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It you have lots
of time on
vour hands—

A set of Hobbies Fretwork tools will keep you always
happy doing all kinds of things, making all sorts of
things in wood. Not just fretwork designs either—
ordinary pieces of woodwork which can be used in
the home, sold for pocket money, or given as presents
to your friends. Any Hobbies Fretwork Outfit pro-
vides all the tools you need—and each one British and
guaranteed. Don’t expect to do good work with cheap
foreign tools. Insist on Hobbies.

USE HOBBIES TOOLS
TO KEEP YOU HAPPY
IN YOUR SPARE TIME

Free sllustrated leaflets on anv subject or an indereshng ‘"“""'”"““‘”"‘““"

hooklet on I'retwors, with a specimen copy Flahhies Weekly. : Ao
-Té.[@ MODEL &

Write v Dept. 496, Hobbies Lid., Dercham, Norfolk.
#Q_L*?":. RAILWEY
,H"[":_l-u: mf':l'-l-ﬁ'-"-

Working Models

Designs are published
so you can cut In
wood and build cranes,
roundabouts, bridges,
ete. exactly hike the
real thing, and all can
be driven with a
Meccano Steam

Engine. A MODEL RAILWAY |
BUILT IN WOOD

Why not build your own
railway in wood. Designs
are provided, so that anv
[retworker can cut from
odd cheap pieces of woad
the parts, and make a run-
ning and complete railway
set The set of designs
al.ove provide patterns {or
making ten models.

I'rice Ol complete, Get % | Catalogue

postage 2d.
OF HOBEBIES FOR 1930. DESIGNS WORTH 2
—— ! FREE. EDITORIAL ARTICLES ON WIRELESS,
WOODWORK, FREITWURK, ETC. 272 PAGES
FULL OF INTEREST. 1,000 THINGS TO MAKE.
OF ANY NEWSAGENT, IRONMONGER R
[IOBDIES BRANCH—I'RICE 94d. POST FRILK
IFROM DERIELNIAM FOR 1/-

Making Gramophones

Any fellow can make this |
gramophone in mahogany and
complete it for half the cost
of a shop one. Wood, motor
and, accessories are supplied,

. and details how to build are
given, in Hobbies Catalogue |
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JIGSAW PUZZLES

Cutting your own jigsaw
puzzles 1s a fascinating pas-
time. And vou can sell them,
too. and make pocket money.
Pictures are
supplied from1d.
d to 1/6, and suit-
> able wood for a
few pence. The
pit’.‘tUI'{*., hoard. and
box illustrated costs
| /6 with 44d. extra lor postage.

L —— ——— = e e — — | ——— ——— . — el |

TRAY MAKING 1S |
PROFITABLE

I'ray making 1s simple and
profitable. Ask for an
(llustrated leaflet on the
subject, and you will
see - all particulars.
Doards, edging, han-
dles, etc., all sup-
plied cheaply
and specrally for
the handvman,

Hobbies goods are obtainable at all good class ironmongers
and stores or Trom their Branches in London, Glasgow,

Manchester, Birmingham, Sheffield, Leeds, Southamoton,
Brighten. By post from Hobbies Ltd., Derekam, Norfolk.

BRITISH FRETWORK
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First Fight between Ironclads . the forcing pump burst. The owners of the “Novelly "' pleaded
successfully to be allowed another opportunity of showing what
[ am sure that many of my readers have followed with great their locomotive could do, but again a breakdown occurred, and
interest the prmerdmfﬁ at the London Disarmament Conference the engine was ruled out of the competition. Meanwhile the
and have sympathised with the desire, that seems to be universal “Rocket ' had passed triumphantly through all tests and
to put an end to the race to build up armaments. The schemes Stephenson’'s locomotive was adopted for use on the Liverpool
for reducing the number of war vessels of all kinds that have and Manchester Railway, the centenary of which 1s to be cele-
been discussed during the Conference arouse interest in the first brated in September of this vear.
ironclad battleship, particularly as on the 5th of this month At Rainhill, Ericsson perhaps came nearer to success than
it will be 68 years since this historic vessel left the dockyard I 15 usually imagined. He certainly was an ingenious and resourceful
at Norfolk, U.S.A. She was not an engineer, as his later career in America
ironclad 1in the modern sense of the word, shows. Undoubtedly his greatest triumph
being 1n fact, onlv a wnnden 40-gun misisininisinininininiainjsinininiaininin|jaiaisinisinin]n was the “Monitor.” and the revolving

u Lt i -

1 gun turret with which he equipped her
No. 16. WHAT EVER IS IT? afterwards became a recognised feature
of battleship construction.

|
irigate, called the ""Merrimae,” that had E
heen converted into the world’'s first 1
armoured vessel by simply covering her [
(lecks with bar mron. She carried four E
rifled guns, two of 7 in, and two of 6 in, =
bore, in addition to six 9 1n. smooth bore E
guns, but the weapon upon which she I
most relied was a cast iron ram. It was 1
anticipated that with this she would be E
able to sink any wvessel that wventured I
=
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Invention of the Police Whistle

The recent death at Birmingham of
Mr. Joseph Hudson, 1s an event that will
arouse the interest of bovs throughout
the world. [PPossibly many of my readers
had not heard of Mr. Hudson during his
lifetime, but 1t 1s certain that his pro-
ducts are not unknown to them, for he
was a manufacturer of whistles. He 1s
best remembered as the inventor of the
police whistle. FPrior to 1884 a policeman
who wished to call assistance used a rattle
for the purpose. Mr. Hudson invénted
a whistle that was specially suitable for
police use, and 1ts superiority to a
rattle was so marked that it was almost
universally adopted.

to oppose her.

At that time the American Civil War
was raging and the “"Merrimac ' had been
equipped by the Confederates ine the
hope that by means of this vessel they
would gain superiority at sea over their
Northern opponents. Unfortunately for
them, their strange vessel very soon came
into conflict with another, equally re-
markable, that had been built by the
Federals. This was the “Monitor,"”' a
low- l\,ing vessel also protected by armour

Here is the sixteenth puzzle in the series. Can
vou identify this myvsterious looking object?
To the first reader to send an exact answer, or
to the reader who gets nearest, I will send an
autographed copy of my book ‘' Engineering
for Boys."'

Solutions should be written on postcards only
and addressed ‘‘ Editorial Competition, No. 16,
Meccano Magazine, Old Swan, Liverpool.”" Post

your entries to reacn me hel'ure 31st March.

minininininininisinininininininininisininisinjein(nisin

mininjsinjuininisisisinjuinininininisisiujujuinieis

[l

that was described by the wrtq of the To-day the firm that Mr. Hudson
time as "' a EhEE‘iE box on a raft.”” The most remarkable feature founded turns out a million whistles 1n a year. These are made
of the “Monitor '’ was a revolving turret on which the guns were in no fewer than 600 different patterns, each ot which 1s carefully
placed i the expectation that these could be brﬂugh‘l: to bear adapted for a particular purpose, and a special feature 1s made of
upon any point of the compass. whistles suitable for referees of football matches. It is interesting

to learn that one of the earliest whistles made by Mr. Hudson was

An Historic Battle used during his travels by H. M. Stanley, the famous explorer

The combat between the two began at 9 a.m., 9th March, 1862, who did so much to make Central Africa known to us.
and for three hours the vessels hammered away at each other
with very lhittle effect. The ““Merrimac ' could not use her much | Mystery Phntﬂgraph No. 15
vaunted ram, for her greatest apemi was only five knots and her | 5 nere was an extraordinary amount of wild guessing at the
{lppﬂn!“ﬂt E"ibli}' Eiudml her ; the “"Monitor's '’ rev {}hll'tﬂ' turret solution of our fitteenth Iﬂ}fﬁtﬂr}r ph{}tﬂgra]_:hr and L}El_l't'_‘l'_'lf 50)
became jammed and she was unable to make full use of her guns. readers detected the trace of perfume that hung around the
lhus each vessel was deprived of her principal weapon, and the reproduction of a bulb and metal top of a scent spray.
first naval combat between ironclads ended indecisively. From There 1s usually one entrant willing to credit our staft photo-
a wider pmnt of view the victory undoubtedly went to the | grapher with acrobatic agility. This month’s tribute to that
“Monitor,” however, for the “Merrimac’ never again xenturm:l

gﬂntlt}nmn’*—, physical fiitness 1s the statement that he had taken

out to try Ll]IILlll"-IEJ'I_'!H with the cheese box on a raft.’

a bird's eve view of a drinking fountain!’ Mooring caps
Much of the interest that this historic fight has to- day arises | for giant airships, loud speakers, rear views ol electric fans and
from the fact that the “Monitor "’ was f]f“ﬂE;I"lLLl by Ericsson, bow!l radiators, shaving mirrors, and motor headlamps, fob seals,
the Swedish engineer, who was one of Stephenson’s rivals during door handles and fountain pen stands, were other brain waves,
the Rainhill trials. In partpnership with Braithwaite, Ericsson L but the palm for the month's really bright idea must go to a
entered the ""Nowvelly '’ in opposition to Stephenson's “‘Rocket " Birmingham boy who penetrated the haze of mystery and dis-
and two other engines. The majority of the judges of the trials covered an mmvention for seemng through lfog'
vere strongly predisposed in favour of Ericsson's engine, which The first correct entry was from Norman Scott, 4, Glenbank
on 1ts first trial - occasionally travelled at a speed of 24 m.p.h. lerrace, Lenzie, Glasgow, to whom an autographed copy of my
Trouble soon developed however. I'irst the bellows used for book . " Wonders of Engineering = has been’sent. Consolation
creating the blast in the firebox collapsed and later the pipe from prizes have been sent to 25 other competitors.

L
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The result of this
state of affairs was
that when James Watt
commenced hi1s series
of mventions that
were to lead up to the
wonderiully  efficient
steam engines of to-day
he experienced the

utmost difficulty in
finding men capable
of carrving out his
1deas. On many

occasions he was baf-
fled .and thrown into
despair by the clumsi-
ness of his workmen,
and this i1s not to be
wondered at when we
learn that the cvlinders
cast for his ‘Eligilh:'.:'-;
were sometimes found
to be more than one-
eighth of an inch
wider at one end than
at the other!

Other mventors en-
countered similar
difficulties, and it is
probable that many

a brilhant idea came to nothing from this cause.
example 1s provided by an American inventor, John Stevens,
who as early as 1804 had devised a screw propeller for steamships.
1he failure of his plan was due almost entirely to the fact that
at that time there were in America neither the tools nor the
workmen to construct his engine.

paddle wheel and thus the development of the screw propeller

was put back for manv
years. '

(GGradually the need
for more accurate
workmanship became
realised and engineers
began to encourage
their workmen to
specialise in particular
jobs, to take pride in
their work, and to
acquire the utmost
possible manual skill.
Then came the develop-
ment of machine tools,
which led up to the
production of machines
that not only could
turn out work of an
accuracy that could
not be equalled by
even the most skilful
workmen, but also
could repeat a job as
often as  required

without the slightest variation.
huge frngmemjmg works containing many different departments,
In each of which a particular class of work was done by machinery |

specially

designed for the purpose and working within limits
of accuracy that would

-Exlpert mechanics of a previous generation,
n no branch of engineering has this specialisation become

I

At one time machines

by bndges and tunnels 1n

- l -
\J

A\

A\

No. 6100, the first of the famous C.N.R. class of passenger and fast freight locomotives.
For this and the other illustrations to this article we are indebted to the courtesy of the
Canadian National Railways.

One striking

|  working at very high speed.
Stevens had to revert to the

A 6100 " type locomotive in the early stages of construction.

Finally there came into existence -

have ftruly amazed even the most

1ts outer casings are made of a special quality of silicon steel.
plates of which it i1s built up are curved to the required cylindrical
form by passing them threugh bending rollers and are then
assembled ready for drilling, which 1s carried out by machines
Then comes the riveting, for which
hydraulic riveters are called into service.
completely assembled the wvarious mountings are placed on 1t

AR D 6

Building a Giant Locomotive

OO OO OO O OO OO OO0 00000000000 000000000000

HE enormous development of engineering during the past one
hundred years or so has resulted, inevitably, in a process
of subdivision and specialisation.

and mechanisms were so simple 1n design and so crude In con-
struction that the village blacksmith could tackle, with reasonable
prospect of 'success, almost any job of mending if not of making.
Skilled mechanics i the present-day sense did not exist.

1 O

O O I

.more prominent than in the building of locomotives, and this
15 particularly the case with the monster engines that have been
developed in Canada and the Umited States, where the designer
has not been hampered bv narrow restrictions such as are imposed
this country.
the “* 6100 Northern "’ type locomotives of the Canadian National
Railways, one of which 1n process of construction is shown this

Take, for instance,

month on our cover.

These huge engines
have been designed
for either passenger

or fast freight service,
and they are capable
of hauling a steel train
of 16 Pullman coaches
at a speed ot Y0 m.p.h.
Some 1dea of the
nature of the job of
building them may be
gained from the fact
that they are 15 ft. 31n.
in height, 39 {t. 10§ 1n.
from the tip ot the
““ cow catcher "' to the
tail of the tender, and

welgh, with booster
and empty tender,
2891 tons !

The largest indi-
vidual 1tem 1n the

make-up of a loco-
motive i1s the boiler :
let us consider that
of a “ 6100, which
has an external dia-
meter of 7 {t. 6 1n.

Both 1ts 1nner and
The

When the boiler is

and the ordinary and
the superheater tubes
are htted in.

Then comes the

question of strength.
The boiler is intended
to carry a pressure of
250 tons per sq, .,
but it is not suthcient
merely to test 1t to
this pressure ; a
margin for safety must
be allowed. The
boiler i1s therefore
given certain tests,
first hvydraulic and
afterwards steam, at
considerably  higher
pressures than those
1t 1s ever likely to be
called upon to with-
stand. In boiler
making there can be
only one policy and
that is “ safety first.”

When the boiler has passed safely through its various ordeals,
and has been lowered on to the locomotive frames and secured
in position, it is given a heat-resisting coat and then jacketted
with special steel, which forms the outer covering that we sec
when we are admiring the finished locomotive.
coating, or * lagging '’ as it is called, protects this outer jacket from
the heat of the boiler and also serves to retain heat in the boiler

The heat-resisting
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A broadside view of No. 6100, giving a good idea of its immense length and of the many d

etails in which it differs from standar
The whole operation of boiler making is highly specialised and it must be done as quickly as possible because every hour that a loco-
atfords a good example of a series of processes that have been '

_ + motive 1s out of action means loss to its owners. The repairing
developed by the sheer necessity of having to produce bigger of a locomotive differs in certain important respects from the
and still bigger boilers, and at the same time to produce them building of a new one, and in consequence railway companies
::luir:.kih}.' *za.ml‘ at the 1+:L:-wf?5t possible cost, | have developed repair sections qtite distinct from their con-

S0 1t 15 with the building of every portion of the locomotive. | structing department. The Canadian National Railways do not
Manual labour 1s reduced to the minimum, every possible operation build their own locomotives but, having received one from its
being carried out by specially devised machines that never tire, builders, they tend it with the utmost care throughout its working
never become erratic or careless in their work—and never go on | life. In order to be able to deal promptly with all locomotive
strike ! In the old days heavy material had to be ' man-handled allments the company have erected at Point St. Charles, Montreal.
in the literal sense. Much hard labour was carried out with a series of huge repair shops lavishly equipped with the most
hammer and cold chisel, and setting-up operations involved the up-to-date plant and machinery for all purposes.
combined efforts of many men working with block and tackle T'he shops are grouped under one roof and the huge building
and hand haul. Back-breaking work of this kind is now almost that accommodates them is 1,056 ft. in lencth and 265 ft in
entirely eliminated in all well-equipped works. width. It is built in the form of a number ;f extensive bavs in

When a locomotive has passed successfully her preliminary which the departments have been arranged in accordance with
trials she returns to the a carefully thought-out plan.
sheds to receive her coats The largest department, of

of pamnt and the wvarious course, 1s the locomotive
himishing touches that are erection shop which is

necessary 1.}Effﬂl'ﬂ she takes 755 ft 1n lﬂﬂi.}fth, HS tt in
up active service. She al-

width, and 56 ft. in height
ready has a grey coat that

to the roof truss. 1t 15
has been applied to protect

0 prot served by a 200-ton over-
the metal from oxidization, head electric travelling crane
and this coat forms the '

| _ and 15 provided also with
foundation of the final

1nd one l0-ton auxiliary crane
painting. In pre-war days and two 15-ton overhead
British locomotives were

electric cranes, one of which
famous the world over for serves an  additional bay
their handsome livery and situated in front of the 34
perfection of finish. Since

locomotive pits. This bay
the war, unfortunately, the 1s reserved for all locomotive
urgent necessity of cutting front end work, such as
down expenses 1n every repairs and rebuilding of
possible direction has re- boller tubes; superheater
sulted 1n the substitution equipments, feed water
of much plainer painting heaters, Westinghouse air
schemes, and the days of

brake work, etc.
such handsome locomotives The blacksmith and forge
as those of the old Cale-

_ shop at one end of the
donian Railway are a thing building extends across all
of the past.

. the bays and 1s equipped
A move in the reverse

ﬁ
T

#'__

d British practice.

| , with down draught forges,
direction was made by the

Canadhan National Railways
last year when they adopted
a colour scheme of bright
green, vermilion, and black
for their locomotives of the
“ 6100 " class. This marked
a new departure in Canadian
railway practice. The first engine to appear in the new colours
was No. 6138, which hauls the “‘International Limited ' between
Montreal and Chicago. The colour scheme is light green for the
boiler, tender, tank and wheels: black for the cab, smoke box,
coal hopper, and feed-water heater ; and bright red for the buffer
beams at each end, the wheel spokes, and the fluting of the driving
rods. It will be interesting to watch the growth of this scheme.

In spite of their bulk and the strength of their component parts,
even such monsters as the “ 6100's " are subject to certain ail-
ments and require periodical overhauling. Hospital treatment of a
locomotive 1s clearly a serious undertaking. The work must be
carried out with the utmost thoroughness, and vet at the same time

M o — N

T'he immense size of the boilers of the “* 6100 ’’ type locomotive may be seen
from this photograph, which shows workmen fitting superheater tubes.

oil gas furnaces and power-
ful steam hammers. The
furnaces and hammers are
served by two 4,000 Ib. and
two 6,000 1b. self-supporting
jib cranes, while the shop
also contains a 10-ton over-
head electric crane. Another
important department is the boiler shop, which 1s a continuation
of the two erecting shop bays. The main bay is 216 ft. in length
and has a 40-ton overhead electric crane that is built on the same
runways as the 200-ton crane in the erecting shop and, therefore,
can pass from the boiler shop through the entire erecting shop
without interruption to any other work in hand.

A feature of all the shops is the scientific manner in which
the lighting has been arranged. The area of glass used amounts
to over 119,000 sq. ft., and windows represent 39.5 per cent. ot
the entire side walls! The interior of the building 18 coated
with aluminium paint to within 5 ft. of the floor, the remainder
being finished in black.
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New Giant Locomotives for C.P.R. 5.R. Engines and Rolling Stock . L.M.S. Locomotive News
The illustration on this page shows the | A further express engine of the 4-6-0 Work on the new series of 2-6-0 mixed-
first of a new class of oil-burning loco- | * Lord Nelson " class has been turned out traffic engines 1s now well in hand at Crewe,
motives of the 2-10-4 type constructed from the works at Eastleigh., It is and the first five to be completed are
by the Montreal Locomotive Works for No. 865, “ Sir John Hawkins, and com- numbered 13150-4. One of the series—
tae Canadian Pacific Railway. These pletes the order for engines of this type No. 13178—will be the 6,000th engine
rowerful engines are the largest in the that was put in hand last year. built at Crewe Works. The 5,000th
Diritish Empire.  They are intended {for The locomotives of the 3-cylinder 4—4-0 engine was built 1n 1911, and was one of
hauling passenger and goods tramns over | -~ " Schools ' class, the 4-4-0 " George the Iifth" class.
the Rocky Mountains section. The authorised last [t was specially numbered 35000 and
combined weight of locomotive and vear for use be- named " Coronation.”
tender 1s a little more than 334 tons, tween  London Additional engines of the L.N.W.R.
and 1s thus 80 times that of the a n d types that have been adapted for working
" Rocket.” [t 1s interesting also Hastings on the Midland division are as follows :(—
to note that the cost of the Canadian a n d “ Prince of Wales " class, Nos. 5649,
locomotive 15 45 times that of other 5748, 5773, 5837 ; ' George the Fifth "
Steplienson’s engine, and it develops coastal class, Nos.. 5211, 5360; “ Experiment "

| class, No. 5496,
| More locomotives of the 4-4-0 “ Re-
nown = class—rebuilt Webb 4-cylinder
compounds—have been with-
drawn for scrapping. They
are :(—o113, " Colossus,” 9123
“Cesar,” 5133 " Collingwooed,"
5170 ** Trafalgar.” Two of
the L.1.5. 4-64 tanks—
Nos. 2193 and 2194—also

have been broken up at

85 times as much power.

The cvlinder dimensions of the
new locomotive are 254 in. by 32 1n.,
and the boiler pressure 1s 275 Ib.
The tractive effort is 77,200 1b.,
and this 1s increased to 89,200 1b.
by the use of the booster

The oil-fired boiler contains
more than two miles of tubing
and 1s constructed wholly of
nickel steel. The fhrebox
plates and stay. bolts are of Crewe.

a new nickel steel with low g ; _ R R , 45T 4 _ 1The small narrow-gauge en-
carbon content that has "‘“"";_‘:tm - _ R - a1 gines, that did much useful
shown good results i1n ex- g . ' " ; | L Bl service In conveying material
tensive experiments. about the works at Crewe

An unusual feature of the are being withdrawn. Only
locomotive 1s that the cylin- two—"" Billy ” and "' Pet '"—
ders and underframes are now remain and these are
cast i one solid piece. This doomed soon to disappear.
great casting includes the “ The Locomotwe " calls atten-
main frame, cradle frames tion to the remarkable fact
and all cross ties in addition that the boilers of these tram
to the cylinders and weighs  couptasy rCanadian Pacific Railway ~ €Dgines have not been re-

nearly 30 tons. The advantage A new oil-burning locomotive of the 2-10-4 type now employed on pas- placed since they were built
of this system of construction  genger service on the Canadian Pacific Railway. The tractive effort and that the same boiler has

1s that far greater rigidity  of this giant engine is 77,200 Ib. increased to 89,200 1b. by the booster. been wused for the same
1S obtamed than 15 possible engme throughout. One "or

R

in  locomotives that are built in the stations, are now nearing completion and two of the engines have seen seventy
ordinary manner, it 1s expected that they will be put 1n years service. ‘Thisis, indeed, a wonderful
G2 ¥V, Tmprovements EET'IE;IT lzg?iﬂ113{;1ilfiing programme at East S
w : ' A . o el W™ .4 T

Among the numerous improvements leigh, Ashford, Hfightﬂ?l and Lancing Beardmure-Cathh VHI:‘ZE-GEHI' for L.N.E.R.
that the (.W.K. are planning to carry out includes the construction of twenty SEOIMRELY S
in the immediate future, there are several 2-6-0 express passenger engimes similar Two L.N.E.R. 4-6-0 express locomotives
that will help to secure a more favourable to the " U " class now 1n service. len of the Great Central type—Nos. 6166 and
course for the ' Cormnish Riviera' and 3-cylinder goods engines also will be 6168—have recently been rebuilt. They
other high-speed expresses that use the butlt during the present year. have been fitted with new cylinders and
main line between London and the West. The building of a large amount of Beardmore-Caprotti valve gear. The ad-
Deviations are to be made at Westbury new rolling stock has been authonsed, vantages claimed for this valve gear are
and rFrome mn order to abolish the speed including 300 corridor coaches—a number that it secures a freer running engine,
restrictions that at present are in force of these are to have a corndor down with reduced wear on the surfaces and a
at these places. Also the much-used the centre—and 16 restaurant cars. In decided saving in fuel and cylinder oil.
section between Cogload Junction (where addition 40 lnggage wvans, 40 general Engines so fitted cost less for repairs
the hnes from London and Bristol meet), utility vans and 350 special passenger- and 1mn addition they spend less time 1n
and Norton Fitzwarren (the junction for train cattle vans will be constructed. the sheds out of service.
the lliracembe and Minehead lines), is The wagon programme provides for This wvalve gear has been tried with
to be quadrupled. Taunton station will nearly 2,000 trucks of wvarious types, success on the LL.M.S. It will be interestine
be reconstructed and the locomotive depot | including 25 refrigerator vans and 75 | to compare the results obtained on the

there enlarged. special meat vans. two railways,
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G.W.R. Notes

Some further engines of the 4-6-0
“ Hall " class passenger locomotives have
been completed at Swindon. They are
named as follows :(—No. 4968, ** Shotion

Hall "' ; No. 4969, *° Shrugborough Hall " ;
No. 4970, " Sketty Hall " ; No. 4971,
- Stanway Hall.”

The following new tank engines also
have been put into

service :— N oOs.
5107 to 5110 of
the 2-6-2 type,

and Nos. 5780 to
5787 of the 0-6-0

type. Tank en-
gines of the 0-6-0
type also have
been received
from the North
British Loco-

motive Co. Litd.,
their numbers be-
ing 7725 to 7736.

Last year the
mileage run by
Great Western
locomotives
reached the high-
est figure 1n the
history of the rail-
way, bemg over
ninety-seven
milhon miles, or
about two milhion
miles more than in
the previous vyear.

The G.W.R. have adopted a new style
of decoration for all third-class corridor
and restaurant car stock. The upholstery
of the compartments 1s in grey and black
moquette, with grey predominating. The
floors are covered with brown linoleum,
with black line border. The interior
panelling is finished in walnut colour, and
the ceilings are of white enamel. In
addition, the seats are halif-an-inch wider
than previously.
The arm rests are
lower by one inch.
Alterations to the
first-class com-
partments 1n-
clude an increase
in  comfort by
sloping the seats
further back-
ward, and raising
slightly the arm-
rests.

The Company's
bullding pPro-
gramme for the
present year 1n-
cludes 161 new
passenger
coaches, 30 milk

Carlisle.

and  perishable
traffic  wvehicles,
2771 freight

wagons, 10

L.N.E.R. Locomotive News

Some additional engines of the |.39 class
0-6-0 goods, have been built at Darlington
works. Their numbers are 2780-4, 1418,
1425 and 1429. New 2-6-0 engines,

Nos. 1389, 1391, 1394 and 1395 have been
completed at Doncaster and sent to work
on the North Eastern section. No. 2429,
a 4-4-0 engine of the former Hull and

Double-heading on the steeply graded L.N.E.R. ‘‘ Waverley '’ route between Edinburgh and
The heavy express is hauled by 4-4-0 No. 9412, ““Laird o' Monkbarns'' piloted by

a 4-4-2 No. 9904, ** Holyrood.”'

Barnsley Railway, has been fitted with

a domed boiler.

NE
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Engine No. 352, " Leicestershire of
the ' Shire "' class recently made a note-
worthy run on the 8.55 a.m. express from
Leeds to Glasgow. York was left 7 man.
late, and in spite of permanent-way checks
at Tursdale Junction, Browney and Relly
Mill, Newcastle was reached on time.
Exactly 85 min. were occupied on the

Sea Breaches G.W.R. Main Line

During the wild weather that prevailed
early in January a breach was made In
the G.W.R. main line between Dawlish
and Dawlish Warren, where 1t runs
alongside the sea. The heavy seas under-
mined the sea-wall and washed out the
earthwork that carried the railway, leaving
both lines suspended in the air.

For several
days no traffic
could pass along
this line. Local
traffic had to be
diverted wia the
Teign Valley line,
and the "' Cornish
Riviera Express =~
and other through
trains were com-
pelled to travel
between = Exeter
and Plymouth
by the Southern
Railway route.
This led to some
interesting  loco-
motive ‘working,
The ""Cornish
Riviera Express,’
for instance, was
worked by the
usual engmemen,
who had the usual

engine of the
“King class
from Paddmgton
to Exeter. Arnving at the latter station,
they had to leave their © King " and walk
to the other end of the train, where an
engine of the 4-4-0 “ Bulldog ' class
awaited them. With this they completed
the journey to Plymouth, accompanied
on the footplate by a Southern Railway
driver as pilot.

Repairs to the damaged line were
pressed forward with all possible speed
but under great
difficulties as the
violent seas con-
tinued. Enor-
mous numbers of
granite blocks
were used, set in
quick-drying
cement mortar
and with con-
crete backing.
Within a week
the line was re-
opened for trathe
but for some time
only a single line
—the ““up "’ line
—was available.

L.M.S.
Banana Vans

The [L.M.S.
have ordered 100
vans to be speci-

b Iiiﬂg e {:1355 Fa‘rl'ﬂfﬂﬁj 'R. B. Haddon El.l“‘-:irl b“ilt for thf;
F:T IE ]][ F et 120 Pacific No. 2748, *‘ Colorado’’ at the same point on the *“ Waverley '’ route as the train shown in %iﬁ:ﬁi‘mc,;h;;
mm;mivﬁ \ ‘?‘5 the upper illustration on this page. This powerful locomotive is hauling with ease a load “_j'm b‘r.iﬂg e

> : : .
tank engines; and greater than that requiring two engines of older types. total number of

a new steamer for the l'ishguard-Rosslare
route.

On the main line between Paddington
and Southall the latest type of light
signals are to be substituted for the
old style of semaphore arm and o1l lamp
signals. This should have the effect of
greatly facilitating trafhc working over
this busy stretch of line.

journey of 82 miles 9 chains, giving an

average speed of 58 m.p.h., exclusive ot
any allowances for starting and stopping,
or for the checks en roule.

Tae locomotive building programme for
this vear also comprises 35 six-coupled
tender engines, 15 passenger engines, 4-6-0
type, 15 of 4-4-0 type and 20 0-6-0
tank engines.

banana wvans in use on the L.M.5. up
to 1,700,
During 1930, 12,000 freight wagons

of various types are to be built by the
LL.M.S. atacost of £1,500,000. The vehicles
to be constructed are of many types, includ-
mg 20-ton steel hopper wagons, cattle
wagons and meat yans in addition to the
usual open and covered goods wagons.
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- “Garratt” Express Locomotives for New Zealand -
x . . m
- Interestmg Features of Design m
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View of cab of one of the three ‘‘ Beyer-Garratt '’ 4-6-2 4 2-6-4 type express locomotives that have been built for the New
Zealand Government Railways. A key to the various reference numbers in the illustration is given on the opposite page.

MONG the most interesting additions to the New
A Zealand Government Railways locomotives are
three *° Beyer-Garratt” 4-6-2+2-6-4 type ex-
press locomotives built last year by Beyer Peacock
& Co. 'These are remarkable engines in every reapect
and they represent yet another advance in * Garratt ”
locomotive design and construction.

Fach locomotive i1s equipped with six cylinders—
that 1s to say, each group of wheels is driven by three
cylinders—to which superheated steam is distributed
by piston valves actuated by Walschaerts gearing.
The Gresley system is employed for actuating the

inside valve by means of a combining lever, and the
valves work with a maximum cut-off of 50 per cent.

Steam reversing gear 1s fitted.
FFull advantage is taken in tl‘]]‘.‘:: design of the oppor-
tunity afforded by the “ Garratt ”’ sy stem of construction

for f.:mplnwnfr ample boiler and firebox proportions.
I'he boiler barrel has an outside diameter of 6 ft. 6 in.,

its length being 12 {t. It contains 43 superheater
flue tubes 5} in. diam. outside, and 224 fire tubes 1§ 1n.
diam. outside. The firebox 1s of the round-topped
pattern and has a grate area of 58.3 sq. ft., this grate
being arranged with rocking firebars, mechanically
operated. The ash-pan 1s of the hopper type with
cleaning doors at the sides and below. IFeed water 1s
supplied to the boiler by a top feed device, and three
Ross patent “ pop " safety valves are mounted above
the firebox.

The firebox 1s fitted with two Nicholson thermic
syphons, and firing 1s effected by means of a Duplex
mechanical stoker.

This locomotive represents a very nteresting and
skilful piece of designing work and may be said to
embody the latest developments in *“ Garratt = locomotive
practice. Considerable difficulties necessarily arise with
the 3 ft. 6 in. gauge, owing to the limited space between
the frames, and also 1n this instance to the very limited
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height that was available to the designer.

The working 1n of the mechanical stoker has been
obtained 1n a very satisfactory manner, the coal bunker
being fitted on the boiler cradle, which latter has been

extended to accommodate it. The restricted height of
the engine, 11 ft. 6 in. from rail level, also had the effect

of emphasising the difficulties encountered in designing
the cab owing to insufficient head-room ; but here as
elsewhere matters have been satisfactorily arranged.
The locomotives are intended for working heavy mail
trains on the New Zealand Railways, to replace double

frame carrying the boiler. These units are placed one
at each end of the boiler frame so that the latter is left
quite free for the accommodation of the boiler. The
result of this arrangement i1s that the size of the boiler
1s limited only by the loading gauge, as the fuel and the
water are carried on the engine frames., There are no
axles beneath the firebox, so that this can be made of
any depth and form within reason, with correspondingly
good steaming qualities and fuel economy.

Coal and water are carried in a tank surmounting
the engine unit at the footplate end of the locomotive,

One of the New Zealand Railways ‘‘ Beyer-Garratt '’ locomotives.

while the front unit carries only a water tank. The two
water tanks are connected by a levelling pipe carried
along the outside of the frame. This pipe, together with
the main steam pipes from the boiler to the engine units,
1s fitted with a special swivel-jointed connection.
On account of their peculiar characteristics these
locomotives have proved themselves of particular value
on narrow gauge railways, where conditions make 1t very
difficult to attain the necessary speed and hauling power
with locomotives of the ordinary type. The first
“ Garratt ” was designed and built 1n 1909 by Beyer

heading and banking. The specification called for the
ability to negotiate three chain curves, and also for the
achievement of a speed on the level of 50 m.p.h., and the
negotiation of grades of 1 in 40.

The six cylinders of the locomotives are 161 in. in
diameter by 24 in. stroke. The total heating surface is
2,794 sq. it. ; the boiler pressure 200 Ib. per sq. in., and -
the tractive effort at 75 per cent. boiler pressure 51,580 1b.
1he bunker coal capacity is six tons and the combined
water capacity of the tanks 4,000 gallons.

T'he ** Garratt " is a particularly interesting examp = of

HﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂHHEHHEEHHHHEHEHEEEEHHHEHHHEHHEEHEEEEEHHHHEEEHEHHEEEHEDEEHEHEEU:

References to the numbers on the “Beyer-Garratt” cab illustrated opposite

Westinghouse Pump Steam Cock. 18. Mechanical Stoker : Pressure Gauge, | 34. Reversing Lever,
. oteam Heating Gauge, 19. Do, Do, 35. Blow-Down Valve Operating Levers.

. Exhaust Injector Steam Cock. 20. Do. Distributor Main 36. Drop Grate Operating Levers.

. Carnage Heating Steam Cock. Steam Valve, 37. Mechanical Stoker Distributor Valves.
21. Glass Water Gauges. 38, Carriage Heating Reducing Valve,

. o.F, Lubricator Steam Cock. 22. Do. Do. Water Valves, 39. Mechanical Stoker Engine Steam Valve.

1.
2
3
4
g, Water Gauges : Steam Valves.
7
5

AO0O0O0O00O0000000000000 5

\ Do. Do. 23, Do. Do. Washout Valves. 40. Mechanical Stoker Engine Auxiliary Steam
. Blower Steam Cock. 24. Regulator Handle. Valve.
9. lurbo-Generator Steam Cock. 25. Air s5anding Valve. 41. Hand Brake Gear.
10. S.F. Lubricator Steam Cock. 26. Duplex Pressure Gauge. Air Brak 42. Operating Rod for Ashpan Bottom Doors.
11. Injector Steam Cock. 27. Single Dao. LA LrrraT 43. Operating Rod for Ashpan Front Damper
12. Drifter Valve, 28. Sellars’ Injector. Doors,
13. Steam Pressure Gauge. 29. Driver's Brake Valve. 44. Operating Rod for Ashpan Kear Damper
14, ** Detroit " Sight Feed Lubricator. 30, Do. Do. Doors.
15. Do. Do. 31. Cylinder Cock Operating Valve, 45. Firedoor. _
16. Do. Do. d2. Brake Valve Isolating Cock, 46. Mechanical StoKer Distributing Heads.
17. Rocking Grate Operating Valve. 33. Brake Release Valves, 47. Mechanical Stoker Oilcup.
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the articulated type of locomotive. The primary
purpose of such locomotives in general i1s that of pro-
viding for safe and easy negotiation of difficult curves.
The ** Garratt ” possesses this valuable feature to the
full, but 1ts main object 1s to provide a range of power
that cannot be attained with locomotives of the con-
ventional type. Another point of importance is that
the * Garratts " are " double-enders " in reality as well |
as In appearance, for they run equally well in either
direction and thus make long turntables unnecessary.

A " Garratt” locomotive may be described as
consisting of two separate engine units connected by a

Peacock & Co. Ltd., for the 2{t. gauge line of the
Tasmanian Government Railways. Since that time the
progress of this type of locomotive has been very rapid,
notably on the 3 ft. 6 in. gauge South African railways.
‘““ Garratts '’ have also proved themselves of great value
for haulage work in the vards of large works where,
owing to the limited space available, the conditions are
liable to be very severe as regards gradients and curves,
while the loads to be hauled are usually heavy.

For the information and illustrations contained 1n this
article we are indebted to the courtesy of the Editor ot
“The Beyer-Peacock Quarterly Review.”




THE MECCANO MAGAZINE

V.—Railway Engineering

IE previous articles the ranks of such boys that technical apprentices are recruited.
in this series we These are taken on when they are between 16 and 18 years of age,
have dealt with and thev complete their apprenticeship after five years of service,

the manner in which or when they are 21 vears of age, whichever is the longer period.
a boy may enter A point of some importance is that in some cases the practice of
upon a career In recruiting apprentices from the sons and relatives of workmen
Mechanical or Elec- | already employed is not followed in the case of technical apprentices.
trical Engineering, During their five vears in the works technical apprentices pass
and have explained | through the departments in which turning, fitting, erecting and
in detail the steps other operations are carried on. Thus they receive thorough
by which he obtains the necessary training. This month we practical tuition in each of the trades concerned and acquire a sound

knowledge of Locomotive Engineering as a whole.
In certain instances the course of training 1s
extended to include work in the pattern shop,
and in the iron and brass foundries. The technical
apprentice also may be allowed to enter the
drawing office, where he learns how to express
ideas graphically, or even the general office,
where he may make acquaintance with the usnal
routine of business.

The general education of a technical apprentice
must be continued while he is serving his time,
and he is expected to attend classes at T'echnical
Schools or Colleges. The apprentice who hopes
to make real progress in his chosen career should

take this portion of the training very seriously,
for the courses arranged at such schools
prepare students for the examination
for the National Certificate in En-
gineering. This 1s a wvaluable
diploma, and to obtain 1t should
be the aim of a technical apprentice
in any branch of engineering.
There i1s always the possibility
that a brilliant and persevering
student may take an external
degree in Engineering ot London
University after studying at a
Technical School or College. The
possession of such a distinction,
in conjunction with practical train-
ing in a high-class engineering
works extending over five years,
1s a proof of ability and character.
In view of the wvalue of the training
that is given to a technical apprentice, it
is scarcely to be expected that he will earn high
wages during the apprenticeship period. . To
begin with, he may expect 10/- to 12/~ per week,
and this rises to a maximum of from 27/- to
30/~ per week in the final year of his service.

[n previous articles in this series it was pointed
out that the best method of becoming a fully
qualified and competent” Mechanical or Electrical
[Engineer is to obtain a degree at a University and to
follow this up by taking a student apprenticeship
in order to gain the necessary works experience.
This is also the case with Locomotive Engineering.
The degree courses arranged by University

propose to consider engineering from the railway
point of view. The engineer is very greatly
concerned with this form of transport. For
instance, the building of locomotives and wagons
is a special branch of Mechanical Engineering,
and similarly the construction and upkeep of
track, bridges and tunnels is the work of the
Civil Engineer. In the present article we describe
the prospects of careers in these two branches.

Locomotive building is carried on by the
railway companies themselves and also by many
firms, who make engines of all kinds for use at
home and abroad. In the works where these
are built a very large number of skilled tradesmen
are employed. They include pattern makers,
moulders, fitters and turners, and entry
into such trades is secured in exactly
the same manner as in any ordinary
efigineering works. DBoys between
the ages of 14 and 16 are apprenticed
to one of the trades carried on,
and they serve in this capacity
for five years, or until they reach
the age of 21. They are known
as trade apprentices and in most
instances it 1s the usual practice
to fill any vacant positions of
this kind that occur from among
the sons and relatives ot those
already employed,

[t must be borne in mind that the
training received by a trade appren-
tice is limited in character, for only
in rare cases 1s a boy following this
course able to transfer Ifrom one shop 1o
another. He qualifies in one trade, and 1n 1t he
may rise to the position of inspector or shop
foreman. This carries with it a certamn amount
of responsibility, but trade apprentices have very
little opportunity of filling the higher and more
remunerative posts that are attainable in the
[L.ocomotive Engineering industry.

The wages paid to trade apprentices vary
considerably, but in general from 8/- to 10/-
per week is paid at the commencement of service.
If satisfactory progress 1s made this rises to a
maximum of 20/= to 25/- per week in the final
vear, after which of course the now fully-tramed
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apprentice becomes a tradesman and receives the The Chief Mechanical Engineers of authorities give a student the opportunity of
usual trade union rate of pay, %Ep _{““Ehchﬁfnﬁ?“;fil ﬂﬂmll“ﬁl"é‘ obtaining a thorough instruction in the theoretical
Boys who have received a good education at (L.M.S.R.). Left: Mr. H. N. Gresley, and scientific foundations of engineering. _CDI!SE*
a public or secondary school may enter the pro- E?lEt:t ”fl%EER{:: Vﬁi*g?t: Egrﬁc. B. quently when a student who has obtained a
e s : ; ollett, V.B.LE. ottom L e - == 3K = 3
fession with better prospects than those who Mr. R. E L. Maunsell, C.B.E. degree also becomes famihar with W orkshop

only take up a trade apprenticeship. It s from S.R.). practice, he 1s capable of filling one of the higher
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and more remunerative posts that the industry affords. This
may be on the staff of a firm of manufacturers of locomotives,
or in the department of the Chief Mechanical Engineer of a railway

company in this country or abroad.

[t may be remarked that practically all those who hold leading
positions in the Locomotive Engineering world are memhcrb
of the Institution of Mechanical Engineers. Apprentices with
the mnecessary qualifications should not hesitate to become
Students of this Institute, for such a step will be helpful to them

In many ways. Iull
details of the Institn-
tion may" be. obtained
from the bSecretary,
Institution of Mechani-
cal Engineers, Storev's
Gate, 5t. James Park,
London, S.W.1.

Any boy who wishes
to take up a career in
LLocomotive Engineer-
ing should study care-
fully the account we
give of this occupation
and then make en-
quiries regarding ap-
prenticeship schemes
from as many firms
that make locomotives
as possible 1n order
that the final choice
may be made with
full knowledge of the
conditions. In follow-
ing this up by making
application for appren-
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sulted for places on the permanent staff of the railway on whiclr
the locomotives are employed. 3

Locomotive construction 1s not the only department of railway
work in which engineering 1s concerned. The task of providing

a well-laid track or permanent way and keeping it in the best
condition is as important as that of building powerful engines,

and indeed, the size of these 1s limited by the capacity of the track
on which they are to run.
inability to run

An interesting instance of this is the
"~ on the I..M.S. line from Chester to
Holyhead because of
their large axle weight.

There 1s no definitely
recognised manner in
which a boy may
take up this class of
work. The chief re-
quirement 1s a sound
training in engineering.
lTo-day raillway com-
panies expect all who
aspire - to responsible
technical positions in
their engineering de-
partments to have a
University degree iIn
Civil Engineering, or
to have passed the
examinations qualify-

" Royal Scots

ing for Assoclated
Membership of the
Institution of Civil

Engmeers.

In the case of the
Southern Railway
voung men who have

ticeship, {full details s : secured an engineering
TEHH r{"i i n‘H 'E'{]. 11ca ti”n A. VvView 1n one ﬂ'f t.]].E Shﬂpﬂ Elt thE S Wiﬂdﬂﬂ Lﬂﬂﬂﬂlﬂtl‘-’& Wi}ﬂiﬁ uf thE GI’E ﬂt WEEt’EIIl, {_l -ElE} Ie¢e Inayv l_}.}: comse
should be given. In Railway, showing an overhead travelling crane lifting a 2-8-0 tank engine. ““ Cadets.” as thev are

addition, evidence of
physical fitness should be produced, a step that is decidedly in the
interests of both employers and apprentices.

The steps to be taken on completion of a period of apprenticeship
also deserve consideration, and i1t must be emphasized that a
boy should not enter this, or indeed anv industry, until he has
thoroughly examined the prospects, and is satisfied that the
openings to be found in it will suit him., The exercise of a little
forethought in this respect may prevent disappointment in after life.

The prospects of a trade apprentice are himited i1n character,
for usually he 1s able only to
secure a position in shops
similar to the one 1n which
he has been tramned. '1lhe
technical apprentice has a
wider field in which to look
lor openings. He may be
retained by the fHrm with
which he has served during
the training period and may
hnd the prospects of ad-

vancement very bright. Al-
ternatively he mayv look
aronnd for a position 1n

which he may gamn further
experience and a wider
knowledge of locomotives
and their construction.
Many good appomntments
offer themselves abroad.
Positions of this kind may
be obtained in several ways.
They may be advertised,
Or a vyoung man who 18
willing to go abroad mav be
recommended to the con-
trolling officials of a railway
by a well-known locomotive
engineer. As a rule, appomnt-
ments of this kind involve
some responsibility and 1t 18 necessary that the man who takes
one of them should have a complete practical knowledge of every
branch of lL.ocomotive Engineering. Very often ﬁl'ITh who com-
plete contracts for the construction of locomotives for use in
Africa, South America, or elsewhere abroad, send out with the
locomotives men who have been engaged 1n their construction
in order to ensure that they are properly run. This often leads to
securing a good appomtment, for naturally such men are best

The Erecting Shop at Swindon.

For permission to reproduce the photographs
on this page we are indebted to the G.W.R.

called, 1in the engineer-
ing department. In many respects the position of a Cadet 1s
similar to that of a student apprentice in an engineering works.
He serves for three years, during the first year of which he receives
no salary. After 12 months’ service he becomes a Supernumerary
Permanent Way Inspector and may receive a salary of up to £100 per
annum. In his third year a Cadet ranks as Junior Engineer
Assistant, and his earmings may rise to £200 per annum.
If a Cadet wishes to be re ammi im the {nﬂuhnn s service at the

conclusion of his three years' term of service, he must pass the
examination for Associate
Membership of the Institu-

] -i ‘[f ': tion of Civil Engineers.
i e . . He then becomes an En-
e ey gineering Assistant. After-

ward his progress will de-
pend upon himself and he
will obtain promotion to
higher grades i1n the service
In accordance with merit
and seniority.

Naturally only a certamn
number of Cadets may be
appointed in any one vear
and those who have the
necessary qualifications
should make application as
soon as possible. This must
be done on a form that
may be obtained from the
Secretary of the Company.

Although the possession
of a degree i1s essential 1if
the higher posts 1n the
engineering department ot
a Railway Company are
aimed at, it 1s possible to
enter this department in
other ways and with quite
good prospects. For instance,

a boy may enter the drawing office as a junior assistant. At first he

will have many menial duties to carry out, but if he shows any

aptitude for the work he will eventually find opportunities for
improving his position. It 1s also possible to enter the Permanent

Wavy Inh}“;-r-c tor's Offices as a junior clerk. The work carr led out 1n

there is quite interesting and the position may offer good prospects
to a boy who is enthusiastic and keen to make progress. Naturally

there is very keen competition for openings of this kind.

I--I."Fll"l"-l..
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Testing Aeroplane Ribs

The accompanying illustration shows

an apparatus recently designed and erected
at the Whitley Works of Sir W. G.

Armstrong Whitworth Aircraft I.td., for

testing the ribs to be used in aeroplanes.

In testing such a structure the load
should be applied in the manner in which
it is actually imposed when the part is
in service. For this reason the apparatus
has been arranged to apply loads at a
series of points along :
the rib. The loading
positions are spaced
closely in the region
near the leading por-
tion of the rib, where
the highest air pressure
1s met with.

The rib to be tested
1s supported 1n a frame-
work that takes the
place held in an aero-
plane by the fabric
and stringing. This
framework is free to
move vertically and a
downward pull 1sexert-
ed on each unit of it
by a series of levers,
the lengths of which
are such as to apply
the required load at
each point. The weight
of the framework and
levers is supported by
adjustable springs.

Short lengths of spar
are fitted in the rib
and rest on rigid supports, though free to
pivot on them. The reaction to the
applied load 1s given by these supports.

Above each unit of the frame i1s an
adjustable device that permits only a
small downward movement. If a rib gives
way under the load applied the distortion
remains quite local, therefore, and is not
communicated to other parts of the rib.
This enables careful inspection to be made
of the point where failure of the rib takes
place and the weak place may be streng-
thened if the rest of the rib is to be further
tested.

Enlargement of the ‘““RI101"’

A new gas bag 1s to be fitted to the State
airship, “"RI01." The new bag will con-
tain about 500,000 cu. ft. of gas, and the
addition of the new frame-section that
will be required to accommodate it will
increase the total length of the ship to
800 ft. The bag will bring the total
capacity of the vessel up to 5,500,000 cu. ft.,
and thus it will be the largest airship in
the world, until the completion of the U.S.
Navy airship “ZRS-4."

Courlesy]
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The remarkable machine, described on this page, on which

New Distance Record

A new closed
has been set by two French aviators, MM.,

Costes and Codos, who flew in a Breguet
“Queshion

XIX type machine named

Mark.” The attempt was started from an
aerodrome at Istres near Marseilles, and

for 52 hrs. 34 mins. the machine flew in a

circuit between Marseilles and Avignon,
covering

4,978 miles. This distance exceeds by 218

[(Sir W. G. Armstrong Whitworth Aircraft Lid.
ribs for use in aeroplane

wings are tested.

miles that covered in 1928 by Captain
Ferrarin and the late. Major del Prete,
the previous holders of the record.

An interesting feature of the flight was
that a special trolley was fitted to the tail
skid 1n order to facilitate the take off, at
the time of which the aircraft’s all-up
weight was 13,640 1b. Immediately prior
to leaving the ground the rear trolley was
detached from the machine. The total
length of time required to take off was
38 seconds.

London-Cape Town Air Mail Service

An aerial survey of the route from
Egypt to Cape Town i1s now being made in
readiness for the opening of a new air
service for mail and passenger traffic
between lLondon and South Africa. A
service between ILondon and Egypt is
already in operation, and this will be
extended until Cape Town 1s reached.
When the full length of the route is
regularly being flown it is expected that the
journey will occupy eight days as against
the 17 days now required by the fastest
steamers.

circuit distance record

in that time a distance of

the Westland

Air Mail Service in Arctic Regions

A new air mail Service has been put
into operation in Northern Canada. The
region served by it is the Mackenzie
River basin, and throughout the winter

mail 1s carried by aeroplanes that are
fitted with skis in order to make use of
the frozen surfaces of the lakes of the
far north as landing grounds. The service
1s operated by Commercial Airways
Limited.

This development
will put an end to
the almost complete

1solation of Northern
Canada formerly
‘ caused by the winter
freeze-up. The new
service replaces a long
winter trek by dog
team irom McMurray,
on the Athabaska
River, to Aklavik, in
the delta formed by
the Mackenzie River
on the shore of the
Arctic Ocean.  The
distance between these
two places is 2,000
miles, and 12 inter-
mediate posts have
been established. The
trip from McMurray
to Aklavik occupies
about six days in all,
but the actual flying
time 1s only 20 hours.
To traverse the same
distance by dog team
requires no less than two months.

Great Interest was displayved i1n the
opening of this Arctic Air Mail service,
and no fewer than 120,000 letters were
despatched from Edmonton to McMurray
for transfer to the mail machines on their
mitial flights.

New South African Flying Record

Sir Pierre van Ryneveld, Director of
the Air Force of the Union of South Africa,
has made a new record non-stop flight from
Cape Town to Pretoria. The machine in
which the flight was accomplished was of
“Wapiti”' type equipped
with “* Bristol ” Jupiter engine, and the
journey of 850 miles was completed 1n

6 hrs. 10 mins. at an average speed of

more than 140 m.p.h.

The previous record for a flight between
the two cities was held by the same pilot,
who mn 1928 flew from Cape Town to
Pretornna 1in 7 hrs, 25 mins., and made the
return journey in 7 hrs. 20 mins. On
that occasion Sir Pierre used a D.H.9
machine fitted with a 450 h.p. Jupiter
engine.
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The Saro ** Cutty Sark "’

An interesting light cabin flying-boat
produced by Saunders-Roe Ltd., of East
Cowes, Isle of Wight, is the Saro  Cutty

Sark.” The machine 1s of the cantilever

monoplane type and has been designed so
that it 1s possible to fit it with one engine
of 200 h.p., two engines, each of 105 h.p.,
or three engines developing a total of 240

h.p. The usual practice is for the boat to
be fitted with two 105/115 h.p. Cirrus-
Hermes engines. These are carried in
nacelles situated above the wings, a position
in which they sustain no damage from
sea-water, even 1n
quite heavy seas.

The hull of the
" Cutty Sark™ 1s
of the all-metal
type and may
readily be repaired
by any of the
ordinary methods.
The wing 1s of

wooden construc-
tion, and 1s fitted
with several water-
tight compart-
ments. It con-
tains the main
petrol tanks, the
ma X 1 mu m
capacity of which
18 40 gallons, and
the normal
capacity 36 gal-
lons. Fuel from
these is pumped
to smaller tanks
at the back of the
engine nacelles from which 1t 1s fed by
gravity to the engines.

The ‘“Cutty Sark’ has a wing span of
45 ft. and a wing surface area of 320 sq. {t.
It is 11 ft. 2in. in height and 34 ft. 4 1n.
in overall length, and the hull measures
32 ft. by 4ft. The machine weighs
2,246 1b. when empty and 3,200 Ib. with a
normal load, but in exceptional circum-
stances an additional 200 1b. may be
carried. The power loading varies between
15.3 and 16.21b. per horse power, while
the wing loading is from 10 to 10.6 Ib.
per sq. it.

This flying boat has an operating range
of 340 miles at a normal cruising speed
of 8 m.p.h.,, and for short periods 1s
capable of travelling at a maximum speed
of 105 m.p.h. Four passengers may be
accommodated in the totally-enclosed
cabin, behind which i1s a luggage compart-
ment. A small locker in front of the
cabin accommodates spares.

Airship Mooring Mast on Skyscraper

On page 14 of the "M.M."  for January
last, details were published of a skyscraper
that is to be constructed on the site of the
former Waldorf-Astoria Hotel, New Y ork.
This will be known as the Empire State
Building. It is now stated that an
airship mooring mast 200 ft. in height 1s
to be erected on it. The building itself
is to be 1,100 ft. in height, and thus the
top of the mast will be 1,300 ft. above
street level.

The mast will be constructed so that it
will be capable of holding an airship when a
50 m.p.h. gale is blowing. If the scheme
is put into operation airship passengers
will be able to disembark right in the
centre of the city, instead of leaving these
vessels on the outskirts and completing
their journeys by rail or road, thus
losing time that may be wvaluable.

Couriesy]

The Dornier “* DO.X "' in flight over Lake Constance. This flying boat, which is the largest heavier-
than-air machine yet built, was described on page 922 of the ““* M. M.'’ for December last.

“ Sabena *
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New Air Liners for Belgian Company

For a number of years the Belgian
Company have employed
Handley-Page WS8F type aeroplanes in
operating their air lines in Europe and the
Belgian Congo. These are now being re-
placed by triple-engined Fokker I VII-3m.

type monoplanes, and the first batch
of the new machines has already been

delivered.

The change of type i1s disappointing to
the British Aircraft industry, but it is
gratifying to note that the Fokker machines
are equipped with ** Bristol "’ Titan engines

constructed under licence by a Belgian
firm. These engines are of the five-cylinder
air-cooled radial type, and at 1,870 r.p.m.
they develop 220 h.p. In design and
construction they follow “ Jupiter ” prac-
tice.

Change in Air Mail Route to India

Eventually machines of the India Air
Mail Service will fly to Alexandria by way

of Cologne, Nuremburg, Uskub, Salonika,
Athens and Crete. From Alexandria the
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THIS MONTH'S AIR STORY

"““What was the cause of the crash ? "’
““1 got into an air pocket."
*“ And was there a hole init? "
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present route to Karachi will be followed.
The change in route shortens the journey

by about 100 miles, but its chief purpose is
to avoid crossing Italy. The decision to
make the alteration is the result of the
failure of Imperial Airways Ltd. to arrange
satisfactory terms for a renewal of their
agreement with the Italian Government,

In India itself the Air Mail Service has
been extended from Karachi to Delhi via
Hyderabad, Imperial Airways Ltd. having
secured a contract from the Indian Govern-
ment to operate the new service for two
years. At the end of that period it is
expected that the line will be taken over
by the b5State. The extension is very
interesting for it forms an additional
hnk 1i1n the projected service between
London and Australia. The next portion
that will be put into operation is that to
Calcutta and Rangoon for which a service
will shortly be established. The line
eventually will be extended to Australia by
way of Rangoon and the East Indies.

[Dornier Metallbawten G.m.b.H.

World’s First Regular Airship Line

A company has been formed in America
with the object of establishing what
probably will be the world’'s first regularly
operated airship service. The initial opera-

tions will extend from a pomnt on the
Pacific Coast of the Umted States to
Hawaii, ‘but when a sufficient number of
airships are available the service will be
extended to Manila in the Philippine
Islands. For this reason, a mooring mast
only is to be erected at Hawaii, and large
hangars to accommodate the airships
are to be built at the United States
terminal, and
probably also at
that in the Philip-
pine Islands.

The airships to
be used will have
capacities of
6,500,000 c.ft., and
will be similarito
the wvessels now
being constructed
for the United
States Navy by
Goodvear -
Zeppelin Corpor-
ation. A descrip-
tion of these giant
airships appeared
on page 924 of
the “M.M.” for
December, 1929,
Those to be con-
structed for the
airship line would
be capable of mak-
ing the journey
between the United States and Hawaii in
one-and-a-half days, and only four-and-a-
half days should be occupied by the
flight across the Pacific Ocean to Manila.

British Light Aeroplanes

We are frequently asked by readers for
a list of hight aeroplanes manufactured by
British firms. There are 14 of these and
below we publish their names, together
with those of three light seaplanes, and one
light flying boat also made in this country.

Name Manufacturer
Autogiro Cierva Autogiro Co. Ltd.
“ Avian "’ A. V. Roe & Co. Ltd.

" Bluebird " Blackburn Aeroplane &

Motor Co. Ltd.
Civilian Coupé Civilian Aircraft Co. Ltd.

“Elf" George Parnall & Co.
Y Gadfly ¢ (:lenny & Henderson.

" Martlet "’ Southern Aircraft Co. Ltd.
" Moth ” De Havilland Aircraft Co.
Ltd.

“ Pheenix ™ Boulton & Paul Ltd.

" Robm A.B.C. Motors Ltd.

“ Spartan Simmonds Aircraft Ltd.
Sports Coupé  Desoutter Aircraft Co. Ltd.
“ Swift "’ Comper Aircraft Co. I.td.
“ Widgeon " Westland Aircraft Works.

Light Seaplanes and Flying Boat

" Bluebird & Blackburn Aeroplane &
Motor Co. Ltd.

" Cutty Sark ™

(F.B.) Saunders-Roe 1.td.
" Moth De Havilland Aircraft Co.
Ltd.
“ Mussel Short Bros. (Rochester and

Bedford) Ltd.
Handley-Page Slots for Sweden

Arrangements have been made between
Handlev-Page Ltd. and the Swedish
Government for the equipment of all
Swedish aircraft with! Handley-Page slots.
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My First Adventure in a Seaplane

What Meccano boy has not wished he could bhave a ride in a seaplane? Here is the story of one
whose wish came true, and what a thrilling flight he had. The ’plane fell in the—but read it yourself !

1

5, 6

FOR weeks I had been worrying my friend, Lieutenant
Henderson, a veteran aviator and war ace, to
take me for a flight in a seaplane. And now,
at last, the much coveted permission had been given.
The lieutenant had just telephoned me that he would
take me up at 4 o’clock that afternoon. He was to
call for me at 3.30, so we should have plenty of time
to get to the seadrome.
How the time dragged ! It seemed as though half-
past three would never come. But at last it did, and
with it came the lieutenant in a sports model car.

Needless to say,
I was all ready
to go as soon
as he arrived,
and 1t took us
only a few
minutes to drive
to the big air
station, which
was on the
water-front only
a’ mile or so
beyond the city
boundary.

The seaplane
assigned for the
flicht was of the

naval obser- ‘“ We were ‘taxi-ing ' out over the water, our speed increasing every second.”

vation type.
As we approached her I could not help giving a cry

of admiration. She rested so lhghtly on the water

and looked for all the world like a monster dragon-fly,
her silvery fuselage shimmering in the sunlight. A
mechanic was busy warming up her powerful engine,
while some other mechanics were testing each guy
wire and strut to make sure that everything was in
perfect condition.

In size our 'plane is a pigmy among aircraft. Her
wing span is only 34 feet and she 1s but 28 ieet long
over all. But the great power of her engine—a 200
h.p. air-cooled—can send her along at a speed of 120
miles an hour—two miles a minute! Tlhey told me
that she can readily be converted into a land 'plane
by substituting undercarriage and wheels -for the
pontoons with which she is equipped for the water.
'Planes of this type are used primarily as ship-board
spotting ’planes ; they are carried on battleships and
cruisers, and launched into the air by means of a
catapult. Notwithstanding her small size, she has
a “ flight endurance "—that 1is, can carry enough
fuel to keep her so long in the air—of four hours.

[ lost no time in getting into a suit of flying togs,
fixed a helmet on my head and climbed into the
observer’'s seat, behind the lieutenant, who had already
gone aboard and was testing the controls. The safetv
belt was snapped into place, and 1 was ready for the
flicht. The mechanics cast off the mooring lines,
called out, ““all free, sir,” and we were off.
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Immediately a terrifying din broke out. It seemed

to me as though all the machine guns on earth were
firing at once, and it was some seconds before I realized

that all this noise came from the engine on our plane.
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