subject,
and the monthly contests are simply for
the best photographs submitted each month,
irrespective of their subjects.

The entries to the competitions will be
divided into two sections, A for those from
readers aged 16 and over, B for those
from readers under 16. Prizes of photo-
graphic materials or Meccano products
(to be selected by the winners) to the
value of 21 - and 10/6 respectively will
be awarded to the best and second-best
entries in each section.

Each competition will be known under
the name of the issue in which it is an-
nounced. Thus all entries sent this month
should be addressed to “ May Photo
Contest, Meccano Magazine, Binns Road,
Old Swan, Liverpool." They must reach
this office not later than 31st May. Over-
seas, 30th August.

Competition Results
HOME

Jungle Escape. I. P. A. BROWN (Repton. Derby) ;
2. A. M. JoHssTos (Dunstable, Beds.) ; 3. H .  V.
PARKIN (Sutton, Surrey) ; 4.  R. GORDON (Stirling).
Consolation Prizes: E .  M. CRABTREE (Scarborough);
R. H. FiELDHovsE (Hitchin, Herts.) ; E .  V. FisnER
(Sheffield) ; M. MACDONALD (St. Andrews, Fife) ;
A. L. Mosi.EY (Manchester) : H.  RuSHWORTH (Accring-
ton) : B .  SaiPLEY (Walsall).

A review of this contest will appear on the closure
of the Overseas section.

30th Drawing Contest- Every conceivable type of
naval vessel was featured in this contest : battleships,
battle cruisers, aircraft carriers, motor launches,
destroyers, cruisers, supply ships, submarines, and even
torpedo-carrying seaplanes. The contest truly was a
Grand Review, and right from the commencement our
judges found themselves in difficulties in endeavouring
to allot the awards.

Eventually the following awards were made, the
first and second prizes in the A section being lumped
together anti augmented to make two equal first
prizes and special third prizes added in each section :—

First Prizes: Section A, R .  FORRESTER (Carlisle);
N. SHACKLOCK (Manchester) ; Section B, N. ALFORD
(Carlisle); Second Prize: Section B, W. N. J .  PETT
(Newton Abbot);  Third Prizes: Section A, C. J .
KEATES (Dulwich, S.E.21) ; Section B, H.  Burrox
(Lutterworth). Consolation Prizes: G. V. HERON
(Ballywaltcr, Co. Down) ; O. A. KiMMiNGS (East
Acton, W.3) ; L, T.  LEVITT (Sketty, Swansea) ; R .  C.
RANDALL (St. Albans) ; E.  Wacox (Birmingham) ,

J .  H. WooD (Prestatyn) ; B. H. CLARKE (Whetstone,
N.20) : C. W. HARRIS (Yeovil); I.. LAGUERRE (Sid-
mouth) : H. MAcRouERT (East Kilbride, Lanark) ;
K. TENNYSON (Nottingham) ; W. STEWART (Lenzie) ;
F. E .  WiLDE (Rhondda, Glam.).

Word Census. -As we suspected, the number of
appearances of the word “ Meccano ” in the March
“Af . U . "  was truly enormous ; the actual figure must
remain a secret, of course, until the Overseas section
closes. The surprising feature of the contest, however,
was that ou t  of the many hundreds who took part,
only 24 boys succeeded in giving the correct figure !

I t  was necessary to take neatness and novelty of
presentation into consideration in making the awards
and H. C. DvMLER, of Moss Side, Manchester, scored
an easy victory with a picture of a cricketer hitting a
copy of the “Af.A/.** to all parts of a cricket ground,
every scoring stroke being represented by the won)
“ Meccano." Upon the score board appears the
solution to the competition.

The subsidiary awards were as follows:  —
2. H. D. Bt’R ROUGH (Sherborne) ; 3. L. E .  CoeELAN n

(Heme Hill, S.E.24) ; 4. F, MATSON (Fa versham).
Consolation prizes were awarded to the remaining 20

competitors who succeeded in giving the correct
solution.

OVERSEAS
Expressions Contest. -First Prizes: Section A,

T. L. ROBERTS (Auckland, N.Z.) ; Section B, J .  A.
RoDKiGUEZ (Montreal, P.Q.). Second Prizes : Section
A, P. BLAIR (Toronto, Ont.) ; Section B, J .  CREniE
(Cape Town, S.A.). Consolation Prizes : J .  S, CHRISTIE
(Seremban, F.M.S.) ; E.  Gaum* (Vancouver, B.C.).
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Traffic Cop!

They don’t know which is more fun - being bobby or

driving the Tri-ang.

And the fun doesn’t stop there.

I here are real tool boxes containing real spanners. Spare

petrol and oi l  cans  are carried on  the running-board. SomeGHEVRuLETDE  LUXE NG.4 29 6
(Illustrated above).

models have self-starter buttons on  the dash which makeScale model Chevrolet radiator. Easy
running double crank drive, 9 in. steel
disc balloon wheels. Rubber tyres and
pedals. Accessories include 4 lamps

and motometcr. Side door opens.
a realistic noise when pressed I Licence-holders, horns,

lamps, adjustable seats are fitted to  even the very inex-

pensive models. And there is  a fabric saloon, which has

head-lamps that light and a bonnet that can be  lifted up.

Of course, the higher the price the more elaborate the

equipment, but the 15  - model is just as  much a Tri-ang

Car as the fifteen-guinea one— in strength and value for
TRI-ANG LIZZIE .  No, 3 «/•
All-steel body. Easy running double
crank drive. 8 in. rubber tyred wheels.
6 in. steering wheel. Lamp. Rubber
pedals. Recommended for motorists
from 2 to 5 years old.

TRI -ANG DEVON No  s
Ball-bearing double crank drive and
back axle. Black stove enamelled radi-
ator. 11 in. steel disc balloon wheels.
Rubber tyres and pedals. Accessories
include 4 lamps, windscreen, licence
holder, motome ter, starting handle, oil
can and petrol tin. Side door opens.

money.

Ask to see Tri-ang Cars at any good toyshop or stores.

TRI-ANG
MOTORCARS 15'- TO £ 15-15-0

Count them on the pavement!

* Tri-ang cars are on  view at most  Toy  Shops. Write for folder  of Tri-ang

Cars  and  other Tri-ang Toys, illustrated in full colours Free  on  request .

L INES BROTHERS L IM ITED,  MORDEN ROAD.  LONDON.  S.W,  19
o
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A DANGEROUS PRACTICE
" Were you pleased with the new school, little

boy ? " enquired an interested lady.
" No I " said Johnny. " They made me wash my

face an’ when I went home the dog bit me ’cause
he didn’t know me.”• • • •

Waiter (to diner] i " Are you the filleted kipper ? "
Diner: ” No, I'm a poor lonely sole with an empty

plaice waiting for something to fillet.”
• * * *

Small girl (to grocer I : “ Half a pound of tenpenny
margarine, please. And mother will send you sixpence
this evening, and could I have the penny change now,
as we want it for the gas meter."• • • •

Jimmy : "Boo-hoo, I dreamed our school had closed
down,”

Mummy: " Never mind, it hasn’t really.”
Jimmy : ” I know- ; that’s why I'm crying.”

• ♦ t «
A motorist making his way North in a great hurry

was not quite sure of his direction. As he came to
one of the cross roads, he espied one of the local
lassies and pulled up to inquire.

" Motherwell ? " he called out interrogatively.
" Fine, sir!  ” said the lassie, beaming. " How's

vour own ? ”

" This paper hasn’t the usual water mark,” said the
customer at the stationer’s.

“ Quite correct, sir,” agreed the obliging shopman.
" That is on account of the recent drought, you know
sir."

• ♦ * ♦
Salesman (showing customer some sports Stockings] :

" Just the thing for you. Worth double the money.
Latest pattern, fast colours, holeproof, won't shrink,
and it’s a very good yarn."

Customer (moving off) : " Very well told, too.”
♦ • * *

Pat went to the chemist’s shop to get an  empty
bottle. Selecting one that was the size he wanted,
he asked the price.

” Well," said the assistant, " if you want the
empty bottle it'll be threepence, but if you want
something put in it we don't charge anything for the
bottle,”

" Sure, that’s fair enough/1 observed Pat, " put in
a cork ! ”

CORRECTLY DIAGNOSED

Teacher : " Give me a long word."
Johnny : “ Prophylactic/'
Teacher : ” Good. Another.”
Johnny : " Rubber.”
Teacher : " That's not long enough.”
Johnny : " Well, teacher, you can stretch it.’

A WASTE OF TIME
Mother : ” Now. Willie, suppose you were to hand

Jimmy a plate with a large and a small piece of cake
on it, would sTou tell him to lake the larger piece ? ”

Willie: "No,”
Mother : " Why not ?'
Willie : 11 Because it wouldn’t be necessary."* * * *
“ Did you hear that the fire department got rid of

their efficiency expert ? ’’
" No I Why ? ”
"He  put unbreakable glass in all the fire alarm

boxes.” * • * *
Husband : " Don’t bring me any more bills. 1

can’t face them.”
Wife: "You  needn't, I only want you to foot

them." • • • •
The man in the corner of the railway carriage had

not spoken once throughout the journey.
“ You're a bright sort of fellow," remarked one of

the party. " It’s easy to see that your people came
from Scotland.”

"No ,  sir, ye are badly mistaken," replied the silent
one."

" What/' said the other, " didn't they come from
Scotland ? ’’

" No, sir," was the replv. “ Thev are there vit.”* • ' • •
A number of men were debating whether a play*

weigh t should or should not make a speech a t  the end
of a first performance. T here happened to be among
the crowd one who had had a play produced.

" By the way," said somebody, " did you make a
speech after your play ? ”

" Oh, yes,” said the author.
" What did you say ? ”
" I said ' And boo to you, too.’ ”* * * *

BOUND TO RISE

WHERE AM I ?

Punctuality was not old Sambo’s strong point, but
in view of his long service with the firm, his one great
failing was usually overlooked. One morning he
arrived more than an hour late, however. His master
thought that the limit had been reached, and angrily
demanded the reason.

" Well, sah,” said Sambo. " Ah jumped out o'
bed early dis morning as usual, an' when Ah looked
in de  mirror Ah couldn't see no Sambo ; so Ah thought
Ah must hab gone to work. An’ do you know, sah,
it wasn’t until some time later dal Ah discovered
dat de glass had fallen out ob  de frame ! ”

A Welshman was playing a golf match in which he
was getting the worst of it. He was obviously chag-
rined and was gradually finding it more and more
difficult to contain his annoyance. At last his oppo-
nent sliced his drive badly. This unexpected piece of
luck was too much for him and he exclaimed excitedly,
"Ah ,  I'm afraid you're in the bunker, I hope ! ”* • • «

Boots : “ Are you the gentleman who wanted to
be wakened to catch the early train ? ”

Guest : " Yes.”
Bools : " Then you can go to sleep again—you've

missed it." * « * «
The very slow local train pulled up in a stretch

between two fields.
" What’s the delay, guard ? ” asked the irate

passenger who had an important engagement to keep.
" Nothing much, sir,” said the guard. " A cow has

strayed on to Lhe line. We’ll be moving again in a
minute.”

A mile or so further on the train came to another
standstill. The same passenger's head was thrust
out of the carriage window immediately.

" What's wrong this time ? ” he roared.
" It's quite all right, sir," the guard reassured him.

" We’ve just caught that cow up again."

Visitor- " Do you like reciting, dear ? ”
Child "Oh ,  no* 1 hate it really. But mummy

cnlv makes n.e do it when she wants people to go.”

The young wife rushed into her husband's office,
mad with excitement.

" Oh. Henry,” she cried, “ Matilda made a mistake
and tried to light the fire with petrol.”

" Petrol, eh ? " said her husband calmly. " Did
she get i t  lit ? ”

“ Get it lit ? " shrieked the wife. " I t  blew her
out of the window."

“ Oh, well,” remarked the philosophic husband,
" it was her afternoon out, anyhow."

Uncle (feeling Tommy’s head) : " Yes, my1 boy, I
think this bump must be a bump of inquisitiveness."

Tommy : " It is I I was looking into Percy Smith's
desk, and the lid fell down."

* * * »
Policeman : " No fishing allowed here.”
Man with Line : " I'm not fishing. I’lnjillowittg

this worm to bathe."
Policeman : " Let rne see the worm."
Man : " Here i t  is.”
Policeman: " 1 arrest you for allowing it lo bathe

without wearing a regulation swimming costume ! ”
• * * *

The owner of a popular brand of car was having
trouble in starting bis engine.

After watching the man wrestling with the starting
crank for ten minutes, a little boy said to hk  father .
” How far will it go on one winding, father ? ”

First Tramp : " How did you manage to climb
so high up in that oak tree ? ”

Second Tramp : " Well, you see, I sat on i t  when
it was an acorn."* • * *

" Did you read about the man who swallowed
his teaspoon ? ”

" No. How is he now ? "
" He can’t stir."■ * « •
“ Are you sure these field-glasses arc high-powered ? ”

asked the customer.
” Madam," replied the salesman. " when you use

these glasses anything less than ten miles away appears
to be behind you.”• ■ * •

" How long have you been working for the firm ? ”
" Ever since the manager threatened to sack me."

meccanoindex.co.uk
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STAMP OUTFIT  AND “BOY K ING”  PACKET
DUPLICATE STAMP ALBUM, VM [M  ■ SET 25 CZECHO-SLOVAKI A,
POCKET CASE, I "  ► I PERF. GAUGE,
75 DIFFERENT STAMPS, " " PACKET “ LIVER “ MOUNTS.
Includes a beautiful set of the world’s youngest ruler, 25 unused stamps, many Zoo and  scarce sur-

charged. Jus t  send 2d. for postage and request Approvals’

L ISBURN & TOWNSEND (Dept .  M.M.) ,  L IVERPOOL.

10,000 Stamps to
choose from

When you have seen all the splendid Gibbons
approval sheets you will have had your pick
of over 10,000 different and interesting stamps.
Write to day and ask for the sheets of the

countries you are keen on.
FREE. If you have not had them, ask for ou r
big illustrated lists of Albums, Stamps, etc.

They're fine !

STANLEY GIBBONS LTD..
DEPT. S.15, 391 STRAND, LONDON, W.C.2.

FREE Six Mint Colonials FREE
1 send FREE  SIX MINT BRITISH COLONIALS, one each from KEDAH, ZANZIBAR, Kenya, TURKS  &
CAICOS is., SOUDAN and CAYMAN ISLANDS —and ALL MINT, to any  collector a t  Home or  Abroad
sending a postcard for my large Illustrated Price List (No. 8} containing over 1,200 items : Stamps.
Albums, Sets, Packets. Accessories in fact EVERYTHING FOR THE STAMP COLLECTOR. Prices

from Id.  (over 200 sets a t  Id.  each) to 40/-. Send a postcard only— no cash—and ask for No. 200.
EDWARD SANDELL,  10 -11 ,  FETTER LANE,  LONDOrT  E .c ’4

SETS (POSTAGE EXTRA) FREE 20  French Colonies
Including many new issues and also obsolete varieties now out of issue. Every s t amp a perfect picture
in itself. 1 will send this collection absolutely free to all stamp collectors sending 2d. for postage and packing.

I Only one gift to each applicant.

G. P. KEEF, Mortimer Lodge, Wimbledon Park, LONDON, S.W.19.

4 Cameroons . . . 3d. 20 Roumania . . . 2d.
4 Gabocn 3d. 25 3d.
4 Haute Volta 3d. 30 4d.
4 Mauritania 3d. 35 5d.
4 Martinique 3d. 20 Poland 2d.
4 Madagascar 3d. 3d.
4 New Caledonia 3d. 30 4d.
4 Reunion 3d. 35 5d.
4 Senegal 3d. 15 Portugal 2d.
4 S t  Pierre . . . 3d. 20 3.1.
4 Somalis 3d. 25 M
4 Wallis Is. . . . 3d. 30 5d.
4 Guinea 3d, 2U Greece 2d.
4 Guyane 3d. 25 3d.
4 Togo 3d. 50 1 /4
4 Guadeloupe 3d. 59 Portuguese Coh. 9d.

AFRICAN PACKET FREE
This Superb Packet contains 470 Foreign
Stamps including Zanzibar, Congo unused, Gold
Coast, British Nyasaland, Cape of Good Hope,
Orange River Colony, Egypt, Ivory Coast, Natal,
Transvaal, South Africa, Nigeria, Gaboon,
Oubangui, &c., Ac. Free to Genuine applicants
for approvals enclosing 2d. for postage (Abroad

8<L P.O.). Mention African.
HORACE MILLER & CO.. Whitstable, KENT.

rn r r  50 DIFFERENT
iK t t  FRENCH COLONIALS.
This splendid GIFT contains stamps showing
Natives, Ruins, Leopards, Birds, Views, etc.,
also High Values. SEND 2d. TO COVER
POSTAGE and ASK TO SEE MY FAMOUS

APPROVALS.
J .  BURTON, 31, Onslow Rd,, Fairfield, Liverpool.

J. RUSSELL
Chetwynd, Shanklin Drive, Westcliff-on-Sea

THE

ORIENTAL
PACKET

H.  C .

This packet contains 30 good class Oriental stamps only (no common continentals) and is mostly comprised
of beautifully printer.! pictorials, views of towns, ruins, mosques, minarets, gateways, etc. Set of Palestine,
set of Egypt (large pictorial, King Fuad, etc.). Set of Turkey (including “ Wolf ” type). Set of 6 Algeria
(including 50c. and postage due). Mesopotamia (large pictorial). Syria (pictorial). HEJAZ (Mecca), a
quaint looking stamp usually sold a t  3d. Set of 4 Persia (obsolete), Levant (unused). Set of 8 Tunis (new
issue, pictorials, postage due, etc.). Price 4Jd. only, postage l d .  extra (abroad 2|d. extra). Purchasers
of the above packet asking for approval sheets will be presented with a unique se t  of 10 PICTORIAL
MOROCCO, including Air post. This fine set is usually sold a t a  1 / - .  Satisfaction guaranteed or  money
returned. Senders of addresses of stamp collecting friends will receive another set in addition FREE.

WATKINS,  M.M.  Dept. ,  Granvi l le  Road, BARNET

“D IAMONDS”
MANY RARE STAMPS have been found by  pur-
chasers of The *' DIAMOND ” Packet, which is
guaranteed to contain 1,000 Unsorted Stamps
from Convents abroad, 1/3. 2 packets 2 /5  ; 3
packets 3/6  ; 4 packets 4/6 ; 5 packets 5/6.
All post free. (Abroad 3d. per pkt. extra).

O. NERUSH, Importer
(Dept. E), 68, Turnpike Lane, Hornsey, N.8.

GREAT FREE OFFER
40  JUGO-SLAVIA

_______________CAT.  7 /6  _______________
Send l i d .  postage and ask for our “ Bumper"
Approval Books and free list of 1,750 “ Bumper ’’

Packets from 3d. to 20/-.
HARRY BURGESS & CO., Dept. B 14,

NEW MALDEN, Surrey.

Vatican Packet FREE!
A fine packet of All Different Stamps containing the new issue of the Vatican State, a Jamaica 2./-, Hayti 1904
Centenary Cat. 9d., Medellin 1913 Unused pictorial, Indore, Cilicia surcharged Cat. 3d., Central Lithuania,
Deccan, Lebanon, Kouang-Tcheou, Bulgaria pictorial, St. Pierre and Miquelon, Victoria 1901, etc., free to all

asking to see my  famous approval sheets and enclosing 2d. for postage and packing (abroad 3d.).

S.  HAMMOND,  2 ,  CHESHAM F IELDS,  BURY.

STAMPS FOR THE NAT ION1
RAVQ 1 Do not be misled by offers of FREE STAMPS! You will pay dearly for them inD kz  I O . the long run.

WE WILL  supply you stamps a t  HALF the prices you pay elsewhere, and if you join our

GUARANTEE list we will show you how to make

MONEY. This month we give each new member a 5/- lot of Stamps.
THE NATIONAL STAMP ASSOCIATION LTD. (Collectors), 30a, HIGHGATE ROAD, LONDON, N.W.5.

1000 DIFFERENT STAMPS 1000
ON APPROVAL

from which you may select any  100 for 3/-.
This selection is not made up of the thousand
commonest stamps, but  contains specimens
priced by Stanley Gibbons up  to I - each.
For 3 - you have the opportunity of choosing
100 stamps of the catalogue value of 20/- o r  more.
H. HARDY, 285, Archway Road, London, N.6.

Iceland Triangular Air Mail, Mint, New Bulgaria,
German Morocco, Monaco, Belgian Congo, Luxemburg,
Lebanon, Syria, Persia, Cuba, Philippines, Cochin,
Straits, B. Guiana, Greece, fkl. post free. Up-to-
da te  selections for inspection if desired.— I. R .  Morris,
9, Audley Road, Folkestone, Kent.

NYASSA FREE ’. Nicaragua (Volcano of Momotomho)
Nature’s obstacle which decided the U.S. to build
the canal a t  Panama. Three splendid views FREE.
Applicants for my approvals will also receive Six

Superb Nvassa. Postage please.
L. STUART, 184, SHERBORNE ROAD, YEOVIL.

HANDSOME METAL  G IFT  CASKET
The most Wonderful Gift ever offered to Stamp
Collectors ! Comprising : W atermark Detector,
All Metal Perforation Gauge, Rustless Tweezers,
Marvellous “ Matlock ” Mounts, Transparent
Envelopes and famous Morocco Air Post Stamp,
all contained in Handsome Metal Gift Casket
with Hinged Lid, showing the highest precipice
in England a t  Matlock— the Home of Stamp
Collecting. Send 3d. and request approvals—
or  if 4d. be sent a Powerful Magnifying Glass
in Folding Metal Case will be included in the

Casket. Colonial applicants welcomed.
VICTOR BANCROFT, MATLOCK, ENGLAND.

FREE CR EST GIFT  A°F
L ■

To those asking to see our Famous Approvals K
and List of Stamp Bargains we will give W

1AA GENUINE COLONIAL & FOREIGN ■
STAMPS. |

No Duplicates. All Different. (Cat. over 25/-). ■
4d. stamps to be sent towards packing and ■

postage (overseas 6d.). f
WITHOUT APPROVALS, price is 1 7 M

R. WILKINSON, Trinity St. W.,  Llandudno ■
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use adhesive paper tape cut to form tapes across the corners of
the covers. The covers are slipped through in the same way that
cigarette cards are slipped into their albums. We have seen
strips of wide adhesive paper gummed
across the album pages to  form trans-
parent pockets for the covers. This
system is similar to that employed in
stamp collectors' duplicate books, and
it is a very simple matter to  slip the
covers out if a close inspection is to
be made. A very important point
to be observed is that the pages of the

•album must be of stout paper ; a
light card is best of all. The trouble
with thin paper pages is that they
cockle and bend badly under the
weight of the cover when they are
being turned over.

Our correspondent specifically asked
for advice in regard to mounting in an album, but he, and other
readers, may be interested to know that we use a card index
style of box for me  purpose. Stout transparent paper is gummed
to light card to lorm envelopes into which the covers are inserted.

Space is provided on the back of the filing card for
the registration of the details of the enclosed cover,
and each cover is allotted a number, which is placed
on the card.

The covers are filed under countries, but as the
majority of them have some special interest apart
from the country of origin, a special cross-referenced
index of classified subjects is maintained in a small
notebook kept in the back of the filing box. This
system does not allow quite the same easy examina-
tion that is possible with an album, but it is vastly
less expensive and solves the problems of varying
sizes and easy retention of position.

Our correspondent raises a third most interesting
point. He states that he has read somewhere
that a standard test for chalk surfaced stamps

is to nib  them lightly with the edge of a silver coin, when a black
pencil-like mark will appear. After trying the idea out un-
successfully with several mint stamps on paper known to be
chalk surfaced, our reader suspects " there's a snag somewhere,"
Quite right, there is 1 But not in the idea.

The lack of response to the test almost certainly is due to the
use of an up-to-date coin, containing only a very modest pro-
portion of silver. If our reader will secure a pre-war sixpence,
preferably well worn, he will find no further difficulty. The
edge of the coin should be clean when used in the test ; otherwise
the coin will leave a dirty
tested is on “ chalky/' It  i:
very lightly, otherwise i t
will be defaced by a heavy
unsightly black mark.

In concluding this short
chat, we should like to
make it  clear that the object
of our stamp articles is to
help young collectors to
secure the utmost enjoy-
ment from their hobby. In
any matter of doubt we shall
be glad to be of assistance.

A YOU NG reader of the “M.M." has written to us in great
trouble. For some years, he tells us, he has collected
stamps in a more or less haphazard way and has thoroughly

enjoyed himself. Now his chum
has joined a philatelic chib, has
become aiilicted with the " disease
of specialism ” and has declared
that our correspondent's general
collecting is a waste of time and
money ! Quite naturally, our
reader is troubled, and wishes to
know whether he has really gone
so badly astray, and he adds quite
bluntly : “ I  would rather give
up stamp collecting altogether
than spend my evenings peeping
at minor varieties through a
microscope ’ "

The problem of general versus
specialised collecting is not new. It  has existed ever since stamp
collecting, or, for that matter, any form of collecting, became
popular, and a few words of advice may help to dispel the doubts
of many readers, in addition to the correspondent who has raised
the question.

We cannot do better than quote some extracts
from a talk given to the members of the Birmingham
Philatelic Society some two years ago by Mr. G.
Herbert Dannatt, the eminent specialist collector.

Mr. Dannatt said : “ The true object of collecting
anything is the pursuit of happiness, and if true
happiness, like all other truth, lies in the direction
of simplicity, why on earth should any collector be
bludgeoned along the uneasy pathway of specialism
if he would very much prefer to leave it severely
alone .................... ” " .................... the ‘ generalist ’
is fully entitled to collect any * variety/ however
trivial, if i t  appeals to him ................... " “The  only
thing that matters is to  collect just what you like and
encourage others to do the same .................. ”

The final extract sums the situation up admirably. The
general collector and the specialist have their respective places
in philately. Each contributes something to the general welfare
and each should tolerate, if he cannot agree with, the other.

The same correspondent asks for advice in the mounting of
flown and other complete covers. He points out the difficulty
of the variations in size and asks how it can be got over.

The only solution, of course, is an album of sufficiently large
size to accommodate all but freak envelopes. It  may be
necessary* even then to place some covers the long way of the page.
Doubtless our correspondent is more concerned with the problem
of fixing the covers to the pages of the album. Adaptability

must be the order of the
day. Small, light covers
can be fixed with ordinary
stamp mounts, provided
sufficient of them are used.
With heavier covers stamp
edging or adhesive paper
tape is satisfactory. I t  is
assumed, of course, that
the back of the cover is
of no importance.

Other collectors we know |

mark, suggesting that every stamp
important to rub the stamp only

meccanoindex.co.uk



THE MECCANO MAGAZINE418

Pictorial Approvals.—73, Castle Rd., Warley, B’ham.
100 Different Stamps Free. Send for |d.

Cox, 3, Mornington Mansions, Westcliff. ___________
Free I 10 Br. Cols, and 15 Fr. Cols, to approval

Applicants.- Armstrong, 43, Grange Road, Alloa.
Approvals from Id. Good assortment. Packet fid.

post free.—Franks, Dowell Street, Hon i ton. _______
Free, 25 Superior British Colonial Stamps to approval

applicants. —L. Brownlow, 30, Lincoln St., Wakefield.
25 Cleaned Stamps Free. Send for id .  and i<l.

a pprovals.— Miss Williamson, IS, Victoria Park, Dover.
500 STAMPS, du placate Album free, Collectors

Duplicates on approval.—-Thomson, 184, Newhaven
Road, Edinburgh. _______________________________

Real Value at lowest cost. Ask to see my 600 rBritish Colonials a t  halfpenny each stamp. —Bickers, |
Lordswood Avenue, Southampton. ______________*1

Free I Free I Free I 10 French Colonials, 10 Por-
tuguese Colonials, 50 Assorted Stamps, to genuine
applicants.— Wade, 2, Kingsthorpe Road, S.E.26. yf

NEW ZEALAND
Fine Set of 12 K.C. Issue,including 3d., 4d., 5d.,'6d.,
8d., 9d., 1 - and 2 . Admiral (used), only 1 1LP.F.
Satisfaction Guaranteed. (Approvals only on request).
George Lazenby, 16, Redburn Drive, Snipley, Yorks.

Building with Steel— (Coni in ued from Page 355}
placed in position, and the outer end
lengths of t he  permanent cross girders
attached to them and to  the temporary
bridge. The flooring of the cantilever
footpaths was completed and pedestrian
traffic was transferred to them.

The  tramways were transferred from the
old bridge to  the space between the
temporary bridge and the new ribs where
the permanent  flooring had been laid down,
and  a temporary track provided for the
t rams.  To  remove the old bridge super-
structure a gantry for an  overhead electric
crane was fixed inside the temporary bridge.
When  installed, this crane handled all the
old materials and  erected the central
portion of t he  permanent  cross girders and
the new floor. When this  floor was
completed the t ramways were transferred
to the i r  new position in the centre of the
new bridge, and the temporary bridge
was removed.

For t he  details of the construction of the
Wearmouth. Bridge we  are indebted to  a
paper by  Mr.  Adam Hun te r ,  M.Inst .C.E, ,
M.Am.Soc.C.E., M.I .Struct.E . ,  read before
the  Insti tut ion of S t ruc tura l  Engineers.

fiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiin

I PLASTICS |
n F0R

| SCOUTS & GUIDES |
The Complete Results of our recent
Plasticine Competition in booklet
Form, with a foreword by the Chief

== Scout.

g This booklet is of absorbing interest g
g to all Young People. I t  is  written | |

almost entirely by  Scouts and H
g Guides and shows what  can be  g
= done wi th  Plasticine, not only as a | |
== Plaything, bu t  as  a material of real =

USE
= Price 3d. ,  or  Post  Free 4d. ,  from j

| HARBUTT’S PLASTICINE |
| LTD., 99 ,  Bathampton, Bath |
SI!llll!IIIIIIIIIRIIIIIIllllllfllllHlllltI!llinillinilllllllllilllllKIIIIIIIIIIIIIIIII!lllllllllirrr

THE ISLANDS OF TONGA
(Friendly Islands!.

A new set of Pictorial Stamps from this British
Protectorate sent free of charge to bona-
fide applicants for selections of duplicates on
approval. 500 extra good Stamps, all dilT., 1 '6.

HENRY TURNER,
110, Barnett Road, Preston, Brighton, Sussex.

MAKE your own GRAMO-
PHONE a t a i the price. Buy
only Mechanical Set as
shown, namely : British
double spring motor, 12'
velvet turntable. “ S ” neck
tonearm, latest metal Sound-
box, shaped internal horn,
o r  cast throat, and needle
cups for £1/18/6, post free in
U.K. Machines sold by other

" ’ horn
17/-
post

paid.

firms a t  £10-.620, do not con-- No. 815.
tain better fittings than these. Tubular
We also sell cabinets for this 2-wiag
set. Portable Gramophones
from 19,6. Postage 1/6.
Mechanical Sets 18 -. Motors,
8 '6. Accessories, Accordeons,
Violins. Lists Free. 64 pp.
1930 Catalogue, How to make
Gramophones, 3d. Established
25 years. Thousands of Testi-
monials. Regent Fitlings Co.,
78D,120,OldSt„ London, E.C.l

STAMPS YOU WANT.
Great Britain, 10/-  Q.V., 3 /3 ;  2 /6  K.G., 5d. ; 10
K.G., 2/-  ; Kedah, 1 Dollar script, 1/1  ; Tonga, Id.,
2d. t 4d. ; Federated M.S., 1, 2, 5 Dollars, 5 / -  ; China, 2
Dollars, 3d. ; Danzig, 1 Gulden (Oliva), 3d.

All Used ami Fine.
150 British Colonials, all different . . .  ... 2 6
200 „ ,. ............... 4 6

1000 Foreign and Colonial ,, ... . . .  5/-
2000 „ „ „ ............... 10/6

l-Frite for Our Monthly List of Special Offers.
WATSON & BUTTERS LTD.,

92, Charing Cross Road, LONDON, W.C.2.

A BAT TO BE PROUD OF
THE

W.  M. WOODFULL
(THE FAMOUS AUSTRALIAN)

Autograph Cricket Bat
POST 15/ -  FREE

Inc luding  Rubber  Grip .  I n  sizes 5 & 6 .

HARROW SIZE,  16/-.
Patent Box Spring Handle .

QPPPlA i  I Baloum. In British Occupation,u lLv IML  « 1919-1920. Set of 10 catalogued
4/4 will be sent to al! applicants for our world -famed
approval sheets who send 1 pl. postage and 1,. 3 for the
Stamps (usual price 3/-) .  Early application is desir-
able as the supply is strictly limited. Ask for par-
ticulars of our grand Jubilee Year Competition. £25
in Cash Prizes. First Prize a £1() Note.

Department 42, ERR1NGTON & MARTIN,
South Hackney, London, E.9. Established 1880. RBVQ MAKE YOUR OWNDUI0  LEAD SOLDIERS

Cowboys, Indians, Animals, Zulus,
Model Fannyart! Sets, Rodeo, etc.
Our CASTING MouLi>3 make
thousands from any scrap lead
WITHOUT PREVIOUS EXPERIENCE.
Send stamp to-day for Illustrated
Catalogue. Complete mould readv
for work 2 6. - “  TOYMOULDS,”
67, Stafford Street, Birmingham.

"Mention Meccano."

A large size autographed photo of
W.  M.  Woodfull sent with each ba t .

POST Now to

DEEKER’S SPORTS HOUSE,
High Road, Woodford Green, Essex.

FREE — 8 ALGERIA
This beautiful set consisting of the unused
values 1c. to 25c. will be sent FREE to
collectors requesting approvals and sending

l |d .  postage.
Similar sets from other French Colonies

offered to purchasers.
E. T. COX, Whitefield Road, Parkstone, Dorset.

Camping
Send for Foyle’s Guide to the best books on
Camping and Caravanning 561c (free). The list

also includes books for the Camp library.

Nature Study
Also send for Foyle's Guide to the best books
on Nature Study 561 N (free). This list is
intended to be of service to the Nature Lover

and the Amateur Naturalist.
.4 iso Guides Io the Rest /looks on Angling, Photo-
graphy and Handicrafts, any of which will he

sent free,

FOYLES for BOOKS
Charing Cress Road, London, W.C.2

GERRARD 9310 (.5 lines}.

Have You Seen Them ?
MY RECORD APPROVALS.

Huge discount of 8d. in 1 allowed, or 9d. in 1
for a nett purchase of 2 6 or more. My approvals
being absolutely the cheapest and best, no free

gifts are given.
RECORD STAMP COMPANY,

23, Canning Road, East Croydon.

L. B. W.I
Don’ t  put your leg before the wicket—
hold a good Bat there instead !

BUY A GENUINE

“WILFRED RHODES”

Autograph Cricket Bat
PRICE 4 C / Post

only | / ■■ Free.

Each one specially selected.
Rubber Grip 1/- extra.

Please state if size 4, 5 ,  6 is required.
Get vours now from

JEPSON’S SPORTS DEPOT
Eroad Gate, Coventry

CINEM  ATOGRAPHS B£ h c

CINEMATOGRAPH FILMS
from 5 ■' - per 1,000 ft.

Write for our Catalogue, post free, or  send 1/-
for sample length of Film and Catalogue.
Filmeries Co.,57, Lancaster Rd.,Lcytonstone, E. l l

“HOLIDAYS by IMS”
PLAN NOW—6d. GUIDE NOW READY

Send to-day to Room 12,  LMSR,  2,  Euston Sq., London
Conta ins  a comprehensive  list of hote ls ,  boarding-houses and  apar tments
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Stamp
Gossip

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□[
The Air Mails of Iceland

The issue of a definitive air stamp for Ice-
land focusses attention on an air mail service
that is almost unique among the smaller
countries of the Northern Hemisphere, for
Iceland's service has no connection, direct
or indirect, with any other country.

Air Mail Notes
The flood of new air mail issues shows

little sign of abating and at the present
time the air stamp field is almost more
prolific in its productivity than the general
branches of our hobby. The most in-
teresting issue of recent days is from
Papua, where the 3d. blue green and black
stamp of the 1916 series has been over-
printed " Air Mail " for use on mail matter
carried on the new Port Moresby-Samurai
service.

The rapid development of aviation in
South and Central America is clearly to
be traced by the activity of air stamp issues
among the countries constituting those
territories. Many of them already have
“ definitive " issues, and the remainder are
at present using or issuing provisionals.

Salvador has recently completed the
issue of a provisional overprinted air
stamp issue and arrangements will shortly
be put in hand with a view to substituting
a permanent issue.

A permanent air stamp series is to make
its appearance in Honduras shortly, to
displace the provisionals that have been in
use so long. Four denominations are to
come, five and 20 centavos, one and five
pesos.

Paraguay is now changing over from the
provisional issues, the first stamps of the
permanent set, 95c. and Ip.90, appearing

Beyrouth Silk Congress
Industry of many kinds has been

featured in stamp designs, but nothing
quite so novel as the Grand Lebanon Silk
Congress commemorative has been issued
previously. As our illustration shows, the
design includes a portion of a branch and
leaves of a mulberry tree, with a silkworm
feeding, a cocoon and a moth.

Strangely enough stamp collecting owes
this design to chance. Originally it was
the intention of the Lebanese authorities
merely to overprint the existing issue.
Wiser counsel prevailed and a local firm
was entrusted with the production of a
new design, with the happy result indicated.

There are six stamps in the series,
ranging from 4 to 25 piastres, and the same
design is used for each. The perforation
is 1 1 .

Bahamas Tercentenary
At first sight the casual observer, over-

looking the name tablet, would be inclined
to attribute the recent, but very belated,
Bahamas issue to the Cyprus Jubilee issue
of 1928, for the presentation and the pro-
duction of the two issues is strikingly
similar. Possibly this is due to the fact
that Messrs. Bradbury, Wilkinson &
Company were responsible for both pro-
ductions.

The issue is in commemoration of the
third centenary of the occupation of the
Island by British forces in 1629. I t  was

If one
ers only
p opu  l a -
s cop  e for
vices in Ice-
tremely limit-
Iceland is con-
greater t han
population is less

consid-
size and

tion, the
aerial ser-

land is ex-
ed. In area

s ide rab ly
Ireland, but its

than 100 ,000 .
Nevertheless, the service has been a
distinct success right from its incep-
tion. The fact that all the import-
ant  centres of population are situated on the
coast line probably accounts for the use of a
seaplane in maintaining the air service.

The service was inaugurated in June,
1928, with a Junkers F.13 machine, the
inaugural flight being made between
Reykjavik and Akureyri. Before the end of
September, when the service closed down
for the year, rather more than 16,000 miles
had been flown, although in June a fort-
night's suspension, due to engine trouble,
had been found necessary.

For this service a special air mail stamp
was provided by overprinting the current
10 aur stamps with a device representing
the Junkers machine that carried the mail.
A special label bearing the inscription
“ Par Avion Loftbios ’"was also provided,
its outstanding feature being its excep-
tionally small size.

The service was re-opened on 3rd July,
1929, and remained in steady operation until
20th September, the mileage for the season
being 34,800. During the season a further
air mail provisional appeared ; on this
occasion the 1928 overprinting device was
applied to  the 50 aur  value of the 1907 issue.

The inhabitants of the island have found
the air mail service a real boon and have
given it their whole-hearted support, a fact
that has led to the introduction of a special
10 aur air mail stamp, illustrated here, in
readiness for the 1930 season. Coloured
blue, this stamp is triangular in format.
I ts  design shows an Icelandic falcon dis-
dainfully watching the passage of a
mail 'plane.—"Stanley Gibbons Monthly."

not until 100 years later that the Bahamas
were adopted as a Crown Colony, and in
effect, if not intention, the stamp is the
centennial commemorative for the two
events.

A Thousand Years of Parliament
Iceland is well in the stamp collecting

picture this month. In addition to the air
stamp referred to elsewhere, there has
appeared a long set commemorating the
millenary of the Althing, the Icelandic
equivalent to our Houses of Parliament.

There are 15 values in the set, which
also has appeared overprinted for official
use. The designs principally feature
legendary incidents in Scandinavian his-
tory, but a number of the stamps show
scenic views, and the lowest value, 3 aur,
shows a picture of the modern parliament
buildings. Our illustration shows an old
Viking ship, presumably in " a  deep
depression centred over Iceland."

a month or two ago. They are large square
stamps, the lower value bearing the national
arms, surmounted by an aeroplane, within
a circle inscribed " Correo Aero.*’ The
higher value shows a monoplane flying over
the Cathedral of Asuncion. For an unex-
plained reason both values appear in two
varieties of colour, the 95c. taking deep
blue on blue, and scarlet on pink, and the
Ip.90, violet on blue and rose on pink.
Twelve other values are to follow.

We are indebted to Mr. K. E. Haines,
Punxsutawney, Pa., for the specimen from
which the new U.S.A. 5c. issue is illustrated
on this page. I n  format it is exactly as the
1926/27 issues, but, for the first time for a
U.S. air stamp, the design is symbolical.

Nicaragua issued a short set in December
last, 25c., 50c,, and 1 cor. All the stamps
use the design that is illustrated on this
page, showing biplanes passing over the
summit of Mount Momotombo. Hayti also
has added two values to its series, the first
of which appeared in November, 1929, the
most recent being the 1 gourde, illustrated.

An Appreciation
We take this opportunity of making

acknowledgment to Stanley Gibbons Ltd.,
for their courtesy in loaning the stamps
from which the illustrations used with our
Stamp article and the Stamp Gossip have
been prepared.
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GAUGE 0HORNBY SERIES

Hornby Rolling Stock includes almost every type
in use on the big railways, and a selection of the
splendid range available is illustrated on this page.
'Ibe various items are modelled on realistic lines and
are beautifully enamelled, mostly in the correct
colours of the L.N.E., L.M.S., G.W. or Southern
Railways.

Ask your dealer to show you the full range of
Hornby Rolling Stock.

PETROL TANK WACON
•• PRATTS ”

Finished in green.
Price 2/6

MOTOR SPIRIT TANK
WAGON •• B.P.”

Finished in yellow.
Price 2/6

PETROL TANK WAGON
“ REDLINE ”

Finished in blue and red.
Price 2/6

PETROL TANK
WAGON “SHELL ”

Finished in red.
Price 2/6

•BREAKDOWN VAN AND,  CRANE
Beautifully coloured in brown and blue, with
opening doors. Suitable for 2-ft. radius rails
only. Price 6/3

GUARD’S VAN
Realistic design, fitted each
side with opening doors.
Obtainable m L.N.E.R.,
L.M.S., G.W. or S.R. colours.

Price 3/-

♦HORNBY No. 1
PASSENGER COACH

Realistic in design and
fitted each side with open-
ing doors. Price 2/6

WAGON (French Type)
Lettered *' Nord."

Highly finished in
colours. Price 3/3

RIVIERA •• BLUE ’’ TRAIN COACH
" Dining " or “ Sleeping."

This is a beautiful model, substantially built and
well finished. Suitable for 2-ft. radius rails only.

Price 14/-

MILK TANK WAGON
“UNITED DAIRIES’*
A very realistic model,
finished in blue and
white. Price 6/-

BRAKE.VAN (French Type)
Lettered “ Nord.’* Beau-
tifully finished in colours.
Opening doors. Price 4/-

CAS CYLINDER WAGON
Finished in red, lettered
gold. Price 2/6

BITUMEN TANK
WAGON " COLAS ”

Finished in blue.
Price 5/3

ROTARY TIPPING WAGON
Finished in orange. Lettered
"Meccano." Price 3/-

tHORNBY No. 2 SPECIAL PULLMAN COACH
COMPOSITE

As supplied with No. 2 Special and No. 3 Pullman
Train Sets. One part is designed for passenger
accommodation and the other for conveyance of
luggage. Suitable for 2-ft. radius rails only.

Price 16/-

W1NE WAGON, SINGLE
BARREL

An interesting model of the
single-barrel type of wine
wagon used m France.
Finished in red and green.

Price 4/-

COVERED WAGON
(French Type)

This wagon is fitted
with frame and sheet.
French type, lettered
" Nord." Price 3/-

SNOW PLOUGH
With revolving plough
driven from front axle.

Price 5/6

SIDE TIPPING WAGON
Excellent design and
finish. Lettered " Robert
Hudson Ltd." Price 2/6

CEMENT WAGON
Finished in red.

Price 3/-

• REFRIGERATOR VAN
Beautifully enamelled.
Fitted with opening doors.

Price 3/9

TIMBER WAGON No. 1
Beautifully enamelled in
green and red. Price 1/9

tHORNBY No. 2 SPECIAL PULLMAN COACH
As supplied with No. 2 Special and No. 3 Pullman Train
Sets. This splendid coach is perfect in detail and finish.
Suitable for 2-ft. radius rails only. Price 15/-

•LUGGAGE VAN.  No. 1
With opening doors.

Price 3/6

CRANE TRUCK
Finished in brown and
blue. Price,.3/6

•HOPPER WAGON
Mechanically unloaded.

Finished in green. Price 3/6
LUMBER WAGON No. 1
Fitted with bolsters and
stanchions for log trans-
port. Price 2/-

TROLLEY WAGON
Finished in brown and blue. Suitable for 2-ft.
radius rails only. Price 4/6

•GUNPOWDER VAN
Finished in red. With
opening doors. Price 3/6

BRAKE VAN
Finished in Grey.

Opening doors. Obtain-
able with L.M.S. or G.W.
lettering. Price 3/6

BRAKE VAN
Finished in brown. With
opening doors. Obtain-
able in N.E. or S.R.
lettering. Price 3/6

WINE WAGON, DOUBLE
BARREL

An attractive model,
artistically enamelled in
red and green. Price 5/-

TIMBER WAGON No. 2
Beautifully enamelled in green and red. Suit-
able for 2-ft. radius rails only. Price 3/6

MILK TRAFFIC VAN
Fitted with sliding doors.
Complete with milk cans.

Price 3/6

SECCOTINE VAN
Beautifully finished in blue.

With opening doors.
Price 3/6

LUMBER WAGON No. 2
Fitted with bolsters and stanchions’’ for log
transport. Suitable for 2-ft. radius rails only.

Price 4/-
• In  L.N.E.R'., G.W., or S.R. lettering.

Previously known as No. 2/3 Pullman Coaches.

CRAWFORD’S BISCUIT
VAN

Finished in red.
Opening doors. Price 3/6

JACOB’S BISCUIT VAN
Finished in crimson lake.
With opening doors.

Price 3/6

CARR’S BISCUIT VAN
Finished in blue. With
opening doors. Price 3/6

Manufactured by MECCANO LIMITED, BINNS ROAD, OLD SWAN, LIVERPOOL
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HORNBY SERIES HORNBY SERIES

There is a splendid range of Railway Accessories in the
Hornby Series, built in perfect proportion and  beautifully
finished. With these realistic Accessories the most elaborate
model railway system may be constructed and operated
in exactly the same manner as a real railway.

A selection of Hornby Accessories is illustrated below.
Your dealer will be pleased to show you the full range. LEVEL CROSSING No. 1

This model is realistic in
appearance and beautifully
enamelled in colours. I t  is
suitable for a single track only
and has gauge 0 rails in position.

Price 3/6

LOADING GAUGE
Price 2/3

SIGNAL No. 2
Price, 2/6 each.
*' Home ” or

“ Distant.”
RAILWAY ACCESSORIES No. 1
Miniature I uggage and Truck.

Price per set 1/6PLATFORM CRANE
This is a useful accessory.
Crane revolves on  its base and
is fitted with a crank and ratchet
mechanism for controlling the
load. Price 4/9

The

BUFFER STOPS
(HYDRAULIC)

Price 5/6

RAILWAY ACCESSORIES Nc. 3
Platform Machines, etc.

Price, per set 1/6

TELEGRAPH
POLES

Price, per >
pail 4 /

SIGNAL No. 1
Price 3/3 per
pair. One
” Home ” and
one “ Distant.”

RAILWAY ACCESSORIES No. 2
Milk Cans and Truck.

Price, per set 1 /6
DOUBLE
SIGNAL No. 1

J Price 4/3 per pair.
DOUBLE ARM
SIGNAL No. 2
(As illustrated.)
Price 3/- each.

ARM RAILWAY . . . .  „ r _
all the pieces tha t  are contained in Railway Accessories
Nos. 1, 2 and 3 Price 3/9

ACCESSORIES No. 4. This set comprises FOOTBRIDGE No. 1
(Without signals) . . .  Price 4/-

FOOTBR1DGE No. 2
(As illustrated), complete with

Price 7/6
pair 3/9

TURNTABLE No. 1
Price 2/9

LAMP STAN-
DARD No. 2

(DOUBLE)
Electric flash-
lamp bulbs may
be fitted into

the globes.
Price 4/6

detachable signals.
Signals only, per

OIL CAN No. 1
This miniature Oil Can will

give every satisfaction.
Price 6d.

TARPAULIN SHEETS
Strongly made. Lettered
L.M.S., N.E., G.W. or  S.R.
The above illustration shows
one of the Tarpaulin Sheets
fitted to a Hornby Wagon.

Price 3d.

XU— GOODS PLATFORM
Length 16J ins. Height 6} ins. Width 6 ins. The crane aL the
end of the platform revolves on its base. 11 is enamelled in colours
and is fitted with a crank and ratchet mechanism for controlling
the load Price 12/6

SIGNAL CABIN No. 1
Dimensions : Height
G ins. Width 41 ins.
Length 6 ins. Finished
in colours . . .  Price 2/9

JUNCTION
SIGNAL

"Home” or11Dis-
tant.” Signal
arms operated
by levers a t  base.
Very realistic
model, standing
14 ins. in height.

Price 6/-

f LAMP
STANDARD

No. 1 (SINGLE)
An electric flash-
lamp bulb may
befitted into the
globe. Price 3/6

VIADUCT. Price 7/-. Centre Section only. Price 4/9
ELECTRICAL VIADUCT. Price 8/-

Centre Section (or Electrical Viaduct. Price 5/3 AB

RAILWAY ACCESSORIES No. 8
Notice Boards.

Price, per set 2/3 RAILWAY ACCESSORIES No. 9
Station Name Boards,

Price, per set 2/6

WATER TANK
Brightly coloured.
Fitted with flexible
tube and valve lever.

Price 8/6

RAILWAY ACCESSORIES No. 5
Gradient Posts and Mile Posts. Price 2/-RAILWAY ACCES-

SORIES No. 7
Watchman’s Hut ,
Brazier, Shovel and
Poker . . .  Price l /6

SIGNAL
GANTRY
very realistic model,This isja , --,

the signal arms of which are
operated by levers a t  the base of
the standards. Attractively
finished in colours. Price 10/-

ENGINE SHED No. 1
This Shed is beautifully finished in
realistic colours. I t  will accommodate
Locomotives and Tenders of the M series,
No. 0 and No. 1 types . . .  Price 15/-

RAILWAY STATION No. 2. Excellent model, beautifully designed and finished.
Constructed in three sections, which are detachable. Dimensions : Length 2 ft.
9 ins., breadth 6ins.  t height 7 ins. . . . . . . Price 12/6
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Every man, woman, boy or girl
must and should have a tube of —

SECCOTINE
The World’s Great Adhesive. Registered Trade Mark.
Children know its value. Some time ago we heard of
a boy, who, having his attention called to the beauty and long-standing of King’s College Chapel at

Cambridge, hazarded the opinion that it had been put together with Seccotinc. We have heard,
recently, too, of

a small girl, who thought the old nursery rhyme of “ Sing a Song of Sixpence ” might be improved
by bringing Seccotine into it. I t  will be remembered that

The maid was in the garden, putting out the clothes,
When by came a blackbird and snapp'd off her nose.

The child, disliking this unhappy ending, supplied the lines which follow :
The King sent through the country
To find his wisest men,
They bought a tube of Seccotine,
And stuck it on again.

The Grown-ups have discovered endless novel uses for Seccotine. Of course, the great use of Seccotine
is the making or mending of articles of wood, but the world is continually discovering and becoming
enthusiastic over services which it is found Seccotine will unexpectedly render.

Seccotine is on sale all the world over, from China to Peru, in shops that are numberless.

PRICE 4|d., 6d. and 9d. PER TUBE
Bulk packages are supplied for manufacturing purposes.

Interesting booklet, free on application to :

McCAW, STEVENSON & ORR LIMITED
The Linenhall Works BELFAST
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Camping Holidays
on the

Neiv & Enlarged
Edition for 1930

Contains addresses of a large number of selected sites specially chosen for
Camping, together with all necessary preliminary particulars relating to site,
landowner or  tenant, amount of land available, drinking water on site, etc.

FREE from G.W.R. London and Provincial Offices, or from the
Superintendent of the Line, Paddington Station, London, W.2.

JAMES MILNE, General Manager.
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ABBEY TOC- TOC N INE
THFUOATfbrt/ieBATH

L COSTS LESS THAN EVER

HOT A IR  DRIVE
from* Meta.” Spirit, Candle-end.
or even Night-Light. No Clock-
work. No batterv. No boiler.

Noli. mu to explode! 9 ins. long. braught 2 ins.
Rudder. J he 1UC-T0C at 3/11 has been one of
the t iggest selling toys of all time, and now, at
2/11, its amazing popularity will be doubled and re-J - Ll . « _ . it 's a •> cinch If your

LOUD TOC -TOC
HEARD FOR GREAT
« DISTANCE

doubled. Boys '
7‘ey Dealer is
sold out, send hts
name and ad-
dress, with 1/.().
for 2/11 to us,
alien we will see
that you

CLASS T 'CLOCKWORK BOAT
! (WOODEN) 7/6 10'6 fr
SINGLES ,CHAMPION MODEL 4'll

ABB EY SPORTS
S- <A CO. LTD. ,

Ol  (D*PT. M.C.)
\ 125, Borough High Street, /Sprf* SkrZ
\ London, S.E.l.

S uOvA s l  RE
SHOT—5/-, includes

* m <*v ab le  I a rgetXfO*' and Catch Nel

SEND
NOW

BRITISH-MADE
MODEL BOATS

Runs 15 minutes
wi thou t

THE BIG
NOISE IN
SPORTY

TOYS
tire immediately supplied.
it ‘verses readers send -*/6).
May is the last month of Tost

Free offer, so send now.

Scale Model of new motor vessel “ WINCHESTER CASTLE.”
SCALE MODEL DESTROYER. “No .  D.36,” fitted
with efficient modem steam plant. Price £10  10s. Od.
NEW MODEL LINER. Steam driven, finished in
either White Star, Cunard, Union Castle, or R.M.S.P.

style and colours. Price £13 13s. Od.
MODEL MOTOR BOAT “ MERCURY,” with clock-
work mechanism. Price £1  10s. Od. Electric
pattern, motor working off pocket dry battery.

Price £1  15s. Od.
MODEL STEAM MOTOR BOAT “ DIXIE.”

Price 15s. 6d.
Other Sailing Yachts and Power Boats, Ships’ Fittings and

everything for the model ship-builder arc described in our new
Ships’ catalogue section S/17, post free 8d.

Catalogue No. 17. MODEL RAILWAYS and ACCES-
SORIES, Castings, Fittings and Parts for Model Makers. Over 300
pp., post free 1/-.

Bassett-Low ke Ltd., Northampton
LONDON : MANCHESTER :

112, High Holbom, W.C.l 28, Corporation Stree
EDINBURGH : 5 ,  Frederick Street

Never mind the
weather. Use the
film that’s made to
evade the weather

and aid the
amateur.

SELO’
the fast

DIFFERENCE
Never let your hair show the
traces of a trying day in town.
At night it will still retain its
early- morning gloss and neat-
ness if you use Anzora. Origi-
nally the finest hair fixative,
it remains unequalled—and
it’s British. Refuse substitutes.
Jnzora Crcuw, for greasy scalps, will not
soil hat linings, or pillows. Anzora Viola
is for dry scalps, and contains a little oil
of Violets. Sold, in 16  and 2/6 {double
quantity} bottles by Chemists, Hairdressers
and Stores.

NOT A
HAIR’S

BREADTH

ROLL FILM
Br i t i sh  Made .

A joint product of and dis-
tributed by Imperial, Ilford,
Illingworth, Rajar, Gem and

Wellington.
ANZORA
MASTERS THE HAIR

..

Now on sale at all Chemists and
Photographic Dealers at the standard

reduced prices.
Manufactured by Anzora Perfumery Co. Ltd., London, N.W.6Don’t be in doubt—Use Selo.
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/Ominutes on  a
TERRYSTEELSTRkND

The balance of health can be kept if the
muscles have a daily cleansing and toning .up.

Keep fit—always
—train on a “TERRY”  5 in 1—give your
muscles the daily “ 10 "—make them hard,
tireless, quick and under perfect control.

The daily tone up keeps the muscles clean
and your body perfectly fit.

19  lbs. pull 22/6 ; 23 lbs. pull 25/- ;
36 lbs. 27/6

with three fine charts.
If you have difficulty in  buying locally,
u'rife us. List Free.

The Famous “SKISAIL” range of models
The Finest Flyers yet Produced.

The Best Obtainable. British Made
Provisionally Protected No. 23533. Patent No. 138210.

and 'Guaranteed.
OUR FAMOUS Nos.
4 & 5, as illustrated,
fitted with 8* Hand-
carved and Balanced
Propeller, is the
largest and best
value model on the
market. Wing Span
21 in. and 23J in.
Constructed of high-
est quality material
and workmanship.

Perfect flight
guaranteed.

Unrivalled in the
British Market

4/6 and 6/6
Postage 6d.

No. 4 Price 6/6
„ 5 „ 4/6

No. 748. Pocket Screw-
driver. A very useful,
convenient little tool that
comes in useful many
times, and may be carried
in waistcoat pocket for

use a t  any moment.
Bronzed, 4d. each.
Plated, 6d. „
hi leatherette case.

No. 305. The “ Avecta ” workshop
or garage Tool Rack. High-grade
steel clips. Keeps tools in good

condition and bench clear.
4 6 8 10 12 clips

2/3 3/6 4/6 5/6 6/6 each.The 1930 •• SKI SAIL ” Tractor' Monoplane
CONSTRUCTIONAL SET

includes everything for building a large “guaranteed to fly" Tractor
Monoplane with a wing span of 33 ins. Full working drawings and
instructions are included. This already popular model adds the attraction

of making a model aeroplane to the lascination of flying one.
The Ideal CONSTRUCTIONAL SET for the Model Enthusiast.

Price 12 /6 .  Postage 6d.
Ask your local dealer to get you one, or post your P.O. direct to : -

PATENT MODEL MANUFACTURERS,
159, Lymington Avenue, Wood Green, London, N.22.

'Phone: Tottenham 3278.

Smile a t  miles on a “ TERRY ” Saddle
— it will smooth out the miles, make
them easier and increase the happy
radius of riding. Motor-cycle models,
42/-, 36/6, 30/-. Cycle models for

Lady or Gent., 18/6. List Free.

TERRY & SONS LTD., REDDITCH, ENG
------------------ Established 1855 ------------------------------------------

HERBERT

HAMLEY SPECIALITIES

200 pages
and 58

illustrations

Price 2/6
2/9 post free

THE “MI-MI”  CLOCKWORK LAUNCH
A smart little craft designed on correct lines. Hull built up
from mahogany, light and very strong ; efficient clockwork
motor with two-bladed propeller ;
tiller, ventilator, wind
screen, canopy and flag.
Hull enamelled white and
blue with gold line. 12'
6 /11;  16', 10 /6 ;  18', 14 '9,

MODEL RACING
YACHTS

These world-famous models
are built by experienced
men to the design of actual
racing yachts. Hulls of best
quality pine, lead keels,
decks of spruce, masts and
spars of “Archangel White ’’
timber, best quality sails.
Bermuda Rig (as shown) in I
all sixes ; Cutter Rig from
21* upwards. Prices, 12*
10/9 ; 15", 17/9 ; 18*, 22/6
21', 31/6 ; 24', 42/- ; 27"
59 6 ; 30*, 75/- ; 36",

j£6 17 6.

efficient clockwork
adjustable rudder with

tXis
Price outside U.K.

3 /6  (post free)
This book tells the story
of some of the most
f amous  expresses of
Grea t  Br i t a in .  The
author, Mr. Cecil J .
Alien, is one of the best-
known writers on rail-
way matters, and his
lectures and B.B.C.
talks are always popular.
H i s  p r e sen t  contri-
bution will be of great
interest to all who are
interested in railways.
The Book is beautifully
printed on art paper,
cloth bound, and is fully
illustrated throughout.
I t  may be obtained from
any Meccano dealer or
any newsagent, price
2/6, or direct from
Meccano  L td . ,  Old
Swan, Liverpool, price

2/9 (post free).

HAMLEY BROS LTD.

Mail  Order Dept. (M),
200/2, REGENT STREET, LONDON, W.l

56/7, High Holborn, W.C.l. 23, George Street, Croydon.
812/4, Oxford Street, W.l .  62/4, Seaside Road, Eastbourne.

MECCANO LTD. (Dept. AC.), Old Swan, LIVERPOOL
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Boys! Build This Signal Box
FOR YOURSELF WITH

LOTT’S BRICKS

LODOMO
The New Stone Building Bricks

Each Box is complete with Bricks,
Roofs, and Plans in Colours for the

number of models stated.

Box 118  models  3A6 Box 2 50  models  l f6
Box 3 72  models  12Z6

POST THIS TO-DAY
To LOTT'S BRICKS LTD.,

[VAT FORD, HERTS.

Please send me FREE Copy of
your Booklet as advertised in the

*' Meccano Magazine.”

NAME....................................................

ADDRESS................................................

Enclose in unsealed envelope, ½d .  stamp.

Send to-day for your FREE copy of the latest book of Lott's
Bricks, beautifully illustrated in full colours. I t  tells all about
the many wonderful buildings you can make with these stone
bricks.
The Signal Box shown above is built with No. 3 Lodomo and is
one of the 72 models from this box. This number includes Goods
Sheds, Railway Stations, Farm Buildings, Market Hall, Country
House, Wayside Inn, Petrol Filling Station, etc., etc., all in
bright realistic colours.

JAEGER
-Z ET-re Wbo7

JERSEYS & SUITS
MADE SPECIALLY FOR MECCANO BOYS

The popularity of these useful Jaeger Jerseys and Jersey Suits increases
each year. They are made in a variety of suitable plain colourings and
marl mixtures. The new design for 1930 is a prominent dice pattern, formed

with a contrast shade on the collar, cuffs and base of Jersey.
It makes a splendid outfit for the real boy.

Jersey No. BJ169. Chest 22 in., 7/-, rising 9d. every 2 in. to size 30 in.
Jersey Suit No. 896. Chest 20 in., 13/-, rising 1/- every 2 in. to size 26 in.
% Hose. Turnover Tops to match, 2/9 for size 3, to 3/9 for size 10.

Colours — Navy, Steel Grey, Fawn, French Grey, Saxe, Brown Mixture,
Fawn Mixture, Saxe Mixture,

with neat dice effect on Collars, Cuffs, and at base of Jersey.

Obtainable only from Jaeger Branches and Agents.
{Write for the address of your Local Agent).

HEAD RETAIL BRANCH : 352/54, OXFORD ST., LONDON, W.l .
WHOLESALE & SHIPPING : 95, MILTON ST., LONDON, E.C.2.

The 1930 Jaeger Meccano Jersey.
AUSTRALIA—Melbourne, 234/236, Flinders Lane, Sydney, 38/44, York Street.

CANADA—Montreal, 1187 Bleury Street.
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JOHN N. PIPER,
118, Union Street,

Tel. 2797 ABERDEEN.

HARRY BROWN,
1,  Moss Lane,

ALTRINCHAM.

BENNETT WATTS,
10, Silver Street,

Tri. 229 AYLESBURY.

J .  DUNCAN,
The Ballina Herald,

Knox Street, BALLINA.

Belfast Co-operative Society Ltd.,
20, York Street,

Tel. 6621 BELFAST.

J .  BELL,
10, Lower Garfield St.,

Royal Avenue, BELFAST.

RIDDELS LTD.,
Donegall Place & Fountain St.,

Tel. 4171 BELFAST.

SPORTS DEPOT,
57, Victoria Street,

Tel. 4554 (Nr. Albert Memorial) BELFAST.

MERCER’S DOLLS’ HOSPITAL,
68, Darwen Street,

BLACKBURN.

BATESON’S SPORTS DEPOT,
Abingdon Street,

Tel. 461 BLACKPOOL.

SELLENS BAZAAR,
54, Waterloo Road,

BLACKPOOL, S.S.

BURGESS’ BAZAAR,
Opposite The Pier,

BOGNOR REGIS.

RUSHWORTHS LIMITED,
Kirkgate,

BRADFORD.

CHARLES E. READ,
64, High Street,
BRIERLEY HILL, Staffs.

JOHN TAYLOR,
28, Preston Street,

Tel. : Brighton 1357 BRIGHTON.

S. H. ARTHUR,
15  & 16, Narrow Wine Street,

Tel. 511 BRISTOL.

C. E. CONEYBEARE,
470-2, Stapleton Road,

Eastville, BRISTOL.

M. W.  DUNSCOMBE LTD.,
5 & 7, St. Augustine’s Parade,

BRISTOL.

GYLES BROS. LTD.,
Tel. 2888 24, Bridge Street, BRISTOL.
188, Whiteladies Road, Clifton, BRISTOL.

Tel. 143

SALANSON LTD.,
20, High Street, BRISTOL.
119, Queen Street, CARDIFF.

HAROLD HUNT,
38, Spring Gardens,

Tel. 202 BUXTON.

PANTOYS LTD.,
The Promenade,

Tel. 3561 CHELTENHAM SPA.

S. DAVIS,
50, Broad Street, CHESHAM.

3, Station Parade, Croxiey Green.

EYRE & SONS LTD.,
Ironmongery Dept., Arcade,

Td. 2181 CHESTERFIELD.

R. H. JEPSON,
1, Cross Cheaping,

Tel. 4968 COVENTRY.

“ LE BON ” STORES,
97, Liverpool Road,

Tel. : Crosby 1533 CROSBY.

E. A. ANELAY,
Parkgate,

Tel. 2925 DARLINGTON.

HENRY WHALLEY,
195, Duckworth Street,
7, Bolton Road, DARWEN.

RANBY’S LTD.,
Victoria St. & Green Lane,

Tel. 298 DERBY.

SHEARD, BINNINGTON & CO.,
44, High Street,

Tel. 85 DONCASTER.

SWADDLING,
60, South Street,

Tel. 295 ______________________DORKING.

JAMES L. DIXON,
14, Suffolk Street,

Te, ‘2i8D26blin (off Grafton St.), DUBLIN.

DIXON’S,
41, High Street,

Td. 58io DUNDEE.

MARTINS’,
232, Hilltown,

DUNDEE.

SMITH BROTHERS,
“ The Globe,” 3-15, Murraygate,

DUNDEE.

ALDERTON’S,
8, Bank Parade,

Tel. 0303 EDGWARE.

BASSETT-LOWKE LTD.,
5, Frederick Street,

EDINBURGH.

WRIGHT’S DOLL’S HOSPITAL,
14, High Street,

ERDINGTON.
Devon & Somerset Stores Ltd.,

Toy & Sports Dealers,
Tel. 2638 FYFTFR
Telegrams : Stores, Exeter i Caiv.

BOW’S EMPORIUM Ltd.,
High Street,

Tel . :  Bell 885 GLASGOW, C.l.

LUMLEY’S,
Lumley House, Sauchiehall Street,
Tel. : Douglas 2701 GLASGOW.

R. WYLIE HILL & CO. LTD.,
20, Buchanan St. & Argyll Arcade,

GLASGOW, C.l.

G. WATSON,
Guildford Doll’s Hospital,

Swan Lane, GUILDFORD.

WELTON’S TOY STORES,
5, Pond Street,

HAMPSTEAD, N.W.3.

H. POULTON, Toyland,
75 & 77, High Street,

HOUNSLOW, Middlesex.
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YE OLDE TOY SHOPPE,
Chariot Street,

Tel. : Central 1031 HULL.

F. R.  POTTER & SON,
43, Market Place,

LOUGHBOROUGH.

JOE ANDERSON,
9-15, St .  John Street,

Tel. 109 PERTH.

PEARSON & DENHAM (PHOTO)
LTD., 6 ,  Bond Street,

LEEDS.

H.  G. PARTRIDGE & CO.,
10,  Chapel Street,

Tel. 234 LUTON.

LAWSONS LTD.,
13 ,  Frankfort Street,

Tel. 398 PLYMOUTH.

Leicester Co-operative Society Ltd.,
High Street,

LEICESTER.

A.  E .  WILKINSON & SON,
57, High Street,

Tei. 831 MAIDSTONE.

D.  J .  WARREN,
6,  Hyde Park Place, Mutley,

Tel. 1482 PLYMOUTH.

ROBOTHAM’S LIMITED,
** Baby’s Kingdom,”

Tei. 4809 Belvoir St., LEICESTER. •

HENRY’S Toy & Game Stores,
22, King Street,

Tel. 3004 Central MANCHESTER.

THOMAS JARVIS LTD.,
REDRUTH. Branches  a t  Cambourne ,

Penzance ,  Truro, Newquay & Falmouth .

J .  T .  WEIGHTMAN,
198,  Charnwood Street,

Tel. 58804 LEICESTER.

A.  INMAN, MANCHESTER.
105, Lapwing Lane, Didsbury. Tel. 1518.
179, Dickenson Rd., Rusholme. Tel. 2241.

F.  SHEPPARD,
58, Kew Road,

Tei. 1970 RICHMOND, SURREY.

FREDERICK BECK,
22, 24 & 26, Camden Passage,

Tel. : Clerkenwell 8403 LONDON, N.I .

JOHN NESBITT LTD.,
42, Market Street,

City 2284 MANCHESTER.

GERALD MORRIS,
24 & 26, High Street,

ROCHESTER.

A.  & B.  BLACKMAN & SONS,
l la-17, Fortess Road, Kentish Town,

Mount 4310 LONDON, N.W.5.

H .  WILES LTD.,
124, Market Street,

MANCHESTER.

JAMES GRAHAM,
9, Montague Street,

ROTHESAY.

Bon March£ Ltd.,
Brixton,

LONDON, S.W.9.

JACKSON’S CYCLE STORES,
158, Parliament Road,

MIDDLESBROUGH.

A.  V. WORDEN,
“ Toyland,” Park Road,

ST. ANNES ON SEA.

JAMES GROSE LTD.,
379-381, Euston Road,

Tel. : Museum 8910 LONDON, N.W. l .

R .  SCUPHAM & SONS LTD.,
35, Linthorpe Road,

MIDDLESBROUGH.

SHEFFIELD PHOTO CO. LTD.,
6 ,  Norfolk Row (Fargate),

Tel. 23891 SHEFFIELD.

Hercules Toy Manufacturing Co.,
120/122, Camberwell Road,

Tel, : Rodney 3581 LONDON, S.E.5.

W.  MARK & CO. LTD.,
27,  The Drapery,

Tel. 461 NORTHAMPTON.

WILSON, GUMPERT & CO. LTD.,
57, Fargate,

Tel. 20489 SHEFFIELD.

W.  HUMPHRYS & SON,
269/271/273 & 275, Rye Lane,
Estab, in  1840 PECKHAM, S.E.15.

BEECROFT & SONS,
16,  Pelham Street,

Tel. 41434 NOTTINGHAM.

Osborn & Co. (Southampton) Ltd.,
9, High Street,

Tel. 3587 SOUTHAMPTON.

LAFFEATY,
308, King’s Road, Chelsea,

Tel. : Kensington 2705 LONDON, S.W.3.

E .  O. ELLIS,
195 & 197, Berridge Road,

NOTTINGHAM.

WRIGHT & CO.,
365 & 367, High Street,

STRATFORD, E.15.

LEDWITH BROS.,
42 & 44, Walworth Road,

Nr- E kNDHCASTLE LONDON, S.E.17.

J .  R .  NORRIS,
Photographic Dealer,

9,  Pelham Street, NOTTINGHAM.

SAXON’S (SUNDERLAND) LTD.,
29, Holmside,

Td. 1S35 SUNDERLAND.

Mr. A.  LOGAN,
47, New Road,

Woolwich, LONDON, S.E.18.

PEARSON & PEARSON,
12,  Angel Row,

NOTTINGHAM.

DAN MORGAN, The Meccano  Centre,

218, Oxford St.,
Tel. 2346 SWANSEA.

PERCIVAL & CO.,
140,  High Street,

Wst™0120 WALTHAMSTOW, E.17.

REDMAYNE & TODD LTD.,
Carrington Street,

Tel. 41694 NOTTINGHAM.

GOLDSMITH’S,
18 ,  High Street,

Tri. 392 SWINDON.

AUGUSTUS SMITH,
8 ,  Sunderland Road,

Forest Hill, LONDON, S.E.23.

THE ATHLETIC STORES,
Opposite Town Hall,

Tel. 1238 OLDHAM,

E.  M. COLLINS,
12,  Lower Castle Street,

TRALEE.

OGDEN SMITHS LONDON DEPOTS,
Clapham Junction, Sutton, Bromley,
Croydon, Twickenham, Brixton and
Sydenham. Chief Office, Clapham Junction.

E.  DE LA MARE,
9/13,  George Street,

Tel. 3456 OXFORD.

W.  JACKSON,
56 & 58, High Road,

WOODFORD GREEN.
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If you want to obtain the fullest possible enjoyment from the
Meccano hobby you should operate your models with a Meccano Motor
or Steam Engine. You push over the control lever of the motor
or engine and immediately your Crane, Motor Car, Ship Coaler or
Windmill commences to work in exactly the same manner as its
ft big brother” in real life. Could anything be more exciting ?

The Meccano Motors and Steam Engine are strongly made and
the utmost care is taken in their manufacture to ensure that they will
give satisfaction. The side plates and bases are pierced with the
standard Meccano equidistant holes, which enables a motor or engine
to be built into any Meccano model in the exact position required.

Particulars and prices of the Steam Engine, Motors and Accessories
are given below.

Meccano Electric
Motor No. 6
(6-volt)

Meccano Electric Motor No.  6
(6-volt)

The 6-volt Motor is specially designer! to build
into Meccano models. It may to run from a
6-voIt accumulator or, by employing the Trans-
former described below, from the main. I t  is
fitted with reversing motion and provided with
stopping and starting controls. The gearing
is interchangeable. Price 15/6

IMPORTANT.—This Motor will not run
satisfactorily from dry cells.

Meccano Clockwork Motor
This splendid Motor, which is specially de-

signed for operating Meccano models, is a
compact self-contained power unit.

An efficient governor controls the spring that
is fitted on the motor and ensures a long steady
run a t  each winding. Brake and reverse levers
enable the motor to be stopped, started and
reversed as required. Supplied complete with
winding key and full instructions. Price 7/6

Meccano Clockwork
Motor

Transformer
Accumulator (6-volt, 20-amps)

The Meccano Accumulator is of substantial
construction and is specially recommended for
funning the Meccano Electric Motor No. 6.

Price 28 6

Meccano Steam Engine
This is a particularly powerful steam unit

designed for driving Meccano models. When
suitably geared i t  is capable of developing
remarkable power, sufficient to drive any of the
models shown in the Manuals. On actual test
it has lifted over 56 lbs. The base and side
plates of the engine are drilled with standard
Meccano equidistant holes, so that the engine
may be built into any model. A single cylinder
of the oscillating type is employed, steam being
admitted to it through a special reversing block.
Operation of the reversing lever enables the
crankshaft to run in either direction. This is a
feature found only on expensive model steam
engines. The crankshaft is fitted with a special
compensated flywheel, thus ensuring steady
running at all speeds.

The spirit container for the lamp Is placed
well outside the toiler-casing, eliminating all
risks of the spirit becoming heated. The toiler
is fitted with an efficient spring safety valve of
heavy gauge brass and there is no danger what-
ever of the boiler exploding. Price 25/-

Transformer
By means of this transformer the Meccano

Electric Motor No. 6 (6-volt) may be driven
from the house supply (alternating current only).
It is available for all standard supply voltages,
from 100 to 250 inclusive, a t  all standard fre-
quencies. The supply voltage and frequency
must be specified when ordering. Complete
with length of flex and adapter for connection
to an ordinary lamp socket. Price 30/-

Meccano
Steam Engine

Resistance Controller
By employing this variable resistance the speed

of the Meccano Electric Motor No. 6 (6-volt)
may be regulated as desired. The controller is
connected in series with the motor and accumu-
lator, or with the motor and transformer if a
transformer is used as the source of power.
I t  will not regulate the speed of a high-voltage
motor connected to the main. Price 4 6

Resistance
Controller .MECCANO LrD

Meccano
Accumulator

OLD SWAN LIVERPOOLBINNS ROAD
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How to obtain the “ M.M.” MECCANO SAW BENCH MECCANO ENAMEL
Meccano enamel has

been introduced to enable
model- builders to convert
nickel parts to colour or to
touch up coloured parts
should such treatment be-
come necessary through mis-
handling. It is available In
red, grey or green, each
colour being identical in
shade with the enamels used in the Meccano

Factory for spraying Meccano parts.
Price per tin 8d,

Meccano Ltd., Binns Road, Old Swan, Liverpool.

The “A/.A/.”
may be ordered
from all Meccano
dealers, or from
any newsagent
or bookstall,bookstall,

price ' d.  per copy.
If drs red it will be
sent direct, post free,
for 4/- for six, or
8/- for twelve issues.
As a rule back numbers

cannot be supplied, because only sufficient copies
are printed to fill standing orders. To prevent
disappointment, therefore, place a regular
order with your dealer, newsagent or the
publishers—
" Meccano Magazine," Binns Road, Old Swan,

Liverpool.
This model Saw Bench is suitable for use

with an Electric or Clockwork Motor or Steam
Engine. By means of the equidistant holes in
the base it may be built into a Meccano Model
Workshop. Beautifully finished in black enamel

and nickel. Price 4/-.
Meccano Ltd., Binns Road, Old Swan, Liverpool

MECCANO
SHAFTING STANDARDS

These
Shafting Stand'
ards are designed on the
Meccano system, with equidistant
holes. Our illustration shows how strong
and serviceable shafting may be constructed
from Meccano parts with the aid of the Large
Standard.
Standard only, Large ............... Price ! /-

M » Small ............... „ 8d.
Meccano Ltd., Binns Road, Old Swan, Liverpool

COMPLETE YOUR FILES
All “ Meccano Magazines ”

prior to December, 1923, are
out of print. Each of the
1924 issues, with the excep-
tion of January, February
and September is in stock.
Only the June, July, October
and November, 1925, issues
are a vailable. All the 1926,

1927, 1928, and 1929 issues
are in stock, with the ex*
ception of January, I b-
ruary,April and May, 1926,
and March, July and
August, 1927, January and
February, 1928.

Copies of back issues will be sent, post free,
price 3d. for issues prior to 1925, 4d. for the issues
of 1925 and 1926, with the exception of the
December numbers. The December issues,
1925 and 1926, and all the issues of 1927, 1928
and 1929 are 8d. each.

Quotations for complete bound volumes may
be obtained from the publishers —
‘ Meccano Magazine," Binns Road, Old Swan,

Liverpool

BINDING THE “ M.M.”
Binding cases for back

numbers of the Magazine
may be obtained from
Messrs. O. H. Bateman
and Co., 23 Hanover
Street, Liverpool. Ihese
are supplied in two sizes
(1) for six copies price
3/6 and ¢2) for twelve
copies price 5 /3  post free
in each case. The bind-
ing cases are supplied in
what is known as
" Quarter Basil, full
cloth ” —that is to say
three-quartersof the sides
are dark crimson cloth
and the back and a quarter of the sides are
dark crimson leather as shown here. The case
is tastefully embossed in gold with the name
“ Meccano Magazine," and on th« back is the
name and volume number.

Binding 6 or 12 copies. These binding cases
are supplied so that readers may have their
Magazines bound locally, but where desired, the
firm mentioned above will bind Meccano Maga-
zines a t  a charge of 6/6 for six issues or 8 /6
for twelve issues, including the cost of the
binding and also return carriage. The covers of
the Magazines may be included or omitted as
required, but in the absence of any instructions
to the contrary they will be included.

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

OIL CAN  No. 1 (Ordinary Type)

Hornby
Railway Company Forms

This miniature Oil Can will give every satis-
faction. I t  may be used for general purposes
but it is particularly suitable for oiling Meccano
Models and Hornby Trains. Price 6d.
Meccano Ltd., Binns Road, Old Swan, Liverpool

Perfect miniature re-
productions of the forms
used in actual Railway
practice are available to
memben of the Hornby
Railway Company.

Pads of the following,
each containing 50 forms,
may be obtained from
Headquarters, price 5d.
each, post free. Each
type of pad is supplied
in a distinctive tint.
G.W.l. General Work-

ing Time*
tables.

S.D.4. Stationmaster’s Arrivals and Departures.
E.1.5. Engineman’s Job Cards.
S.B.6. Signal Box Instructions.
S.R.7. Stationmaster’s Report Forms.

The price of the complete set of five pads is
1/9 post free.

IMPORTANT.
Please quote membership number when

ordering supplies.
Headquarters : Hornby Railway Company,

Old Swan, Liverpool

OIL CAN No. 2 (“K” Type)

WRITING PADS
FOR MECCANO BOYS Every Meccano and Hornby Train enthusiast

should add a miniature " K '* type oil can to his
equipment for the purpose of oiling Meccano
models, Hornby Trains, etc. The oil is ejected
drop by drop by depressing the valve, as in the
full -sized model, and in all other respects the
oiler is perfect.

One of the oil cans was sent to H.R.H.
the Prince of Wales, and a gracious letter of
acknowledgment was received expressing
H.R.H.’s admiration of the beautiful lines and
perfect finish of this model. Price 3/6.
Meccano Ltd., Binns Road, Old Swan, Liverpool“MECCANO MAGAZINE”

SPRING BACK BINDER
There is no better of keeping your Maga-

zines clean and tidy
than by binding them
in one of the special
binders we supply.

These binders have
s t rong  stiff backs,
cove red  with black
imitation leather, taste-
fully tooled, and are
lettered in gold. The
large binder holds 12
Magazines — price 4/6
post free. The small
b inde r  bo lds  6
Magazines — price 3/-
post free.
d., Old Swan, Liverpool.

MECCANO
LUBRICATING OIL

Before commencing to oper-
ate a Meccano model, or to run a
Hornby Train, all gears and
bearings should be oiled
thoroughly with Meccano Lubri-
cating Oil. This oil is specially
prepared and is of the right
consistency for the purpose.
Price per bottle 6d.
Meccano Ltd., Binns Road,

Old Swan, Liverpool.

These Writing Pads are becoming increasingly
popular and most of the letters we receive from
Meccano boys are written on the familiar tinted
paper. The pads are supplied in two sizes,
each consisting of 50 sheets of tinted bank
paper, w'itb cover. They are just the thing to
use when writing to your friends, for the special
notepaper shows that you are a Meccano boy.

Prices— Large, 1 / -  each (post free); Small,
6d. each {post free).
Meccano Ltd., Binns Road, Old Swan, Liverpool.

UlBklC
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THE DESIGNOSCOPE MODEL BOAT FITTINGS

Plain Blocks . . .  . . .  . . .  from each l.Jd.
Stropped -sheaved, and double in stock.

Brass Screw Eyes, all sizes . . .  . . .  per dox. 3d.

THE WONDER OF
MODERN ART.

Place anything you
like on the White Disc
or Plate of the De-
signoscope. look down
the small opening at
the top of the instru-
ment anti you will see a
design of amazing
attractiveness. Re-
volve the Disc, and
Design upon Design
follows with the
most remarkable
diversity of form.

Price 3/11
Post 6d. extra. Co onia! Postage 2 /3 .

H. H.  PARSON (Toy Dept.)
55,  NORTHCOTE  ROAD.S.W.l  1 .

Anchors . . . 3d. to 6d.
Bollards each 6d.
Bowsies . . .  . . .  . . .  . . .  perdoz. 6d.
Winch each 9d.

FULL  LIST POST FREE.
Postage extra on value under 5/-.POTTER & SON

Market Place, LOUGHBOROUGH
’Phone:  LISTS FREE. Telegrams:

610 “ Potters Loboro ”

MOTOR
BOATS

Sailing Yachts
Steam Boats . . .
Clockwork Boats
Electric Boats . . . , ~

PRICE LIST FREE.
Hobbies, Bowman New Steam Model Boats
ready end of May. Get Price List Now.
Agents for Hercules Cycles. Guaranteed 50

years. Lists Free.
C. LUCAS, Hobbies Depot
35, MANCHESTER STREET, LIVERPOOL

. 3 6 to £4 /10  -

. 14 6 to £7/7/-
5/6 to £3/3/-

21 - 10 £3/10/-

Storage Boxes YOU CAN
I VU  LEARN

THE ART OF

JUJITSU
IN  YOUR OWN HOME AND WHEN CAMPING

IN A FEW MINUTES A DAY.
Send to-day for a large photo-plate ol Japanese
champions (17x14), limited snpplv onlv, and
some splendid illustrated lessons F R I?. E. J VJITSU
is the easiest and most effective means of *’ downing
the other fellow.” You can learn numerous
methods' of self-defence from Prof. Gamid’s
complete course. Far better than boxing. PROF.
GARRUD is one of the World’s Greatest Experts

and will give you TWO LESSONS FREE.
BE PREPARED.

Don’t let the other fellow get the better of you.
Send 2d. in stamps for postage in sealed package.
A LARGE PORTION CAN BE HAD AT ONCE

FOR P.O, 3/9 IF DESIRED.

Guaran teed  to F ly

THE “GNAT” STUNTER.

D.A.P. MODEL AEROPLANE
Awarded Gamage Challenge Cup, 1927, 1928, 1929.

We have for disposal a number of useful
wooden boxes. Although these boxes may
be used for a variety of purposes, they
are particularly useful for storing Meccano
parts,

The boxes are strongly made, enamelled
both inside and outside in an attractive
shade of green, and fitted with two strong
spring clasps.

Price 5/9, post free.
Meccano Ltd., Old Swan, Liverpool.

1 /9

PRACTICAL TUITION
AT LONDON SCHOOL DAILY ,

Particulars on application.
Send Now. Dept. MC., 10, Queensway, Hanworth,

Feltham, Middlesex.

Well boxed. Full instmetions.
Full List of other Models — IJd. Stamp.

D. CABELDU, 371, High Street, Lewisham, S.E.13.

ONLY 1 /C l  ,The "MONARCH"***; ' ;
Sale I /O ’  Large . and  a 1

Price 1 / De- Luxe CAMERA Accessories
l os t ,  etc., 4d. Absolutely GUARANTEED to
TAK E. DevMop and Print PERFECT O 1 „9  1 ; nQLARGE PHOTOS, size 2 i nb ’

Fitted with genuine Best
Quality BI-CONVEX LENS,
Reflex Viewfinder, Nickel-
Jlated Spring Lever Shut-
er, Lever Guard, etc.

Camera & Complete Outfit
packed in  strmu Card Box
for P.O. 1 10 Only ! No
more to pay ! Maney Back
if not  delighted? Thousands
of Testimonials!
TuoMAS, Esq.,

W. J .
writes :

“ Developed and printed
photo : think it as good
as it taken with a Camera
which cost £3.”

Sale Vwt. iOgue. 1,000 B ig  Bargains Post Free !
The LEEDS BARGAIN CO. M i ,  31, Kendal Lane, Leeds.

BUY BRITISH BOATS for
BRITISH BOYS

EVERY CRICKETER
SHOULD READ

The Boy's
Book of
Cricket
By F. A. H. HENLEY.

Foreword by P. F. WARNER.
Fu l ly  i l l u s t r a t ed  from
Action Photos. 3s. 6d. net,
*• One of the most valuable
books of cricket instruction
ever published Every
boy who aspires to cricket
fame should study i t  from
cover to cover

A real Model Cargo Boat, 30 inches long, electrically
driven by Two Pocket-Lamp Batteries.

These Boats are hand carved and beautifully finished.
Price 45/-

From Bassett-Lowke Ltd., Corporation Street, Man-
chester, Eachus Bros., North wich, A. Westmoreland,

Lloyd Street, Llandudno, or the Makers,
FOULKES & EDWARDS, Sutton Weaver. Warrington.

You  wi l lgetbet ter  p ictures
if  you use Plates for your

photographs
Insist upon having 6 for 12 for

genuine 3J x2|r W. 1/3
CRITERION R.S.O. 4JX3J; 1/-  1/10

PLATES 51x3 |  1 /7  2/11
Crit rion 1 td„ SFTCHFOR1\ Warwickshire

BUTTERFLIES, BIRDS’ EGGS,
PLANTS, etc.

Write for full Catalogue of everything necessary
for the Collector. Post free per return. Advice

freely given.
Trophy Mounting a Speciality.

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

CRICKETER.
G. BELL & SONS

PORTUGAL STREET, W.C. 2
AND OF ALL BOOKSELLERS
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| EDINBURGH
AGENTS !

I for MECCANO  and ’
I I| Hornby Trains

THE ‘taodoJi
CHEERS YOUR

JOURNEYS END
Insist upon a Veeder, see the name thereon.
Prices: Regular 6/6, Trip 15/-
BEWARE OF FOREIGN IMITATIONS.

Send for Illustrated liooklet t i
F. E. DICKINSON,

St. Andrew’s House, Holborn Circus,London, E.C.l

Buy this guide
io correct exposure

Correct exposure at a glance.
Plate, film and paper speeds.
Diary, memoranda pages and
wallet. 'Fables for recording
exposures, etc.

‘WELLCOME’
EXPOSURE CALCULATOR

HANDBOOK & D IARY,  19301 /A &ll Chemistsand Dealers
BURROUGHS WELLCOME & CO.

LONDON
XX 56 2 4 COPYRIGHT

THE GRAVES “ROYAL SLEUTH
Sing le  - Speed
cycle  marks  the
b iggest  s tep  in
pr ice  reduct ion
s ince  the  War.

CRAVES
UNRIVALLED VALUE.

DUNLOP
ROADSTER TYRES.

DUNLOP
WATERPROOF SADDLE.

RENOLD
CHAIN ,  HALF- INCH P ITCH.
Frame Is rust-proofed,  enamelled Black &Coach lined fo r  All Black If desired) .
Ladles’ or  Cent’s Model same fM .-1 n .n
price. Carriage Paid. X . IU .U
TERMS: 61 w i th  order, and  til- Monthly.
Catalogue Post Free.  J. G.  GRAVES L td .  SHEFF IELD

IO  Teirt '
Warranty.
Complete
Approval.

Silver-Bright Chromium Nickel  P la te
High Class Enamel

Best Saddles and  Fi tments

monev and gives you pleasure.
Developing by means of the
AZOL Time and Temperature
Tables is simplicity itself ; you
cannot go wrong.

AZOL
rhe  Correct  Developer

FREE. Copies of
Leaflets of the
“ Scales Brand ”
Photographic Pre-
parations sent free

on request.

Johnson & Sons,
Manufacturing
Chemists LtL,

Hendoi, London, N.W.

Send 9d. for a
1-oz. Sample
Bottle of Azol

Post Free
to M.C. Dept.

DUNLOP TYRES
Cash from Send for Handsome Illustrated

r* 4 /4fi / n  Catalogue and FREE GIFT14/  1 2/  0 ELSWICK CYCLES Ltd.

8&TYRK&3
We want every cyclist to try our 1930
Improved "EXO”  Unpunchirable
Cycle Tyre, and for the present
will supply a t  Half Price. Sold
everywhere a t  8 6. Fitted with
unique Puncture Shield— the
only shield which does not
“ slow ’’ the speed. No more
exasperating delays—no more
messy patching.
Guaranteed for 2 Years.
Thousands sold - Thousands
of Testimonials. Price 4 3,
post 9d. Two 9 / -  post paid.
State size. Money Back Terms.
Send for FREE catalogue of
Cycles, Accessories, Novelties, etc.

Trade Enquiries Invited.

THE
EX

UNPUNCTUftASL
CYCLE

TYRE
ouHcruty

BUTTER-SCOTCH
. 6¾  lb. & lZ41b. .

PACKETS

MOORHOUSES pA D (H Am,MLANcs.

Why be without a bike
when you can have
this one NOW.
A guaranteed hike your
friends wi l l  envy— yours for
2/6 down and nothing to pay
for another month. 15 days
free trial Money back if
dissatisfied Write us to-day
for ful ly illustrated catalogue
of modern cycles—it's free
to a l l  readers.

Dept. R880, BIRMINGHAM \ C0SALZ W k /Dept.
The Famous Regatta Racing Yachts
and Clockwork Speed Boats. Guaranteed to Sail.

Send for FINE NEW CATALOGUE.
PANTOYS LTD., Promenade, Cheltenham

meccanoindex.co.uk
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READERS’ SALES
Sumps. Private Collection. Disposal—50 for Id .

— Nichols, 1, Winifred Road, Bedford.
“ M.M.'s ” from January 1921. Sell in volumes or

singly. Offers ?—Brewis, Melrose Avenue, Gateshead.
Sale. Holiday Annuals, 1924-1927, 2/9 each.

Blackies, 1925, 2/6. 4 volt powerful motor reverse, 5/-.
Simplex typewriter, 2/6. Please send 6d. extra for
postage.—'Daly, Castle Point, Salcombe, Devon.

What Offers ? 5,000 Cigarette Cards, all clean.
Sets and Odds.—Warren, Vista Road, Clacton-on-Sea.

For Sale. Air Pistol. New! Cost 12/6. Take 10/- .
—A. H. Gregory, 39, East St., Faversham, Kent.

Sale. Horizontal Steam Engine, fixed Cylinder,
Gauge, Safety Valve, Regulator, etc. Almost New.
Cost 35/-. Take 14/6. Also Model Yacht, good con-
dition. Cost 35/-. Offers ?—Willis, 36, Eltham Hill,
S.E.9.

Sale. Baby Adana Printing Outfit. New. 6/- and
postage.— Walker, Takoradi, Mannamead, Plymouth.

Three-quarter Billiard Table with Cues, Balls and
Marker. As New. Cost £30. What Offers ?—Write
Brookwood Hotel, Brookwood, Surrey.

Bowman 234 Loco and Tender with 40 ft, of track.
Carefully used. 30/- —14, Beech Road, Birkenhead.

Two Stamp Collections for Sale. One 5,000 all
different, many unused Colonials, ¢4/10/-. Nicely
mounted. Another 1,000 different, 7/9. 320 Un-
used Duplicates, include South Africa, Australia,
Ceylon, Grenada, etc., 26/-, or 3/9 100. About 5,000
used duplicates, 6/6. Splendid value. All perfect
condition.—Williams, 17, Bloomsbury’ Mansions, Hart
Street, London, W.C.l.

Sale. "M.M.’s " August 1924 to March 1929. Also
“ Railways of the World." Complete 18 parts, un-
bound. Offers ?—Pedlar, Steventon, Didcot, Berks.

Sale. Bowman Engine, cost 32/6, take 15/-  ; King
Air Gun, cost 7/6» accept 2/6 ; Four Jig-Saw Puzzles,
3/- ; 1,000 Cigarette Cards, 3/6.—Vick, Lilybank,
Halton, Lancaster.

4-volt Accumulator, Electric Motor, 7 /6 ;  Carving
Tools, 7/6.—44, East Parade, Harrogate.

Clockwork Railway Gauges, 0 and 00, Model Farm.
£1 complete. As new. Would sell separately.
Particulars sent.—Dell, Chithurst, Blandford.

Sale. A 1 Hobbies Fretwork Set. New. Offers?—
Ritchie, 11, Pybus Street, Derby.

" M.M.," Jan. 1923 to Aug. 1929 complete. Perfect
condition. Offers.—53, Oxford Road, Ealing, W.5.

200 Stamps, mostly British and British Colonials,
2/6 ; two Crystal Sets, 10/- each or nearest — Wilkin.
Ivatt Street, Cottenham, Cambs.

Sale. Two vols. “ Boy's Own Paper," 1927-1928;
1928-1929. Excellent condition. Offers? —A. Allott,
26, Salisbury Street, Skipton, Yorks.

Sale. " Meccano Magazines," Aug. 1927-Nov. 1928.
Good condition. What offers ? —Terry, 65, Lavender
Hill, London, S.W.ll.

Sale. Birds’ Eggs. Stamp for List.—Fellows,
The Rocks, Hurst Hill, Biteton.

Wanted, clean set Cigarette Cards, entitled “ British
Butterflies."—Griffith, 100, Shobnall Rd., Burton-on-
Trent

Astronomical Telescope, 2 |  in. Bardou with ad-
justable Garden Stand. Fine instrument. Bargain,
£12. Further particulars—T. Holloway, Newtown,
Westbury’, Wilts.

Angora Rabbits. Sale or  Exchange for Gauge " 0 "
Railway Components.—11, Cypress Road, S.E.25.

Wanted. A Bing Miniature Electric Railway.
Will sellers kindly enclose plans up to 15/-.—Mac-
Robert, Lismore, Millikenpark, Renfrewshire.

Cigarette Cards, 1,000 perfect different, 5/9.
1,000 perfect assorted, 3/6. 1,000 imperfect, 2/-.
Lists.—Thornton, 159, Grosvenor Road, Wa vertree,
Liverpool.

MECCANO
MAGAZINE

Registered at G.P.O., London, for transmission by
Canadian Magazine Post.

EDITORIAL AND ADVERTISING OFFICES
OLD SWAN,  LIVERPOOL,  ENGLAND.

Telegrams : " Meccano, Liverpool."
Publication Date. The "Af.Af." is published on

the 1st of each month and may be ordered from any
Meccano dealer, or from any bookstall or newsagent,
price 6d. per copy. It will be mailed direct from
this office, 4/- for six issues and 8/- for twelve issues.

To Contributors. The Editor will consider articles
and photographs of general interest and payment will
be made for those published. Whilst every care will
be taken of articles, etc., submitted, the Editor cannot
accept responsibility for any loss or damage. A
stamped addressed envelope of the requisite size should
be sent where the contribution is to be returned if
unacceptable. *

Readers' Sales and Wants. Private advertisements
(i.e., not trade) are charged Id. per word, minimum 1/-.
Cash with order. Editorial and Advertising matters
should not be dealt with on the same sheet of paper.

Advertisers are asked to note that private advertise-
ments of goods manufactured by Meccano Limited
cannot be accepted.

Small Advertisements. 1/6 per line (average seven
words to the line), or 16/-  per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, and
latest net sale figures, will be sent on request

Press Day, etc. Copy should be sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 6th of each
month for following issue. Half-tone blocks up to
JOO screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booking
one inch or  over. Other advertisers desiring vouchers
should add 8d. to their remittance and should order
voucher copy a t  same time.

Remittances. Postal Orders and Cheques should be
made payable to Meccano Ltd.
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This Month’s Special Articles
Page

Air News... . . .  . . .  . . .  . . .  358
Books to Read ...................................... 376
Building with Steel .......................... 354
Competition Page ... ... . . .  413
Electric Railway Under the Mersey .. .  372
Engineering News .......................... 364
Fireside Fun . . .  . . .  . . .  . . .  415
From our Readers .......................... 374
Guild Pages ...................................... 410-11
Hornby Railway Company Pages .. .  398-409
In Reply—Meccano Section ............... 397
Locomotives of New S.R. “ Schools " Class 381
Meccano Electric Mobile Crane .. .  386
Mechanical Fingers made from Meccano 389
Model-building Contests ............... 393
Model-building Contests Results . . .  390
Navigation of Ships by Wireless . . .  366
New Meccano Models . . .  . . .  . . .  384
Railway News ...................................... 370
Romance of the Salmon Cannery . . .  362
Stamp Collecting .......................... 417
Stamp Gossip ...................................... 419
Steam Tugs and their Work ............... 382
Story of the Electric Lamp ............... 360
Suggestions Section .......................... 394
Tunnel to Link Two Continents . . .  378
Ventilation in Sleeping Cars ............... 369
" What Shall 1 Be ? " .......................... 356

RAILWAY PHOTOGRAPHS.
New L.N.E.R. & L.M.S. High-Pressure Loco-

motives, 6d. the pair, post free.
Send 4d. for specimen photograph and new list

M8, just published, with over 50 new titles.
All photographs post card size, 3d. each, 2/6 doz.

post free.
Railway Photographs, 23, Hanover St., Liverpool.

Blushing, Self-Consciousness
Genuine Cure. No Exercises.

Send only I jd.  stamp.
M. F. HUGHES/7, Southampton Row (Bl  67), London.

STAMMERING
I cured myself. You can cure yourself (or a child)

quickly, permanently. Particulars free.
M.  F. HUGHES, 7, Southampton Row, London, W.C . l .

Ordering the“M.M."  Overseas
Readers Overseas and in foreign countries may

order the ’’ .Meccano Magazine " from regular Meccano
dealers or direct from this office. The price and
subscription rates are as above, except in the cases of
Australia, where the price is 1/5 per copy (postage
extra), and Lhe subscription rates 9/6  for six months
and 19/- for 12 months (post free) ; Canada, where
the price is 15c. per copy, and the subscription rates
75c. for six months, and $1.50 for 12 months (post free).

The U.S.A, price is 15c. per copy, and the subscription
rates 90c. and $1.75 for 6 and 12 months respectively
(post free).

Overseas readers are reminded that the prices
shown throughout the “A/.M." are those relating to
the home market. Current Overseas Price Lists of
Meccano Products will be mailed free on request to
any of the undermentioned agencies. Prices of other
goods advertised may be obtained direct from lhe
firms concerned.
CANADA : Meccano Ltd., 34, St. Patrick St., Toronto.
UNITED STATES : Meccano Co. Inc., Elizabeth Av..

Elizabeth, N.J. Meccano Co. Inc., 200,
Fifth Avenue, New York.

AUSTRALIA : Messrs. E. G. Page & Co.,
52, Clarence Street, Sydney, N.S.W.

NEW ZEALAND: Models Ltd.,
Kingston & Federal Streets, Auckland.

SOUTH AFRICA : Mr. A. E. Harris (P.O. Box 1199),
142, Market Street, Johannesburg.

INDIA : Karachi : Bombay Sports Depot, Elphinstone
Street, Bombay ; Bombay Sports Depot,
Dhobi Talao. Calcutta : Bombay Sports
Depot, 13/C, Old Court House Street.

The Editor wishes to make known the fact that
it is not necessary for any reader to pay more than
the published price. Anyone who is being overcharged
should lodge a complaint with the Meccano agent
in his country or writedirect to the Editor.

HOW to Get More Fun —(Con. from page 403)

the Fleetwood route. At the point where
this leaves the main line is placed “ Poul-
ton ” station, this being named after the
junction from which the Fleetwood line
diverges in actual practice.

The addition of this branch greatly
increases the amount of goods traffic
that may correctly be run on the railway,
for Fleetwood is a busy fishing port. Coal
for trawlers and other vessels is hauled to
it, and it also is necessary to provide a
number of special fast goods trains from the
port for the purpose of carrying fish to
inland markets.

Other additions that may be made
without disturbance to the original idea
include more stations. The unnamed
one shown on the layout illustrated repre-
sents in turn Pou Iton, Preston, and
Kirkham, but more interesting working
may be obtained by using separate stations
for these. A second turntable in con-
junction with another engine shed would
enable “ Manchester ” and “ Blackpool ’*
to be separated more effectively, and various
branch lines and alternative routes also
suggest themselves as interesting additions.

Apri l  Mystery Photograph
We fear that only a thin veil of mystery

covered the 17th Mystery Photograph,
for within a few days of publication more
than 1,000 correct solutions were received !
The first came from P. F. White, 28,
Grosvenor Road, Gunnersbury, London,
W.4, to whom an autographed copy of
my book “Engineering for Boys" has
been sent. The photograph represented a
carving fork, with guard open, seen from
the " business” end.

STAMMERING Treatment (Lessons) cured me. Cost
70/-. Accept 21/-. Jacks’ Sales Letter Writing
Course, with all literature. Cost £6/6/-, accept 25/-.
—BM/VRRH, Monomark House, London.

AMAZING BARGAINS. Write for Price List of
Birds’ Eggs.—Forbes, Park Cottage, Clutton, Chester.

You’ll enjoy every inch of our Films. Send for
Free Lists. Satisfaction guaranteed. The New Film
Service, 4, Tickhill Road, Doncaster.

Patents for Inventions, Trade Marks : Advice Hand-
books & Cons. free.—-B. T. King, Regd. Patent Agent,
146a, Qn. Victoria St., London, E.C.4. 43 years’ refs.

POCKET MICROSCOPE
Just the thing for Nature
Study. Will give hours of
joy. Superior Microscope,
complete with tweezers, three
objects, three glass slides in
case,4/6 post free. Microscope,
with three slides, 2/6 post free.
NORWOODS (Dept. M),
16, Cullum St., London, E.C.3.

F. MOORE’S
RAILWAY PHOTOGRAPHS

British and Foreign
Lists and Six Specimen Photographs

1 /2  Post Free
3, AMEN CORNER. LONDON, E.C.4
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MECCANO
ACCESSORY PARTS

No. s. d.
138t. Canadian Pacific S.S, Co. ........... ...<pach 0 9
138n. Yeoward Line ................................... „ 0 9
138v. A. Coker Co. Ltd. . . .  .................... ,. 0 9
)38w. Moss Lin* ........................................... „ 0 9
13Hx. Leyland Line ................................. . .. 0 9
I38y. Furness Line ................................... „ 0 9
138z. British and Irish S.P. Co. Ltd........... „ 0 9
139. Hanged Brackets (right) ................... „ (» 2
139a. „ ,. Mt)  ................... „ 0 z
140. Universal Couplings ........................... n 10
141. Wire Line (for suspending clock

weights) ............ (t .0 9
142. Rubber Rings, 3* rim ................... .■ 0 3
142a. DmdopTvre to fit 2" diam. rim ,. 0 <■
142b................................... 3* ....................... ., 0
142r. ... „ „ „ r „ ,. ,. 0 3
142d................................... 11" ....................... ., 0 4
143. Circular Girders, 5 U diam. ........... ,. 1 0
114 Dog Clutches ................................. ., 0 6
145. Circular Strips, 7* diarn. overall „ 0 9
148. „ Plates, 6* ..................... . . .
147. Pawls, with pivot bolt and nuts

„ 1 0
„ 0 3

147a. Pawls .................... ........................... „ o z
147b. Pivot lh ill with 2 nuts .................... „ 9 ' r

148. Ratchet Wheels ................................... „ 0 6
1 49 Collecting Shor>, for Elec trie Locos... ., I 6
150. Crane Grabs .......... ...................... fl
151 Pullev Blocks, Singh Shrav< " 0 8
152 .. „ Two .................... „ 0 9

<1,
0
1

3
3
3
3

9
9
9
9
9
9

9
9
9
9
9
9

9

9

9
9
9

No. s.  d .
153. Pullev Blocks, Three Sheave . . . . . .  each 1 0
I54a. Conu-r Angle Brackets. U ,right hand 4 dost. 0 6
154b..................... .. hand ., 0 6
155, Rubber Rings, i*  ........... . . .  each (J I
156. Pointers, overall,  with boss ......... U 4
157. Fans, 2* diam....................... . . . ......... 0 4
158a. Signal Arms, Home ................... .......... 0 5
158b. „ „ Distant ................... .......... 0 5
159. Circular Saws ........................... .......... 1 t)
16(1. Channel Bearings, I f ' -  I" <4* .......... (1 2
161. ( order Bracket, 2* :- 1* ■ J* . . . 2  for 0 3
162. Boiler, complete with ends . . .  each 1 0
162a. Boiler rails ................................... ......... a 3
162b. Boiler w ithout ends .................. . , ,  ., <» «
163. Sleeve Pieces ........................... perpair  (1 6
164. Chimney Adaptors ........... . . . each 0 2
165. Swivel Bearings . . .  ................... . . .  ., 6 6

1 roJ ............. .......... 0 3
167, Geared Roller Bearings ........... .......... 2(1 U
167a. Roller Races, geared, 192 teeth . . .  „46
167b. Ring Frames for Rollers ............ .......... 3 0
167c. Pinions for Roller Bearings, 16 teeth.......... 1 9
IHH. Ball Bearings. 4* diam.................. .......... 3 tl
168a, Ball Rao*$, flanged disc ........... .......... O 6
168b................. toothed ., ........... .......... U 9
168c, Ball Casings, < emphde with balls ......... 1 9
169 Digger Buckets ........... ........... ......... 2 W
17it. Eccentrics, i "  throw . . . .......... 0 9
171. Socket Couplings ................... „ 0 9

132. Flywheels, 2 J '  diam.............. ........... each 2
133. Corner Brackets ......................................... 0
134. Crank Shafts, 1* stroke .................. „ u
135; Theodolite Protractors ........... ()
136. Handrail Supports .................................. 0
137. Wheel Flanges ......................................... 0
138. Ships' Funnels ......................................... 0

Ships’ Funnels, Raked
138a. Citnard S.S. O .......................................... <1
I38h. isle of Man S.P. Co................................ (I
138c. T .  & J .  Harrison, Liverpool . . .  . . .  „ 1»
I38d. Unital Slates Lines ........... 1»
I38t\ P, X O. S.X. Co. Ltd............ . ................ 0
138f. Alfred Holt & Co,, l.Herpcol ................ o
138g. White Star  Line ......................................... 0
L38h Great Western Railway Fishguard ......... u
138». Holland America Line .................. . „ <1
138(, EUennan Line ......................................... 0
138k. Lamport and Holt Line .......................... 0
1381. Man< hrstrr Liners Lid. . . .  . . .  .......... b
138m, L.N.E. Railway Co...................................... <1
138n. Southern Railway, London, Brighton

A South Coast Section .......................... ‘i
]38<i. Aberdeen. Newcastle and Hull Steam

Co............................................................... 0
I38p. Nelson Line ................... <>
138q. ( Ian Line .................................................. 11
13Sr Brussels S.S. Co.................. ......... 0
138s. .J  'n  ion Castle Mail S.S. C o Ltd. . u

engineer ing  r equ i remen t s .  The  greates t  care  i s  t aken
in  t he  des igning  of t hese  parts  t o  ensure  t ha t  they
funct ion exac t l y  a s  the i r  coun te rpar t s  in  ac tua l  pract ice .

Fhe above is t he  th i rd  and  final g roup  composed of
parts  132  to  171  inc lus ive .  The  preceding groups
appeared  i n  t he  January  and  March 1930  issues of
t he  "M.M.”

A comple te  list of all  t he  parts  in t he  sys tem may  be
obtained from any  Meccano  dealer  on app l i ca t ion .

The Meccano  system is composed of some 250  real
engineering par t s ,  most ly  made  of steel or brass ,  each
one of wh ich  has  a definite mechanical  purpose .
These  parts  combine  to form a comple te  m in ia tu re
engineer ing  sys tem tha t  enables  practically  any  move-
men t  known  in  mechan ics  t o  be dup l i ca t ed .  All t he  parts
are in terchangeable  and  each  one may  he used in
hundreds  of different mode l s .

New  parts  a re  a lways  being  in t roduced  in  order  t u  keep
Meccano  model-bui lding in  l ine w i th  t he  most  modern

MECCANO LTD. — Binns Road — Old Swan — LIVERPOOL
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MECCANO
3. Transport by RailAn o ld-s ty le  Midland

“ Single- wheeler  "

THE present-day railway system is one of the
greatest triumphs of engineering. For more
than a hundred years a vast network of steel

rails has gradually been extending ail over the
country. Means of locomotion have grown more
and more efficient, until to-day we are able to
travel for almost any distance at a great speed and
with every comfort. It is almost impossible to
imagine the everyday life of the public before the
introduction of railways. Because of the diffi-
culties of travel the ordinary individual a century
ago seldom travelled far from his native town or
village, with the result that the countryside
beyond a certain radius was as remote to him
as a foreign land.

Railway Transport is represented by a number of fine
Meccano models, as will be seen from the examples shown
on this page. Locos made with Meccano parts are not only
realistic in appearance but they may be driven by the
Electric or Clockwork Motors and employed in building
up complete working model railways.

The old style Single- wheel er " illustrated forms the
subject of Model No. 7.34 in the 4-7 Meccano Manual, and
the Tank Loco is fully described and illustrated in Special
Instruction Leaflet No. 15 price 3d. from any Meccano
dealer, or 3d. post free from Meccano Ltd.).

Amer i can  4 -4 -2
Locomot ive

Meccano Outfits range in price from 3 6 to 450/-  and
may be obtained from all leading toy stores. Ask to
see them.

MECCANO LTD.. Old  Swan. LIVERPOOL

Atyp i ca l
Meccano  Tank
Loco.  >

rVPIJSXF*'  FY MECCAN T TP . ,  OLt> SWA*,  LIVERPOOL, ENG ; , *  NO .
t Tnkt Jittak V and London.
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