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During the National Emergency only limited
supplies of

VITALITY BULBS

are now likelv to be available.

If your Dealers ¢ annot suf DLy You with the typ
I i Rl R

YOU Tequire, do let wus h Iv'e ?11:. DETLICWLATS,

rogether with their name and ..f-...."l'c.'.‘i‘i. because it

might just happen that we know of factors who

may be able to supply them,

VITALITY BULBS LTD

T™Y k 3
NEVILLE HOUSE MEE]
NEVILLE PLACE, mm

PARCEL OF USEFUL APPARATUS

(Post 776 Paid)

E'."'ll._’.:llfl:["l:._i. f‘-u_’L‘:-[‘.'_lE'L-.i
and Wales only.

cend also stamped
(Id.) addres -LLZI
envelope for latest
Price List of ot her

equipment

/ Xperiments in
IL hemistry,"'
. plus pos [i:i-:_ l cl.

BEC (Scientific Dept. G), 60, High Street
STOKE NEWINGTON, LONDON N.16

ELITE

GLIDER No. 2

36 inch span
COMPLETE KIT 9/1, Post Free

Contents of Kit: CUT-OUT RIBS,

DOPE, CEMENT, TISSUE STRIP, ETC.,
and FULL-SIZE PLAN.

A diamond fuselage machine with high
parasol wing mounting, cleverly faired
into the wing, giving SUPER STABILITY
and that long floating glide which seeks
and holds thermals. For its size, this
model is unbeatable. Average duration
is of 45-50 seconds, without thermals,
off 100 foot tow line.

SOLIDS

SPITFIRES, HURRICANES, Etc., Etc.
from 273 Post Free

SEND 3d. for NEW CATALOQGUE
Hustrating a FULL RANGE of KITS

ELITE MODEL AIRPLANE SUPPLIES
14, Bury New Road, MANCHESTER 8

CYCLES & MOTOR
ACCESSORIES

THE HALFORD CYCLE CO., LTD.,
Head Office BIRMINGHAM
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ILFORD FILM CN WAR SERVICE. The camera
fights with the guns. Here you see a Naval
| photographer enlarging a negative of an
| action at sea., The Navy uses miles of

l1liord Film and Paper and the six British
| factories of Ilford Limited are working
night and day to satisfy this vital demand.

lLFoRD makers of

LIMITED

films

will be waitin 7

to supply sportsmen
the world over with
their celebrated
RIFLES AND T Z077Y/  DEACE COMES

P I S T O L S ; We are planning for the day when we shall ““change
|

E B ' ' ' .
over ' from war production to peace time activities.

|\ Then Bassett-Lowke with modern equipment and
WEblt? & Scott Lted. employing a team of skilled craftsmen will devote all

S Birmingham thejr experience to making scale models of Railways,
s Encland shipsand Engines to promote the peace-time pleasures
S ngian \ and hobbies of our wide circle of customers., Qur

R {E-SL 150 years ﬂgﬂ] . London and Manchester branches are still open and

our wartime staff will be pleased to give assistance on
any model matters,

-------

“Building a 24" gauge Flying Scotsman,” fully illustrated

_____________________ with drawings and photographs, price 1]- host free.
SR Yartime stock list (L/17) price 4d. post free,

BASSETT- LOWKE LTD., Northampton

LONDON: 112, High Holborn, W.C.1
MANCHESTER: 28, Corporation Street
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i I R I-ANG
ALL BRITISH TOYS
LOOK OUT FOR THESE TRADE MARKS

Lines Bros, Ltd.
TRI-ANG TOYS

Unigue & Unity
Cycle Co. Ltd,

International
Model Alircrafr Ltd.

FROG Pedigree Soft Toys Ltd. JUVENILE CYCLES |
MODEL DOLLS TRICYCLES
AIRCRAFT FAIRYCYCLES

]
/ g'; 77200
Pedigree Soft Toys Ltd.

Hygienic
SOFT TOYS 1

LINES BROS. LTD.

AND SUBSIDIARY COMPANIES
Unigque & Unity Cycle Co. Ltd., Pedigree Soft Toys Ltd.
International Model Alreraft Ltd.

TRI-ANG WORKS, MORDEN ROAD, LONDON

S.W.19
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A firm of engineers who are doing some
important work wanted a spare part in a
hurry. One of them had a brainwave, and he
rushed to the nearest cycle shop and bought a
B.S.A. cycle hub bearing. That hub has now
done seventy million revolutions, which is equal
to travelling 90,000 miles. And not only that:
1t’s done them at a speed equivalent to 120 miles
an hour—pretty good for a bicycle!—and it's still
golng strong

That's the stuff that B.S.A. Bicycles are made
of ! That’s why they’ll stand up to almost anything.

If you haven't a B.S.A. yet but want one, ask your parents to
put your name on the nearest B.S.A. dealer’'s waiting list. He’ll
do his best for you—but you'll have to be patient.

Tm THE BICYCLE YOU CAN’T BEAT

B.S.A. Cycles Ltd., Birmingham, 11




Next Month: “THE FAIREY 'BARRACUDA’.” By J. W.R. Taylor
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Enaland May 1944

With the Editor

The Stephenson Legend

I'he belief that George Stephenson was
"'the i1nventor of the steam locomotive’
.seems to be almost as widespread as ever,
The Inaccurate statements made by the
well-meaning but hopelessly wunreliable
Samuel Smiles, in his famous biography
of Stephenson, have been copied by one
writer after another until a Stephenson
legend has grown up that will be very
hard to destroy.

The truth 1s that George Stephenson
did not invent the steam locomotive, or
even any vital part of it. He had very
little share in the design of the ““Rocket,”
with which he is popularly associated; and
in spite of the claims of Smiles and manv
other writers he did not invent the blast
pipe. Stephenson’s claim to fame lies not
in his locomotive inventions, but in his
splendid achievements as a railway en-
gineer, for which the world owes him a
great debt.

Timothy Hackworth, a short account of
whose career appears in this issue, was a
man of entirely different type. He was in
the real sense an inventive genius, and his
work may truly be said to have laid the
foundation ot the modern locomotive. He
was almost certainly the inventor of the
blast pipe. He was the first to use six
coupled wheels, to apply waste steam to
heating the feed water, and to use eccentrics
to work the feed pumps; and he substituted
spring-loaded safety valves for the weighted
type. In his ““Royal George” of 1827, when
the fortunes of steam haulage were at a
low ebb, he produced the first locomotive
that really earned its keep in traffic on a
public railway.

His work 1s well summed up by Robert
Young 1n his notable book '‘Timothy
Hackworth and the Locomotive,” to which
the writer of our article 1s much indebted:

145

“In every engine Hackworth built he strove
to produce some improved feature which
should add to the efficiency of his locomo-
tives, and this plan he consistently followed
up to the production of his last engine, the
‘Sansparerl’ of 1849. He always had before
him the idea of a higher standard.”

Meccano Helps a Draughtsman

A correspondent sends me the following
interesting story. In a certain aircraft
design ofhice, the layout of a suitable
undercarriage retraction linkage or
mechanism was proving a very sticky
problem. Finally the draughtsman con-
cerned took a week-end off and got busy
at home with his Meccano, long put away.
On the Monday he took with him to work
the solution to the problem in the form of
a complete chassis in Meccano. This was
used for months in the drawing office to
demonstrate what 1s a clever and tricky
chassis. This aircraft is now in production.

This Month’s Special Articles

Page

. Hunting the U Boat 5 .. 146
by Capt. B. Acworth; D.S.0,, R.N. (Rtd.) |
| A Rebuilt L.N,E.R. 2-8-0 .. 149 |

How to Beat Japan o . s 190

‘ By Air, says C, G. Grey

E Republic ““Thunderbolt’ .. 153 |
Why 1s Steam Superheated?’ R ¢ I

Timothy Hackworth 7 .o+ 108

Crow’s Nest in the Orchard . O]

Air News, 162. Engineering News, 157. Railway
News, 154. Books to Read, 160. Photography,
165. From Our Readers, 164. Meccano Sug-
gestions, 166, New Models, 188, Competition,
169. Club and Branch News, 170. H.R.C,
Pages, 171-3. Stamps, 175, 177. Competitions,
178. Fireside Fun, 180,
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Hunting the U Boat

By Capt. Bernard Acworth, D.S.O., R.N. [Rétd.)

HItKI. was a time not long ago when

the U boats (Unterseeboote) were our
greatest menace 1n this war as they were
in the last. In April, 1917, we were within
cl f'r.”l."l.' weeks of h IF'IT {l"ﬂ.lH r TO Lhi 1 ag ni
merchant ships at a far greater rate than
thfg},r could be rvphu"wl. I'}'J to that fateful
month merchant ships were still sailing
singly while warships “"patrolled the trade-
routes.” Convoy had been opposed by
those 1n authority on the ground that it
“put too many eggs 1in one basket.” But
im April, as a last
resort, the advo-
cates of convov
were given a chance

of testing thelr
strategical and
tactical i1deas, with

the results that we
know. Convoy
saved us. Only 0.5
per cent. of ships
salling 1n  convoy
were lost. Why was
this? The reason 1s
simply explained.

First, and {fore-
most, in the last
war a large group
of ships was almost
as difficult for U
boats to locate as
was a single ship,
so vast are the
ocean spaces. lhus
1f 00 ships sailed
in close - formation,
the U boats had
little more than
one-fiftieth of the
chances of sighting
a target. This was the
convoy success. lhe second one was the
concentration of the defence of these
gr ouped merchant ships instead of scatter-
ing patrol vessels over the seas and oceans
where I‘IHIHII’I,L', for U boats was l1ke
hunting for the proverbial needle in a
haystack. In a sentence—convoy sub-
stituted for many small single unprotected
targets one large well protected one.

Yes, you may say, that is clear and we
already know it. But why, for the first
three years of ths war, did convoy fail
to give the protection that it did in the
last one; and why 1is it now, at long last,

chiet cause of

Keeping watch over the convoy.

information by
course and speed of a convoy that will

proving once again successful?
1S 'L"ﬁ.'t‘l—h;hl. ll'-f‘l':-'ut,

The answer
long-ranging aircraft
have HIHLIF.' lf, 1,’!'11*-‘%”}1 to locate ;'I:”Ii re I}::-I't'
the large slow-moving convoys far out at
sea, thus enabling the U boats to mass
(pack) against the ‘on-coming convoy

Second, owing to the pre-war disarmament
policy, we had totally insufficient escort
ships to protect our rn'rnn}.'r; against con-
centrated U boat attack.

I'hus 1t will be seen that although convoy
has lost most of its strategical virtue of
eluding attack
altogether, 1t has
retained and
strengthened 1ts

tactical wvalue of
defence against
attack since our

means of defence
escort wvessels and
alrcraft—have
multiplied 1n the
later stages of the
war.
| [ will now turn
to the wvarious
methods of hunting
and destroving U
boats, and the grim
and nerve - racking
experiences which
arethe common lot
of all those, British
or German, who go
under the sea 1n
ships and occupy
thewr grisly business
In great waters—
to paraphrase the
CVII Psalm.
In order to pget
a clear 1dea of the various forms of attack
to which U boats are subject it is necessary
to outline the three sets of circumstances
in which they may be located—First,
when a U boat 1s sighted on the surface
on passage to her allotted patrol area or
ocean rendezvous: second, when a U boat
sights an 1solated ship, or a convoy, and
proceeds to attack submerged; and third,
when U boats, organised in packs, receive
wireless of the position,

of the

pass within reach pack 1n the

course of the next few days.

In the first case the object of the U boat



A submarine surfacing in a frantic hurry.

15, 1f possible, to reach her destination
unobserved. bBecause a submarine lies so
low 1n the water when on the surface. she
can generally sight an enemy patrol craft
before 1t sights her. She can thus sub-
merge until the patrol craft has passed
over the horizon. An aeroplane, on the
other hand, 1s likely to sight the U boat
first and to approach her at 200 m.p.h.
or more. lhe U boat may either remain
on the surface and engage the aircraft
with her anti-aircraft guns, or submerge
and-face the slight risk
of " being accurately
bombed under-water.
The U boat commander
knows that the attack
cannot be sustained,
owing to the few bombs
carriedd. The decision
as to whether to engage
on the surface, or to
seek safety by diving,
will therefore depend
on the mentality of
the captain. It 18
doubtful if many U
boats have been des-
troyed on passage to
their rendezvous.

In the second case,
1f the U boat sights an
1solated merchant ship,
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she will proceed at full speed on the
surface to a position well on the bow of
her target and then submerge and attack
with torpedoes. This is her ideal oppor-
tunity, because the U boat is safe from
counter-attack by gun or depth charge.
If, on the other hand. her target 18 a
convoy, she must expect heavy depth-
charge attack from the escort when she
has disclosed her presence by firing tor-
pedoes. In this case the U boat would
probably seek safety by diving under the
convoy, thus confusing, and probably
eluding, the hunters.

In the third case, which is the form of
attack which cost us so dearly while our
convoy escorts were lamentably few, the
U boat packs ‘‘shadowed'’ the g¢onvoy,
hull-down, during the day, and as night
tell they proceeded at full speed at, and
even into, the massed shipping, engaging
the merchant ships on the surface with
torpedoes and guns. The resulting con-
tusion and darkness generally enabled the
U boats to make their ‘‘get away’™ safely

at high speed on the surface. In short,

Ul boat packs operated mainly as destroyers,

using their power of submergence primarily
as a means of avoiding detection rather
than as a means of attack. |
sut the multiplication of British and
American surface escort wvessels, and of
long-range aircraft, and aircraft carried in
small escort carriers, has added immeasur-
ably to the difficulties and dangers of the
U boats. By day, escort vessels stationed
far out from the convoys have forced the
U packs to submerge, thereby slowing
them up to two or three knots with the
result that they have. generally failed to
maintain a favourable position for massed

The convoy steams on.
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Canadian corvette on convoy duly.

night attack. Aircraft have h1r1 the same effect, but
with the added advantage 'that,
escorts, they generally sight tlw U boats, so that
they not only force comparative mmmaobility upon
them, but also attack them with bombs and, what
1s more deadly for the U boats, call up the surface
escorts to hunt them.

That, as briefly as possible, is what the U boats
now have to face, and the remainder of this article
will be devoted to a short account of how they are
hunted and destroyed by specially equipped anti
submarine craft.

Let us assume that one of a pack of U boats has
succeeded, in spite of the difhiculties 1 have outlined,
in bringing off a surface attack on a convoy at mght,
Having fired her torpedoes she will make off at full
speed on the surface, hoping that the darkness will
cover her surface *'get-away.”’ But in a few minutes
a searchlight beam envelops her and the U Dboat
commander knows that he i1s spotted. A few moments
later the thud and splash of 4.7 in. shells assures

bim that he must either fight it out on the surface
or submerge and seek safety by evasion instead of

by highting. Terrible, indeed, 1s his dilemma because
on the surface, agalmt a well-gunned escort vessel,
his chances are almost hopeless, while 1f he submerges
he and his crew have to face the terrible experience
of being hunted by tMe dreaded Asdic detecting
apparatus and of feeling the quivering shocks from
salvoes ¢of depth charges drawing ever closer to the
fatal distance from the hull. Below him is a mile of
water, and above him, if he surfaces, is certain des-
truction by gunfire. However, choose he must, and
the choice must almost inevitably be to dive unless
bhe is one of the very few U boat commanders who
will escape from the dilemima by surrender while his
ship 1s still seaworthy above and below the surface.

In almost every case, therefore, the pursuing hunter
in the beams of his searchlight will see¢ the U boat
slowing down, her stern rising, and her bow sub-
merging. In 40 seconds, or so, she will have vanished
and the slow cold-blooded hunt will start. Let us
first, in imagination, place ourselves in the hunting
craft fitted with the Asdic Detector and scores of
depth char;;m of immense explosive power which
can be “'set” for various depths.

As [ cannot give details of the detecting device 1
must content myself with saying that, in reasonably
suitable weather conditions, it enables the operator
to report the bearing and range of the U boat within
a degree of bearing and a few vards of range. Nothing
that the hunted U boat can do by silencing herself
can prevent this information of her range and bearing
reaching the captain of the hunter. Herein hes the
fundamental * difference between the hvdrophone of
the last war and the Asdic of this one. Unly in the
matter of depth is there guess-work., 1o overcome

unlike the 511:1;11:&'

this weakness, the depth charges will be set for

various depths so that when the hunter calculates
that he i1s in the right position his salvo of depth

charges will ‘‘straddle’ the U boat vertically as well

as horizontally.
Let us now assume that the hunter has reached

the cnnertgmutmn with the high degree of accuracy
that the Asdic makes possible, and that the first salvo

of depth charges has been discharged. We will now,
again in unagmatma transier to the U boat frum

the moment it ‘‘crash-dived.”

The commander, if his nerves are sound, will
probably go down to, perhaps, 500 feet, because atl
s0 great a depth the depth charges are likely to be
less accurately placed when they explode, and the
majority will explode above him. The sound of the
hunter's propellers will be heard approaching, and
when this is overhead the crew wil! know that the
shock of their lives is about to happen. It comes with
a sickening but muffled roar, and the boat's thin
steel walls, which preserve the little bubble of air
in the ocean depths, quiver. In order to save space,
and in one brief account to cover a variety of possi-
bilities, I will assume that this particular U boat,
instead of being destroved, goes through the same
experience as | did nearly 25 years ago, except for
the vast difference that 1 was attacked by mistake
by friends and not foes. Though the shell of the U
boat is not shattered, water streams in through
damaged joints and seams. She takes on a heavy angle,
and acid streams from the great secondary batteries
into the bilges where contact with salt water generates
the dreaded chlorine gas. The commanding officer
must now decide between almost certain death—
either by poisoning or the collapse of the shell from
the sheer pressure of the sea—or, by blowing al
ballast tanks, rising to the surface where some may
escape death by surrender, while the U boat, with
sea-valves open, sinks to the depths.

As we know, in scores of cases the U boats have
surfaced, and sometimes have even fought a

forlorn action with their gun. But the end is certain,
as the thousands of U boat prisoners in our hands

testify. When, in my own case, | emerged from the
conning tower, the white ensign saved my boat from
destruction by the gunfire of American destroyers
The German ensign would not provide this comforting
sequell

These, very briefly, are the sort of experiences which
altnost daily face the German U boat crews, and
frequently the officers and men of our own submarines,
Some may think that thev might result in a shortage
of volunteers for such nerve-wrecking service bt it
is not so. Whatever may be the case with our enemies,
whose bravery no one questions, Dritish submarines
will never lack a stream of recruits to whom grea:
dangers are not a deterrent but an incentive,
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ThE first of the new L.N.E.R. Class *‘01,"" a conversion from the Class ‘'04"" 2-8-0s of Great Central origin.
An engine of Class ‘*04’' is seen at the foot of the page.

Iu L] - _J * L - - "I -

N interesting locomotive conversion
has been carried out on the LN E.R.
No. 6595, a 2-8-0 of Class '"04."

with

This class i1s a large one, including over

300 examples, and is of exceptional interest
because of i1ts history. During the Great
War of 1914-18 locomotives were urgently
required for war purposes. A 2-8-0 design
originated by Mr. J. D. Robinson for the
Great Central Railway, of which he was
Chief Mechanical Engineer, was chosen as
a standard type, and 521 engines of this
design were built. After the war many of
these were sold to British railways, and
more than half the total found their way
to the LL.N.E.R.

The illustration at the foot of this page
shows the original form of the class. In
order to avoid perpetuating the boiler with
which No. 6595 and other members of
the class were then fitted, 1t has been
given a new type pressed to 225 lb. per
sq. 1n. instead of the 180 Ib. per sq. in.
of the former. The new boiler 1n fact 1s
the same as that used in the locomotives
of the “B1" ""Antelope’ 4-6-0 class, which

was designed by Mr. E. Thompson, O.B.E.,

Chief Mechanical Engineer of the LN.E.R.,
in 1942,

It will be seen that in making this change
of boiler Mr. Thompson 1s following out

A Rebuilt LN.ER. 2-8-0

his policy ot locomotive standardisation.
This applies also to further changes,
notably i1n regard to the cylinders and
motion. Here again the engine has been
fitted with the same cylinders, of 20 in.
dia. and 26 in. stroke, as those employed
on the ‘“'Antelopes,” with Walschaerts
valve gear, piston valves and modernised
steam distribution arrangements, and as
many other details as possible also are
made interchangeable with those of this
class.

Some interesting comparisons may be
made. The cylinders of No. 6595 before
conversion were of 21 in. dia. and 26 in.

‘stroke, while those of the re-built loco-

motive are 20 1n. by 26 in. The grate
area has been increased from 26% s=q. ft.
to almost 28 sq. ft. The superheating
surface has been very largely increased,
from 242 sq. ft. to 344 sq. ft. and the
tractive effort at 85 per cent. boiler pressure
15 now 395,918 lb., an increase of 4,192 1b.
over the 31,326 1lb. of Class ‘'04.”” - The
welght in working order 1s 73 tons 6 cwt.,
2 cwt. more than that of the original
locomotive.

The converted engine has been given
the classification "'01," and to make room
for the new class the locomotives formerly
designated ‘01" are now classed "03.”
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How to Beat Japan

Obviously by Air, says C. G. Grey

UST in case anybody may have the idea that when

Germany has been defeated the war will be over,
let me remind our readers that, apart from stopping

wars between rival factions all over Europe, we stili
have to beat Japan, and that Japan will take a lot
of beating. Years ago Rudyard Kkipling pointed out,
in writing of the fanatical Mahameton Pathans of
the North-west Frontier of India, that a man who
is certain that by being killed in battle he will open
the Gates of Paradise for himself has an advantage
from the start over a man who has a lingering feeling
in favour of remaining alive. The Japanese are
worse than that. Apart from any Buddhist or
Shintoist i1dea of going straight to Heaven, the
Japanese, 1n common with a good many other
Oriental peoples, do not mmuch mind being killed.
They commit suicide with wvery little provocation.
In this war, besides dving as a matter of duty iIn
battle, they commit suicide because of fear of being
taken prisoner. That s not a matter of uuhtary
hopour, but because-they are afraid that their enemies,
whether British, U.S.A., Chinese, Dutch, or Malay,

will treat them as thev themselves would treat
s 1
= - : --I ! 1. .
il_q_.rT:.1l o o i:;-'"-’:.
iR ids o - -

Captured Japanese ““Zero'’ Fighter, bearing U.S. markings.

There are ingeniously cruel people in all countries,
but for wanton cruelty the Japamese probably beat
any other nation. They combine ingenuity and
callousness to a remarkable degree.

Only a few years before this war four sailors ol
the King's Navy were on shore leave for a few hours
from a British ecruiser in a small port in the Japanese
1Island of Formosa—where, incidentally the Japanese
had committed appalling atrocities on the natives
when they conquered them a few years before. Our
King's men had a slight row with a cab-driver and
were arrested by the Japanese police. When they
refused to sign a document saving that they were
in the wrong, they were beaten up and—this sticks
in my mind—the Jap police jabbed the nibs of
fountain pens under their finger-nails and squirted
ink into the punctures. One of our R.N. offhcers
who heard of the row went to the police-station to
get them out, and was himself thrown out with
violence.

Eventually the men were got away, I forget how,

and our Government of that day never even had an
apology or compensation for the men. In an earlier

and sterner age—even 50 or 60 years earlier—the
captain of the ship would have blown the town into its
own harbour and have chanced the consequences.

Also the Japanese are the biggest crooks and the
clumsiest spies in business, More than 45 years ago,
when I was a draughtsman in Coventryv, a Jap came
over with the finest commercial and financial creden-
tials and started a deal with the Centaur Cwvcle Co.
Ltd.—since, 1 believe, deceased—which made very
good bicvcles which were full of patented gadgets.
He bought a couple of samples of each type, paid for
them, and shipped them to Japan. The makers
were deligchted to give him their agency for the Far
lLast on generous terms.

Some months later came a letter demanding much
more generous terms; so generous in fact that there
would have been no profit for the makers. With that
came a statement that the Jap had taken out

L Japanese patents in his own name for all the Centaur’s

patentable gadgets, and poimnting out that if they
refused his demands they could not appoint any
other agent, or open a depot themselves, because if
they did they would be miringing his patents. lhe
nerve of the little beast! So the Centaur Co. told
him to do what he liked: they ‘would do without

Japanese business. _
There is a grand story of a famous knghlish ship-
building company which was

asked to tender for three
cruisers for the  Japanese
Navy. The Japs wanted

complete detailed drawings,
to be inspected and checked
by their Naval engineers;
and, as there was a chance
that the Japs meant to play
straight, a set of drawings
was sent, after some months
spent in preparnng them. A
yvear or so later the drawings
came back with many regrets
that the price of the ships
was too high.
" Something more than a
vear afterwards, we heard in
this country that Japanese
shipyards had launched two
cruisers of the same class

as that for which the English
firm had tendered. And, an

amazing thing, both of them
[ had capsized when they
took the water. You see what had happened? Our
designers, having suspicions that the Japs only
wanted the designs so that they might copy them,
had deliberately designed the hull so that it would
capsize. And the Jap naval architects did not, in those
days, know enough to spot the error in design.

i'iw*ryrthing else such as Interior arrangements,
scantlings of beams and girders, thickness of plating
and so forth, was perfect. And if the Japs had played
straight, and had ordered the ships, our designers
would have altered the design of the hull without
the Jap “‘experts’ noticing it, and thevy would have
had very good ships. As things were the Japs spent
a lot of money cribbing the decoy designs and
building the hulls to them, only to lose the lot, and
serve 'em right,

In the aircraft trade there was a storv that one
of the firms which made our big bombers before
this war gave a party to baptise a new type and
invited to it all the Navy, Army and Air Attaches of

foreign nations represented in this countrv, including
of course, the German, Japanese, Italian, Hunganan,

Russian, U.S.A. and whatnot—prospective friends
and foes alike. The prototype machine, that 1s the
first one turned out, was all jacked up so that the
under-carriage retracted and extracted, and the
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bomb-doors opened and closed and so on.
After all this had been demonstrated the guests

moved on for refreshments. Presently one of our
Air Ministry high-ups said to the boss of the firm
that he wanted to have another look at the machine.
>0 they went back to the deserted assembly-shop,
where the boss man climbed into the cockpit and the

Air Ministry man stood on the floor and asked him to
show how the bomb-doors worked.

The boss pressed the button, the bomb-doors
opened, and out of them, to the feet of the Air Marshal,
rolled the Japanese Air Attaché, sketch-book in hand!
He"was so flustered that he never stayed to apologise
or explain. He just ran—so the story says!

The Japs are not really clever, they are merely
twisters, and in many ways they are entirely stupid,
because they think that intelligent people will be
taken in by their low cunning. | ;

Now those are the people whom we have to lick,
and we shall have to lick them hard to keep thens
from rising again to be a menace to the peace of the
Pacific Ocean. Primarily the job concerns the United
States more than us, because they have more sea-
coast on the Pacifie. But as the Japs are a menace to
Australia, New Zcaland, Malaya, Burma, and even
to India and Africa if allowed to run wild, we have
at least as much commercial interest in smashing
them for good and all. The question is how? The
answer is obviously—by Air Power.

The Japanese showed us, by sinking the "“"Prince
of Wales"' and the ""Renown,’”’ that Sea Power without
air cover is helpless against land-based Air Power,
So the US.A. and ourselves will have to show them
that land-based Air Power can be beaten by sea-
borne Air Power.

The greatest danger is that the great veésted interests
of the Navies and Armies of the Allies will insist that
the Navies shall push the Japs up from the South,
island by island and atoll by atoll, while the Armies
push them down from the north, through Burma
and Malaya tree by tree through the jungles. They
may neglect the obvious fact that air attack on Japan
itself would stop the war in a few months, just as
burning out a wasp's nest leaves all the wasps who are

away from the nest out in the open without a home,’

We could only get at Japan by air from land bases
in Siberian Russia or in China. Russia i1s not at
war with Japan, and is not likely to be, so we can
wash out Siberian airfields. And we are not likely
to get at airfields in China for a vear or two ahead,

Japanese light bombers flying in formation in the Far East. | 4

after we have cleared the Japs out of Burma and
Malaya and have become able to supply China by sea,
" A dozen Burma Roads or railways could not send
into China enough war material to beat Japan from
the air, and the idea of flying enough supplies from
India “‘over the Hump' as they call it, that is over
the Eastern end of the Himalayas, is just Silly. The
Russo-American Severski, of the Walt Disney film,
may say that it can be done—his imaginition works
that way, But General "Uncle Joe® Stilwel]l, of the
U.S.-Chinese Army knows bétter and says so. And I
fully agree with him. We can only attack Japan
irom shore-based airfields 1f and when we have com-
mand of the sea. And by present methods we shall
have to wait years to get that much, * =

When once we can get at Japan from the air¥"the
rest will be easy. The Japanese, on an dverage are
E{Xﬂ‘ pilots, and their aircraft are poor also. "I '‘wad

eavily abused in various papers for saying'so™%hen
the Japs bombed Pearl Harbour, and still moré when
they captured E-iilj_‘.'.',éi ore and Malaya and Buhrma and
the Dutch West *Indies. g |

But when we discovered that at' nd 'time could the
R.A.F. put’ as many as a dozen "Hurrficares'' of the
earliest type into the air at Singapore, péoplé began
to understand why we were beaten. Thése wretched
machines were flown and flown till they were simply
worn out, but old-fashioned as they were they could
ﬁ]lill beat anything that the Japanese put up against
them.

Nevertheless Singapore was not lost altogether by
lack of aircraft as history will tell in due course,

In all this jungle fighting in Northern Birma
aircraft are necessary, but they cannot blast a way
for the Army as the R.A.F. did in North Africa, or
as the Luftwaffe did in Poland and in France. They
can bomb transport by rail or river, or by road when
there are any roads, but they cannot do much against
troops hidden by trees. They can give top cover
against Japanese bombers and hghters and act as
supply droppers to detachments in the jungle. But 1
can see no very spectacular future for the R.AVF.
in the South-East Asia war, apart from towing gliders
and dropping parachutes.

The US. Army Air Force can only do the same

sort of thing, plus carting supplies, in penny numbers,

“over the Hump™ to China.

At present the spectacular jobs are being done in
the South Pacific—or at any rate we hear more
about them. Igland-hopping, as the U.S. Air Force

g
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over here call it, is quite profitable. There are so
many groups of atolls on which the Japs have built
airfields and supply-dumps that ‘‘task forces,”” as the
UU.S. Navy calls its detachments sent on special jobs,
¢an have all sorts of adventures and be very useful.
When the war started and the Japs collared New
(fuinea they came unpleasantly close to Australia.
The Australian people were so anxious that they
insisted on having all their troops back from Africa,
to replace those which had been thrown away at
Singapore. And quite right toeo, -
THose men, and new formations, and the Roval
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Artist’s impression of a seadrome on the lines dﬂclt;pad by Mr. F G. Creed. Re- in
produced by courtesy of “The Sphere."’

Australian Air Force soon had the Japs bottled up
on North New Guinea. By curious coincidence much

of the heaviest fighting was round Lae and Salamaua,
whence, 20 years ago, one of the first profitable air

transport services started flying goods and passengers
up to the Bulolo goldhelds, a journey that took 25

to 35 minutes by air and three weeks by jungle track.
Much in the same way troops used to march for

10 or 14 days from Fort Moresby over the Owen
Stanley range to the fighting area on the North Coast,
fall sick or be wounded and fly back in an air
ambulance in half an hour.

Now an interesting point here is that all through
1942, after the U.S.A. Forces had been driven out of
the Philippines and the Dutch East Indies, and new
troops had been sent to Australiag the U.S.A. Air
Forces were always on top of the Japs, although
their aircraft were admittedly inferior to those fight-
ing in Europe and Africa, just because they were of
older types, and unfit for first-class air war, “Mohawk"’
and ““Kittihawk'' fHghters and early models of
“Lightnings" shot down Japanese “Zeros’' by the
dozen and lost very few themselves.

After about a year we sent a batch of ""Spitfires” to
Port Darwin, at the North West tip of Australia,
where Jap bombers from Timor had been rather a
nuisance two or three times. The Roval Australian
Air Force pilots, from Europe, who took them over,
lay in wait for the next Jap raid. About 30 Japs
came over. A dozen "“Spithres’” went up, and no
Japs went home. The officers at their base must have
wondered what had happened.

A very similar thing happened at the Eastern tip
of New Guinea. A detachment of Jap infantry I-iiﬂ.[it'f{},
expecting to walk peacefully into Port Moresby.
They came along laughing and singing “like a lot of
school kids," as an Australian friend of mine said,
and walked into what he ealled **a machine gunner's
dream.” The Aussies laid out the lot. On an officer
they found orders to occupy a small airfield near by
and hold it ready for the arrival of a formation of
“Zeros'' at a certain hour next day. Before that
hour a formation of "Kittihawks” went up and sat
aloft till they saw the Japs circling round to land,
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with undercarriages down. lhen the “"Kittihawks'
dived, and no Japanese came up again.

Since then, vastly re-inforced U.S. Nawal air forces
have been operating in the South Pacihc., Flying
from carriers, they have won quite mmportant sea
fights in which the U.S5. and Jap Naval ships have
never seen one another. And, to give the Japs their
due, they have sunk, with bombs and torpedoes,
several U.S. carriers and big warships. But, all round,
the U.S. Naval Air Service has had the upper hand
of the Japs all the time,

In the island fighting the U.S.N.A.S5, have sunk
uncottnted numbers
nf Jap transports,
tankers, supply-ships,
barges and such. They
have hammered Jap
bases on the 1slands,
and they have steadily
fought a way through
where the big ships
and supply craft could
follow. Gradually U.S.
Naval Air Power 1s
working up towards
Japan itself and 1s
threatening the supply-
lines of the Japanese
forces in the East

FADDLE OR PROPELLER
TO TURN SEADROME ROUMD
SO THAT PLANES CAMN LAND

AGAINST WIND -

Indies,

Remember, here,
that early 1 1942
Brig. General James
Doolittle, now com-

manding the U.S.
Army's 8th Air Force
England for the
GGreat I'mvasion, took
about a dozen twin
engined light bombers on board a U.S.N. aircraft
carrier, and flew them thence across Japan, dropping
smallish bombs on Tokyo and other cities. Most of
his crew reached China and safety. Some fell into
the hands of the Japanese and, according to reports,
were tortured and murdered. But that attack showed
the way to the conquest of Japan. .

To-day the U.S. Navy has carriers in large numbers.
Some are as big as battleships, many are only con-
verted merchant-ships with flat tops, as the U.S.
airmen call them, built over them. These little
“Woolworth carriers,” as our R.A.F. call them, are
not pleasant places in which to live or from which
or on to which to fly. But they work.

With enough such carriers to cover one another
against attacks by shore-based aircraft, the U.S.
Navy could bring enough seaborne aircraft within
range of the coastal cities of Japan to hammer them
to pieces. Also, with enough such craft we could cut
the Japanese supply lines to Malaya and Burma, and
free the way for our supply ships to China.

Japan has no great command of raw material such as
the Allies have, so the sinking of ships and destruction
of aircraft is far worse for them than for us. Without
supplies from Japan, the armies in China, Burma,
Malava and the Philippines and the Dutch East
Indies would soon have to stop fighting. So, 1n the
end, the answer to the Pacific problem is the bullding
of enough carriers.

Besides carrier-ships of ordinary types there are, |
feel sure, possibilities in seadromes, a Kind of cross
between a ship and a runaway seaside pier, about
which there has been much argument for the past
twenty vears. The advocates of seadromes are now
hard at work again her¢ and in the States, and they
have got to the stage when high Naval Authorities
admit that they can find no theoretical, tactical,
strategical or practical disadvantage about seadromes,
except that there 1s no time to develop them for thie
war. So I suppose we shall have them for the next
war, But I put on record my belief that we could if
we tried, here and in the States, have enough sea-
dromes ready by the end of this year to sink Japan
by the end of 1945,
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Photograph ‘‘Flight’’ Copyright.

The Republic "Thunderbolt”

By J. W. R, Taylor

"'["U the Republic “Thunderbolt” goes the honour of
being the first U.S. A A V. fighter to operate against
the Luftwaffe from Britain, That was in mid-1943,
and to-day the ""Thunderbolt'™1s still in the forefront
of the assault on Hitler's Europe, although it has since
been joined by the “Lightning' and *“*Mustang.”

[t was the hrst new Amecrican fighter to come into
service since the outbreak of war, and its designers
took full advantage of all the lessons tanght by the
great air battles of 1940-41, incorporating self-sealing
fuel tanks, a shiding hood, radio, oxveen, and armour
plate. In addition the ""“Thunderbolt' killed once
and for all the old Amenican bogv of "performance
versus firc-power.”” The lack of a really powerful
engine i 195389 prevented American fighters from
combining high performance with heavy fire-power,
but the 2000 h.p., 18-cvlinder Pratt and Whitney
“Double-Wasp" installed in the “Thunderbolt®
opened up new possibilities. For the first time for
many vears the American industry was able to produce
a1 Ti,;!:!r'!' .r.--:u}'-[.nn' n‘.u:liqv..':i'.i.fl'fr- 1. every way with
contemporary LEuropean equipment.

The *“"Thunderbolt” was designed by
hartveli, a Russian, in 1940, and the prototype—
AP-4/—ifew on 6Gth May, 1941, oanly eight months
after the contract for it was signed. 1t is a single-seat.
all-metal, low wing cantilever monoplane, and has
been described by one test pilot as *“a snub-
nosed powerful-locking
brute." It certainly
lacks the shim lines
of the “'Spitfire™ and
Focke-Wulf 190, but
armed with eight - 50 in,
machine-guns, 1t has
4] ﬁ.i."['-[]ni'}"."-*-l"“r of 773 1b
a minute compared
with the 650 Ib. of the
“lyphoon™ and the
606 1b. of the Fw. 190,

This greal DOWE]
and punch could not be
achieved without push-
ing up the weight to
an unpleasant extent;
indeed the “‘Thunder-
bolt’'s"" weight of 64
tons makes 1t the
heaviest ';ifl:'[f -4'1|ui||1--l
hghter 1n service with
any air force. Kartvel)
had to face up to the
risk that his P’-47 mught

prove too big and

Alexander

powerful for one man to handle, but, as he says: “If we
are not taking risks then we are still building biplanes."
The ““Thunderbolt” did not let himm down, and to-day
it 1s one of the world’s most successful fighters. |

Its top speed is in the region of 400 m.p.h., although
oificial hgures have not been released: and the in
stallation of a turbo-supercharger—a feature not vet
incorporated on British or German types—makes it
admirably suited for escorting high-flying “Fortresses”
deep into Germany, as it develops its full power at a
height where the performance of the Fw 190 drops
ol I'.it}'-lliif-..'.

In addition the “Thunderbolt” has a very long
range, by reason ol 150 gallon drop tank that can
De slung under i1ts fuselage, This tank can be replaced
by a 500 Ib, or 1,000 1b. bomb for fighter-bombing
(ities,

Lt. Compstock of the U5 A A F.,, while practising
aerobatics 1in a “‘lhunderbolt' at 30.000 [t., put his
aircraft into vertical power-dive for 10.000 1t. The
actual-speed reached in this dive i1s not known, but it
nas been calculated that the dirspeed ndicator broke
at about 728 m.p.h. This is but an isolated instance
of the "*Thunderbolt's"” capabilities and does not prove
much by itself; but scores of Focke-Wulfs falling in
flames out of the German skies bear testimonv to the
superior speed, manceuvrability and hitting power of
this American contribution to air supremacy.

Altrio of ""Thunderbolts'' flying in formaltion.
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Railway News

Flat-bottom Track on the L.N.E.R.

In recent vears the LN.E.R. have laid in strelches
of flat-bottom rails: on various parts of thew systeimn,
with a4 view to providing a stronger track for post-
war requirements. Early this year the company
went a decided step further, and at a station a short
distance from London a 1 in 10 lead or connection
has been laid in, fabricated from filat-bottom rails
woeighing 110 1b. per vd. This is in a running line
that is carrying a considerable amount of traffic, and
the trial appears to be fully justified, as the lead is
giving every satisitaction, .

The work has been carried ont to the requirements
of the Chief Engineer's Department, L.ONEK., In
collaboration with Mezsrs, T-l‘_-:]HI Bros, of Ssandiacre,
Nottingham, who manufactured the wvarious parts
at their works., Before despateh the work
was fitted up complete with all the necessary
crossing timbers, as 15 now customary, to
ensure that there would be no dithcuity n
laving n the lead.

I'he actual work was duly carried out on
a Sunday without any serious intereference
with traflic, and evervthing fitted *"according
to plan.” The accompanying photograph
shows the work in progress. Armmrangements
for the installation of further switch and
crossing work of this type are in hand.

A Fast Swindon - Bath Run

During the vear immediately preceding
Lthe present war the fast start-to stop timing
of 30 min. for the 294 miles between Swindon
and Bath, average 39 m.p.h., was given only
to the early morning newspaper train from
Paddington to DBristol and bevond. Some
12 years ago this booking applied to the
4.30 p.m. West of England dining car express
from London, which later left at 3.5 non-
stop to Bath.

From Swindon the line is gently falling
for 8% miles to mile-post 86, where a 1 1In
100 drop begins and contmues for about
14 _miles to Dauntsey. The slight gradients
on to Corsham mile-post 99 consist of 44
miles down and then 7 miles up at 1 1n 660,
leading to the two-mile descent, mostly
at 1 in 100, through the famous Box Tunnel,
which is 1 mile 1,452 yds. long. The line is
then almost level into Bath., Incadentally
A I- ![h!' IJ-III'!,.' '[l|:|]i|-|"| of H:I;I:l.’ ||“+'H'=-..le"'l'i-l.h|*!'
length in the 163 miles of wriginal main line
between  Paddington and Taunton,  wvia
Bristol, while the short 1 in 100 banks just
mentioned are the sole gradients of any note
throughout that distance.

The 4.30 p.m. from Paddington had been delayed
by signals, and by station work at Swindon, which
junction was left .10 min. late, No, 6028 "“Ang
Henrvl1,"later repanyd “King George V'1,"" was hauling
380 tons and was up to the mile-a-minute rate when
passing Woolton Bassett, after which accéeleration
was rapid. The puiximum down Dauntsey bank was
79, and Chippenham, 163 miles, was passed at 714
in 16 min., a slip coach detached there reducing
the load to 355 tons. The minunum at Corsham was
644 m.p.h., followed by a maximum of 76 in Box
Tunnel before slight braking. After passing Bathamp-
ton, 271 miles, in 25§ mun. at 67, a fast run i over
the curves to picturesque Bath brought the tramn
1o a stand at the spa city in 28 min. 35 secs., s
1} min. had been regained on this short, fast booking,
and an average of 62.1 m.p.h. sustamed,

Between Paddington and Swindon that atternoon
there had been bad signal slowings, bringing the

" v, i

express almost to a stop at Delphin Box, cast ol

Slough, and again outside Didcot; but the net time,
allowing for those hindrances, was no more than
77} min, for the 77} miles. The schedule then was the
fast one of 79 min, This spirited run was logged by
Mr. R. A. H. Weight.

Great Western Tidings

“Castles” and “'Kings" are still coming from works
painted green with modified fnish, as now usual;
all other classes are gradually becoming black. No.
G960, the first of the altered ‘‘Hall" 4-6-0s, 15 1In
traffic and we hope to be able to publish details shortly.
Stafford Road Works, Wolverhampton, are still busy
overhauling and painting engines of the smaller
classes hailing from a wide area ol the system,

Locomotives Nos. 7 and '8 are perhaps the most
unorthodox engines built at Swindon in recent vears.
They are miniature 2-6-2Ts turned out in 1923 for
the 1 ft. 114 in. gauge Vale of Rheidol scenic raillway,
which runs inland up to Devil's Bricdee, it ‘the
mountamns, from Abervstwyth on the Welsh roasi
This little line is very popular with tourists 1in normal
times. It had been absarbed by the former Cambrian
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Laving flat-bottom rails on a section of the L.N.E.R. as explained
in the accompanying paragraph. Photograph by courtesy of

the LN.E.R.

Railway in 1913, thus becoming G.W.R. property
when grouping took effect in 1923, Nos. 7-8 are
low-pitched side tanks presenting some tvpical (sreatf
Western features, although their outside \Walschaerts
gear is decidedly unusual in Swindon practice. The
driving wheels are 2 ft. 6 in. 1In diameter; outside
cvlinders 114 in. diam. with 17 in. stroke; Dboiler
Pressure 165 1b. per sq. in., total welght 25 tons.
Line uf Thl‘ ]'i.“it" -|-H|."i|1-'“.-- L'h]lt-'-TI'li"If"tl fl r this line 'I.'I-.]'I'l'1'l-
new and privately owned is still in existenee as
(G.W.R. No. 1213, being a somewhat simtlar though
less powerful 2-6-2 tank.

As a result of o =1".'rif'|1 efort, 28.65% wagons were
recently cleared in two davs and thus made available
for further urgent nse.

- o % ¥

On the L.M.S. worn rails are now resurfaced bv
expert welders in the mgervals between the passage of
trains. Frequently a section of rail can be repaired
nine times before it has to be renliced.



A locomotive of the Surrey Border and Camberley
Railway, of 10{ in. gauge, Photograph by J. Chettle-
burgh, London N.W.2.

An Ambitious Miniature Railway

Une of the most ambitions miniature railwavs in
this country is the Surrey Border and Camberley
Raillway situated between Frimley and Camberley.
[t is five miles in length and of 10} in. gauge, and is
equipped with six splendid steam locomotives., The
overall length of engine and tender is 10 ft. and
welght 1n working order 24 tons. Each locomotive
IS eapable of drawing from six to ten carnages,
carrying about 80 people angl travelling at approxi-
mately 40 m.p.h. There are four stations and a
double tracked line running through picturesque
woods and meadow scenery alongside a river,

The railway ceased operation on the outbreak
of war, prior to which a regular timetable was
operated, with trains every 10 min. from 10.30
d.m. untl 8.30 p.m. When it was open it was
fascinating to watch on it the working of a railway
in miniature, A particular attraction was that on
weekdays visitors could arrange, for a small pay-
ment, to drive an engine themselves—truly the
fulilment of a boyhood dream for most of us.

J. CHETTLEBURGH, London N.W.2.

LN.E.R. Locomotive Notes

No., 2577 “Night Hawk' 15 a further recoent
conversion from class “Al" to “*A3/3." Stream-
lined “‘Pacific' No. 4466, which hitherto had been
named ““Herring Gull,” now carries the name-
1:'.-1;!.[13':'. e ¥ H‘m’pﬁ H'-:‘-.'f;;:r.';i“m.-cfl" that were on INO,
4469 of the same class until that engine” was
withdrawn from service on account of damage by
enemy action. .

Of the new “B1" 2-¢cvl. 4-6-0 type, No. 8303
“Impala” is reported to have done well when tried
over the heavy gradients of the Waverley route
between Carlisle and Edinburgh, and those of the
West Highland line between- Glasgow and Fort
Willidm; No. 8304 ““Gazelle’ and No. 8305 “Oryvz"
have been working G.E. section expresses, while
the next one, No. 8306, is named *“‘Bongeo". after
another member of the antelope family.

It is a far cry from the comparatively light
high-speed expresses for which the “A4" stream-
lined design was originally introduced in 1935 to
the 600-700 tons main-line passenger trains of
to-day. To enable these remarkable locomotives
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t0 start such enormqQus loads more effectively, the
maximum valve cut-off is being increased from 65
to /75 per cent, of the piston stroke, Engines s¢ altened
include Nos. 4466/7, 4487, 4499, | '

We heard recently of a " ]J62" tvpe 0-6-0 outside
cylinder saddle tank, No, 5885, that was still carrying
Iits original date plates reading “"M.S. & L.R. Gorton
Works, 1897," although the Manchester, Sheffield and
Lincolnshire Railway became the Great Central in
1899, the latter concern in turn being merged into
the LN.E.R. in 1923. There were 12 little locomotives
of that shunting class, but only four are now left.
“N2" type non-condensing 0-6-2 passenger tank of
the Gresley *“Great Northern" class, numbered 897,
was built at Doncaster 1n 1925 and began woark in
Scotland. It has since operated on the G.E. and G.N,
London suburban routes and now has travelled again
to Neasden shed, whence it runs on the outer suburban
passenger turns from Marylebone over the respective
joint hines worked by the L.N.E.R. with the G.W.
and Met, (L .P.T.B.) companies,

There are now over 180 powerful “V2" 2.2
engines at work: Nos. 3690-1 are shedded at York.
It 15 understood that the last of the series will be
numbered 3694, and the numbers will then be 3641 -94
and 4771-45899,

Engines lately withdrawn for scrapping include
NOo. 822 of the former N.E. “Bl15" 4-6-0 mixed
trathc class, with 5§ ft. 6 in. diam. boiler, 6 ft. 1 in.
driving wheels and two outside cylinders, built 1911-3:
7T NLE. 3-cyl. “Atlantics” Nos. 714 and 2209:
1T GUNL 4-4-2 No. 4430, which has alwayvs been
stationed at Peterborough or Grantham, sheds that are
included in the same district, except for a spell on the
Cambndge-King's Cross buffet-car expresses: and
No. 6095 of the “"B4" two-cvl. Great Central 4-6-0
“Immingham’ series, which had been condemned
before but was reprieved on account of wartime traffic
pressure. No, 6095 is the first of her class to ge.
NO. B0O39 1s now the sole survivor of the “*D13" rebuilt
Lrreat Eastern 4-4-0s, as No, 8023 has been withdrawn.

It 15 understood that all 54 “B12"” G.E. 4-6-0s
at work on that section, except one, No. 8534, have
now been rebullt with Gresley round-top boilers,
raised framing and improved valve gear. The other
un-rebuilt ones are in Scotland. Somewhat similar
new bollers with round-top fire-boxes have been fitted
to Nos, 8273, 8283 and 8292-3, of Class “*J20.m

A G.W.R. "King"' at the head of a stopping train, after
C o

works overhaul. Photograph by P. Pearce. E
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OWADAYS most locomotives are so
designed that the steam supplied to
their cylinders 1s superheated, that 1s to
say it is given heat over and above that
acquired by simply boiling the water n
the boiler. Now why 1s the steam given
this additional heat? There are many
reasons, but the basis of most of them 1s
that the practice is economical.

[Let us see how this comes about. If
water is boiled in a kettle, the steam has
the temperature of the boiling water, that
s 212 deg. IF. In a locomotive boiler the
pressure 1s greater than that of the
atmosphere, and the temperature of the
steam is correspondingly higher. Steam in
a boiler at 100 Ib. per sq. in. pressure, that
is at a pressure 100 1b. per sq. In. above
that of the atmosphere, always has' a
temperature of 338 deg. F., while ral'-';mg
the pressure shown on the gauge to . 200 1b.
per sq. 1n. increases the temperature to
388 deg. F. This 1s called saturated steam,
and it has the disadvantage that cooling 1t
causes condensation to begin immediately.
For instance, when the steam from a
non-superheated locomotive boiller enters
the cylinders i1t meets metal at a lower
temperature than itself, and its pressure
1s reduced because some of the steam 1s
condensed. To enable the locomotive to
do its proper work more steam therefore
has to be added to compensate for the loss
due to condensation.

Steam Hotted-Up To Dry It

‘Now the best way to avoid this loss 1s
to make the steam hotter, and this 1s the
idea of superheating. After leaving the
boiler, and before passing on to the
cylinders, the steam is given more heat,
and the result i1s that i1t can be cooled to
a certain extent, in the steam pipes and in
the cylinders, without condensation taking
place, the extent depending on the degree
of superheat.

Saturated steam always has mn it a
certain proportion of water 1in suspension.
That is to say 1t 1s not pertectly dry, and
with some boilers the amount of moisture
carried over in the steam 1s quite large.
This moisture represents a direct loss of
heat, as it 15 at the same temperature as
the steam, but 15 of no use as far as the
ywork of the locomotive is concerned, and

Have You Ever Thought About Thls ?

Why Steam is Superheated?

all the firing-up that has gone to make it
hot is therefore wasted. Moreover, the
wetter the steam the quicker the con-
densation, because heat i1s transferred to
a moist surface more quickly than to a
dry ‘one, so that here again there are
serious losses due to the steam not being
dry. By superheating the steam these
troubles are avoided. As the temperature
is raised the steam becomes really dry,
being transformed completely into real
invisible steam mstead of something more
nearly resembling the cloud of so-called
“steam’’ that issues from the spout of a
kettle when its contents reach boiling point.

Old Engines Made Young Again

It will be seen that superheated steam
15 all working steam, so that the trouble
and expense imvolved in boiling up the
water in a ‘superheated botler i1s all pro-
ductive. Thus superheating brings with it
a saving in both fuel and water, and this
enables locomotives to run longer distances
without replenishing supphies. It does
practically nothing to increase the starting
power of an engine, but 1t does allow a
larger horse-power .output to be main-
tained, with an increase in haulage power
when running. In many cases engines
that have become obsolete as a result ot
the increase of train loads have been’ given
a new lease of useful hife by the addition
of a superheater.

The idea of superheating is simple, but
many types of superheater were tried before
satisfactory results were obtained. To-day
superheaters are of what i1s known as the
“‘smoke-tube’ tyvpe. In these, saturated
steam fmm the boiler goes to a collector
called a ""header,” w hit:h 15 connected to
superheater tubes or “elements.” Each of
these cqnsists of four runs of pipe placed
in a large boiler tube, and connected
together to form a continuous passage for
the steam. There they are surrounded by
the furnace gases. The steam in them passes
four times backward and forward along
the heated tubes before it returns ta a
separate compartment in the "‘header
and 1s carried on to the cvlinders. There
is a double advantage here, for the. tem-
perature of the steam is raised by heat that
otherwise would be largely waqtﬁl up the

chim ney.



Engineering News

Tool Salvage in the Thames

It is only to be expected that hammers, spanners,
crowbars and other tools will at times be dropped
into rivers over which steel bridges are being erected,
and of course nuts, bolts and even steel plates and
slings also may find their way intp the water. It is
not easy to retrieve material lost in this manner,
but a very efficient way of doing it has been devised
by the contractors for the demolition of the old
Waterloo Bridge and the construction of the new
one. It takes the form of an electro-magnet 2 ft. 2 in.
in diameter, designed and constructed by the General
Flectric Company. This is specially adapted for use

A construction scene during the building
Tennessee Valley, in the United States, showi
penstocks, each 20 ft. in diameter. Through
behind the dam flows to the turbines driving

the

ander water, and has a lifting capacity for sohd
blocks of steel of 5 tons. The magnet was hung from
the hook of a travelling jib crane that moved over
the roadway of the new Waterloo Bridge, and a
remarkably large quantity of bolts of all sizes, bam-
mers and other materials of great value was recovered
in this way. Systematic sweeping with the magnet
#rom a small boat should be even more effective.

Chicago's New Subway

In spite of war conditions an extensive underground
railway scheme begun in Chicago in 1938 has been
completed. It was designed to supplement the
vlevated rapid -transit railway, and is almost 5 miles
an length. Its cost was over £8,000,000.

The tunnel consists throughout of twin tubes, each
carrying ene track, and it 1&¢ remarkable for the
varietv of engineering methods emploved in  its
construction. - In some places, near the portals, open
cuts were made and the tubes installed in them. In
the central section the soil thromgh which the tunnel
had to pass was unsafe, and there shields were used

of the same tvpe as those employed in driving tunnels

through silt and clay underneath rivers such as the

[hames, and the Hudson at New York. Tunnelling,
siand mining and other methods were used in other
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the ends of two huge
ese tubes water stored

generators in the
power house. In the background are two of the towers of the cableway
system used for carrying the concrete of which the dam was built.
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sections. Where a shield was used the twin bores
are circular in section, and in other places they are
horse-shoe shaped. The walls are all of reinforced
concrete, except under the Chicago River, where twin
steel tubes already built up were sunk into a deep

trench excavated below stream level. The steel tubes
are lined with concrete.

The tunnel is largelv ventilated by the passage of
the trains themselves, and there are special openings
through which air 1s sucked in and pushed onut.
There 15 a sidewalk through the tunnel. This is
placed at the height of the floers of the coaches,
with exits at comparatively short intervals. Switches
are Installed in alarm boxes at intervals of 400 ft.
g0 that current can be cut off over
large sections in the event of an
accident or other emergency.

The stations in the downtown section
are of special interest. There are eight
of them, covering a total distance of
3,430 ft.., and a continuous platform
between the two triacks connects them.
The stations themselves are just below
street level, with stair entrances on
the pavements, and escalators take
passengers to and f(rom the f(rains -in
the tunnel below.  Another striking
feature 18 the use of different colours
for the stations. THe signs, pillars and
walls of these are painted blue, red,
green and brown in rotation so that
they can be identified at a glance as
the trains run in.

London’s Underground Water

The level of the water in the strata
below London 1s being steadily lowered,
and is now from 200 ft. to 300 f{t.
below sea level. The reason for this
is that 1t is being used up at a rate
greater than the supply maintaining
it. The area forms a vast basin, with
cup-shaped water-bearing strata below
a layer of clay. The water-bearing
strata come to the surface around the
edges of the basin, and it is there that
the water enters them. When wells
are bored through the clays the water
rises, At one time it rose to the surface
in many of them, but this has not
been the case for many years.

Conveyor Belts for Building Giant Dams

The practice of using conveyor belts for carrying
materials for dam building has been followed on several
ocecasions in the United States, notably in constructing
the Shasta Dam, in nporthern California, as described
and illustrated in the “M.M." for February, 194Z.
Now convevor belts are to be used to provide the

- main haulage svstem in work of this kind to be

carried out in building a dam across the Boise River,
in ldaho.

The dam is to be of earth, and will be the highest
of its kind in the world. It is estimated that 12,000,000
cu. vds. of clay and other soils will be needed, and
most of this will be handled by belts with a total |
length of nearly 30,000 ft,, or about 54 miles. There
will be nine flights of belting 36 in. in width to carry
clay for the core of the dam from a pit a mile and a
half away, and other materials will be dealt with by
several 60 in. belts,

The capacity of conveyor belts for work of this
kind is very large. It is estimated that by the end of
1943 the Shasta Dam conveyor already referred to,
the total length of which is 9 miles, had delivered
altogether almost 114 million tons of aggregates for
the making of concrete,
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~ Timothy Hackworth

The Story of a Great Locomotive Engineer

I:"-' the “M.M." for June, 1943, we gave an account

of the part played by William Hedley in the
cdevelopment of the steam locomotive, and referred
to the engime built at Wylam in 1813 by Hedley,

n

south Kensington., The success of the “ Roval Georee'
led to an order for another engine. and in 1829 Hack-
worth produced the “Victory No. §," which also
proved vervy successful,

Timothy Hackworth and Jonathan Fisher., Hack- When the Rainhill locomotive competition was
worth subsequently took an important share in announced Hackworth determined to build an engine
establishing the steam locomotive as a practical to take part. The result was the “‘Samspareil’ an
means of haulage, U-4-0 engine with coupled wheels 4 ft. 6 in. in

Timothy Hackworth was born at Wylam on 22nd
December, 1786, his father being foreman blacksmith
at Wylam Colheries, The boy served a seven vears'

diameter. The vertical cylinders were 1 ft. 6 in. in
length and 7 ., in diameter, and were placed in an
inverted position above the trailing wheels. The

apprenticeship under his father at the colliery, and boller was 6 ft. long and 4 ft. 2 in. in diameter, and
on the completion of this was appointed foreman had the grate and chimney at the same end. being
of the ':"-HH.T.]“.‘_%, in 1816 1‘4]””;‘}!11 with a return
he went to Walbottle flue.

The engine in work-
ing order weighed 4 tons
15 cwt. 2 qrs.

1The story of the Rainhill
contest, in which Stephen-
son's ““Kockel” proved the

Colliery as foreman smith
s and stayed there for eight
vears, In 1824 George
Stephenson was appointed
surveyor for the Liverpocol

and Manchester Railway, winner, 1s too well known
and Hackworth took over to need re-telling here,
the temporary manage- The “Sanspareil’” was un-
ment of Stephenson's fortunate. To begin with,
engine works at Newcastle, its weight exceeded the
When Stephenson returned 44 tons permitted for
to Newcastle he offered §-wheeled engines, It was
Hackworth a permanent Ltherefore not eligible for
post with a share in the the prize, but it was
business, but for some alJlowed to take part in
unknown reason this offer the tnals, Then came
was refused, troubles due to defective

In  June, 1825, Hack-
worth joined the Stockton
and Darlington Railway
Company assuperintendent

workmanship, which caused
boller Jeakage and finally
a burst cylinder,

The failure

of the

of the permanent and “Sansparesl’”” was a great
locomotive engines, some {]iﬁ;ﬂ.i[}n‘.h:iuhut'lll to Hack-
three months before the worth, but it only in-
opening of the raillway. creased his determination
He took an active part to bwld a better engine.
In the preparations for His next production was
the great day, 27th Sep- the "“‘Gilobe,”! among the
tember, 1825, and in the e i notable features of which
event itself, 1he operation "’*"!FE was a copper steam dome
of the railway in its early R designed to produce “‘dry™
days was full of setbacks steam. Ilhrs engine hauled
and diftculties, and Hack- Timothy Hackworth. Photograph by courtesy passenger trains on the
worth proved of the ut- of the Director of the Science Museum, South stockton and Darlington
most value to the company hensinglon, London. Rallway successfully for

during this period. The

nrst engine, Stephenson's ‘“‘Locomotion No. 1.” had
an exciting career, including the blowing up of its
boiler, and it was rebuilt and to extent re-
designed three times by Hackworth. * Three other
enzines followed from the works of Robert Stephenson
and Company, and one from Robert Wilson of New-
castie, but troubles continued, and doubts began to
be expressed as to whether locomotive traction would
really be capable of superseding the horse. The
company had seriously considered the abandonment
of steamn when Hackworth undertook to build an
engine that should definitely fulfil all requirements.
The result was the construction of the “Rovyal George,”
for which Hackworth used the boiler of Robert
Wilson's engine, known as the “‘Chiltaprat,”’ which
had been abandoned as a failure.
The "“Royal George” was the first locomotive to
have 5lX :'uljplt'{] wheels :";u:l.lni_{ i1Its other notable
features was the blast pipe, by means of which the
exbaust steam was discharged into the chimney,
thus IJTLH.EHI'[H}J a draught that .'...{J"'r_'.I.T.:.}' iIn;.bl'mr'wi
combustion in the furnace. This engine ran success-
fully on the line from 1827 to 1840. A model of it
built by Hackworth, is now in the Science Museum.

over eight years, and it is
claimed to have attained a speed of 50 m.p.h. Its
career was ended by the explosion of its boiler.

Lhe “Globe” was followed by a number of engines
designed for coal traffic, which proved very successful
and greatly increased Hackworth’s' already high
reputation, lhese Stockton and Darlington ‘“‘colliers”
were of a characteristic design which, with modifica-
tions, was employed on that lineé for coal traffic for
many years., 51X eéngines were built of each of the
two first types and these formed respectively the
“Majestic”’ and the “Wilberforce” classes. The
classes were similar in having the same arrangement
of wverted cyhnders as the “Royal George'': these
were connected to a crankshait in fixed bearings.
1his shait had no wheels on it, but power was trans-
mitted from cranks at the end of the.shaft to the
whoie set of six wheels by means of coupling rods.

In the “"Majestic” engines the cylinders were set
Up 1n a sepdrate lrame at the front or f‘llt!]l[u‘}' end
of the engine, but in the “Wilberforce" series they
were at the opposite end, again in a separate frame.
lhis appears to bave been made necessary by the
difference in the boilers and the firing arrangements
of the two classes, The “Majestic” class nhad_what

B 4
w L )Y
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was called a “‘straight multitubular boiler.” In
this a large tube or flue extended from the fire
grate end for a distance of 9 ft. inside the boiler:
the flue ended in a kind of tube plate from which
1 series of smaller copper tubes ran through the
remaining 4 ft. of the boiler to the smoke-box.
Here was mounted the chimnev, this being of
course at the oppasite end from the firing end of
the boller. The boiler itself was thus 13 ft. long,
and possibly for this reason these locomotives |
were known as “‘long engines' to distinguish them
from the “"Wilberforce' class.

The latter had boilers 10 ft. long with the
tavourite Hackworth return flue arrangement.
Lhere was a large tapering flue which this time
began at the chimney end of the engine. Here the
holler end was fat; at the other end, which was
spherical, there was a D-shaped box or chamber
imto which the smaller end of the flue was intro-
duced. From the chamber a series of smaller
tubes passed back inside the boiler to the flat
erie]l and into the smoke-box attached there, this
smoke-box being in cross section something like
a horseshoe partly surrounding the fhring end of
the large flue, and projecting bevond it. Thus the
fireman did his work at the chiminey end of the
engine, and reached his fre. through the sort of
archway - formed by the hollow centre of the
“horse-shoe’ smoke-box., These curious engines
had twa tenders, one at the firing end for fuel,
and one at the other end carrving a large water
cask. 1The disposition of these tenders wvaried
between the two c¢lasses owing to the difference
in the boiler Jlavout. It must have been difhcult
to decide which direction constituted “‘forward"
and which “"backward'!

These old warniors earned their keep, and the
last engines designed by Hackworth in 1842 for the
atockton and Darlhington still incorporated the double-
tender return-flue scheme. They had, however, the
later arrangement of inclined cylinders at the opposite
end from the chimney, directly connected to the
crank pins of the leading coupled wheels, the inter-
mediate crankshaft being dispensed with. This
modification had been introduced in 1838 in the
cngine “"Tory.”" As late as 1846 1t was said of the
“Wilberforce™ class: “"Take them welght for weight,
they surpass any engine on the line.”

The *“‘Sanspareil’’ locomolive, 1829. Photograph from
the original in the Scignce Museum, South Kensington,
London. Crown copyrighl.

The type 1in general was long-lived; the “Auckiand’”
was still 1n use 1n 1875 in the service of the Consett
water Company, and in that vear it was exhibited
at the Jubilee celebrations of the 5Stockton and
Darlington Railway. Another, the “"Derwent,’’ long
a feature of Bank Top 5Station, Darlington, re-
appeared 1n steam S50 vears later in the* 1925 Centenary
celebrations. Our older readers 1.1.11! perhaps remember
the illustrations in the "M . M. of September, 1925.

Incidentally the first engines to run in British North
America were of Hackworth's design, being similar
in fact to the “Wilberforce’ class. Three of
them were built 1n 1828 and shipped to Nova
Sscotia for the Albion Coal Mining Company.
The first, *"Samson,’”’ ran until 1884, and except
for the last two vears it was in the charge of
George Davidson who had helped to build it.
The veteran engine and driver appeared *‘in
steam' at the World's Fair Exhibition in
Chicago in 1893.

'*-.-pm.ml prominence has been given to these
engines as a series because they were specially
intended for “"coal leading,”’ to use the Stockton
and Darlington phrase, and they fulfilled their
part successfully in this, which was of course
the principal reason for the orginal building of
the line. The “‘coaching traffic ' grew with the
disappearance of the horse as a motive “nit,
after the line had been doubled to avoid the
delavs inseparate from single-line warking under
the conditions of those davs. A notable engine
to deal with this trathe was the “Arrow.'’ woich
set'Ins to have hived p 10 IS name, for H.ack-
worth 1s saitd to* have driven it himself (rom
Stockton to New Shildon, 19% miles, 1 22
nunutes. It 1s credited with having frr'-f:_[w ntly
attained 60 m.p.h. This engine was a 2-2-2,
and had the more normal type of locomotive
boiller with fire-box and tubes, It followed the
lines of an engine built by Hackworth for the
Russjan Government in 1838.

The buillding of engines for service elsewhere
than on the Stockton and Darlington Railway

Model of ‘“‘Royal George'' locomotive, 1827. Pholograph is explained by the fact that from 1833 Hack-
from the original model in the Scence Museum, South Ken- worth had worked that line by contract,

sington, London. Crown copyrighl.

supplving and (Continued on page Lh}
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BOOKS TO READ

Here we review books of snierest and of use to readers of the “"M.M.” "With the exception of
those issued by the Scientific and Children’s Bodk Clubs, whick are available only to members.
and eertain others that will be indicated, these should be ordered through a bookseller. We can
supply copies to readers who are unable to place orders inm this manner. Order from Book
epartment, Meccano Lid., Binns Road, Liverpool 13, adding 6d. for postage.

“THE LUFTWAFFE"
By C. G. Grey (Faber and Faber. 8/6 net)

The story of the Luftwaffe or Gerinan Air Force is
of interest not only in relation to the present war,
but also as providing an outstinding example of
typical German methods, In this book Mr. Grey
follows much the same lines as in his ""British Fighter
Planes," “Bombers,” and "“Sea-Fiyers,” and readers
ﬂlia those fine books will not be disappointed with
this one.

In the first part of his book Mr. Grey tleals with
the start of German aviation with the early experi-
ments of Otto Lilienthal, who made more than 2,000
glides, the longest of which was 1,000 ft. at a top

speed of some 22 m.p.h. His experiments were
followed by the construction

of various types of motor-

the Luftwaffe was being built up to become the finest

Air Force 1n the world. He tells us of his visits to
German aircraft factories in that year and in 1938,

and describes the principle of ‘‘dispersal,” ‘‘an art
n;hi;:;‘l ;: Idiscuvertd at much cost during the blitzes
O *II

A chapter on the development of Germany's Air-
borne Troops brings us to the present war, and this
final section of the book gives a review of eveats in
the air up to the present year. Here Mr, Grey is at
his best, and the story as he unfolds it is absorbing
from beginning to end. A description of the Luftwafie
bombs. of all kinds, and of the various types of recent

E;]Tan aircraft, brings to a close a very remarkable

The 24 pages of illustrations are well chosen and
cover a wide field.

‘driven machines, most of N A "HETA.IE%IH THE: SERVICE
:ll::nm plrggt?n?afusln:;?ag Owing to wartime difficulties, it is By W. ALEXANDER and
rsevered, however, and impossible to guarantee prompt delivery A. STREET
fore long flying really of books ordered as described at the (Penguin Books. 9d.)

began to develop. By 1911
there were some 14 fAving
grounds in Germany; at the
end of 1912 the German
Army had 120 biplanes, 91
monoplanes, and a small
number of miscellaneous craft. By 1914 the Germans
were taking their Service Aviation very seriously, and
big competitions for military aeroplanes were held.
They began the 1914 war with a much bigger Air

Force than we had, and it was not antil 1916 that
we definitely began to get the upper hand. The

German Air Foree fought well right up to the Armistice,
but they were fairly beaten out of the air.

Passing on from 1918 Mr. Grey shows how, after
the closing down of air activity under the terms of
the Armistice, German aviation began to grow again
i one way or another. He describes the beginning
of the German ar lines, the great enthusiasm fer
gliding that swept the country, the development of
the Luft Hansa and the “Secret Air Force."

This brings us to the building of the Luftwaffe as
we know 1t to-day, and in many respects this is the
most interesting part of the book, Mr. Grev writes
with cousiderable inside knowledge and gives us a
graphic account of his personal experiences in Ger-
many. One passage may be quoted: “In the autumn
of 1938, he tells us, "1 flew from Tempelhof to the
new Heinkel works at Oranienburg, . . . . piloted by
Lieut.-General Udet with the famous French aviator
Deétrovat as my fellow-passenger. Udet and Detroyvat
were rivals as the world's most accomplished aerobatic
pilots, so I melt nervous about what Udet was going
to do with the machine. [ expected to travel most
of the way upside down. But he contented “himself
with taking us over the middle of Berlin to show
us the new arterial roads which were to cut straight
North, South, East, West, through the centre of the
city. When we got there he unfolded a map which
he displayed with both hands while he controlled
the machine with the stick between his knees and
used one wing-tip or the other as a pointer to direct
our attention to the places which he was indicating
on the map. It was an exhibition of perfect piloting,
and 1 have never enjoved a flight more.)"

Mr. Grey's account of his visit to Germany in 1935
s of particular interest, He realised then that
Germany was definitely preparing for war, and that

head of this page, but every effort will
be made to ensure speedy despalch,

The subject of this useiu?
addition to the well-known
series of Pelican Books is
especially important at
-_— present, when+‘the command
and use of metals is a vital

factor in war., Iron and steel account for more than
half of the contents of the book, not an undue pro.

portion in this age of steel; but other common metals
such as copper, tin and lead are adequately dealt
with, as are the light metals aluminium and mag-

nesium, and there is a satisfactory amount of in.
formation on the host of minor metals.

The stories told are not dry descriptions of eres and
furnaces. Each metal is dealt with very graphicallv.
We learn something of its history, and where necessary
or desirable are given an insight into its structure as
revealed by the use of the microscope and othe
instruments. The working of metals is well described,
imcluding casting, forging and rolling, the making of
tubes, wires and rods and the joining of metals by
riveting, soldering, brazing and welding; and therec
i§ a chapter on the modern process of powder metal-
lurgy, in which material in the form of fine powder
1s heavily compressed in a die and then subjected to
a heating process, Finally come interesting sections
on metals in wartime and on the future of metals.

Excellent diagrams, easily read tables, and a useful

glossary complete an excellent volume.

“THE CATERPILLARS OF THE BRITISH

BUTTERFLIES"
(Warne. 10/6)

I'his is a welcome addition to the publishers' well-
known Wayside and Woodland Series. 1t is based
on "‘The Butterflies of the British Isles,"” by R. South,
to which it forms a companion volume, and is com-
gﬂed hq_ W. J. Stokoe, with special articles by Dr.

. H. T. Stovin on rearing butterflies in captivity,
ancd their classification. ,

The life cycles of caterpillars are full of interest,
and the book provides a splendid guide to them. It
gives full details of the caterpillars of each of our
British butterflies in turn, explaining where and how
they can be found, and how they can be identified,
and a special section deals with the food plane of
the caterpillars, associating each with those that

feed upon it. The book is very well dllustrated.
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OO0D crops

of -'truit

can only be
ensured by
waging con-
stant battle 1n
the orchard
against 1nsect
pests of all
kinds. The
fruit-grower
has wvarious
wavs of
_ reaching and
Tree spraying tf:tm the crow’s J e st ro ving
' them. One 1is

to surround the trunk of his trees with a
sticky band to catch the wingless moths
that at certain times of the year chimb
them in order to lay their eggs in the
branches. Another, and a more important
one, is to spray the trees with tar oil In
order to reach the pests that are already
csconced there. This is done in winter, and
in order to be effective the tar oil wash
must be sprayed forcibly on to every part
of the tree, so that the liquid penetrates
everywhere and no '
insect refuge 1s left
unattacked.

In small home
gzardens an ordinary
spray or perhaps a
stirrup pump might
syffice for applying the
tar o1l wash, and for
those with a larger
number of trees there
1S special apparatus,
working under air
pressure, that can be
carried on the back.

Crrow's Nestinthe Orchard

Tree Spraying from Tracklaying Units

on the heavy cultivated gronnd under
and between the trees, where wheeled
vehicles would be mmpracticable, and the
outfit is hauled by a tractor that 1s
similarly equipped.

The apparatus that this grower uses 1s
of his own design and is illustrated on this
page. His first idea was to carry the tar
oil itself on the trailer, but he found 1t
better to distribute this through pipes to
various places in the orchard, tapping it
off from the nearest convenient point.
Then the pumps go to work, forcing the
liguid out through nozzles in a fine spray
under pressure.

Directing a pressure spray from below
would not be sufficient for the highest
branches of large trees, as it would leave
the uppermost surfaces untouched. Yet
they must be tackled thoroughly, for the
insect pests tend to congregate on the
highest parts of the trees. For this reason
the trailer is fitted with 1ts most conspicuous
feature, which can best be descnibed as a
crow’s nest. This is carried on a tall column
in order to bring 1t high above the trees, .
and is reached by a ladder. As our illustra-

Spraying in the great SN0 e e et o e
commercial orchards of oo b UG e
Kent and other parts | ¢ oifs =0 1 v "R, BR @ ¢ B
of the country demands e T

larger and more |8 - P A ‘;M =¥ et

complicated apparatus,
however, and a Kentish
grower has devised
what appears to be the best, cheapest and

most effective. He makes use of a trailer

carrying pumps that are fed with tar oil

from stand pipes placed at various positions

in the orchard. The trailer 1s mounted
on Orolo track unite -vhich can be used

This unique fruit tree spraying apparatus is mounted on Qrolo track units.

tions show, the sprayer who occupies the
lofty post can direct the spray on to the
highest portions of the trees and so make
sure that no part 1s left untreated.

We are indebted to Roadless Traction Lid.
for our information and illustrations.
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Air News

The 100,000th *“*Merlin’’ Engine Built

More Rolls-Royce “Merlin®™ aero engines
have been built than any other type, and the
100,000th “Merlin® was completed recently.
1his famous type was introduced in 1927, and
the extent to which it has been improved since
then 1s shown by the fact that the nrst of these
engines developed 1,000 b.h.p. for take-off,
while the latest version of which performance
details are available develops 1,650 h.p., an
increase of 65 per cent,

“Merlin” engines have been used in many
famous types of aircraft, and five types in
which they are giving splendid service to-day
are the “Spithre” IX, "Mosquito,” “York,"
“Hahfax" II, and “Lancaster’” III. The last-
mentioned machine has “"Merlins" produoced by
the Packard Company, of America,

Canadian Pacific Airlines Progress

Impressive 1943 air traffic figures have been
published by Canadian Pacihic Airlines, Last
year the company's aircraft carried the huge
total of 71,8968 passengers, an increase of 24
per cent. over the 1942 hgure, and equivalent
to 196 passengers every dav of the year. Air

Looking down the long assembly line of “Dauntless” dive T80t amounted to 9,489,417 b, which was

bombers at the Douglas Aircraft Company's plant

California, U.S.A.

Another Good Flight by a *“*York'' Transport

-

In our article on the Avro “"York™ in last month's
“M.M.” reference was made to an excellent British-
Cairo flight by one of these machines in service with
Iransport Command, R.AF., Now comes news of
another good performance by a “"York"” of that Com-
mand, On this occasion the machine, captained by
Fit. Lieut. E. Wright, D.F.C,, and with 8,000 Ib. of
urgent supplies on board for the South-East Asia
Command, flew to Delhi, and covered the 6,857 miles
in 31 hrs. 54 min. flying time, an average of 214.9
m.p.h. The pilot went by the regular Cairo-Karachi
air route, and stops on the wav added just over
104 hrs. to the journey time, the overall time being
42 hrs. 30 min. Bad weather was encountered during

the early part of the flight.

More ‘*Mosquito’’ Variants

It is becoming increasingly difficult to keep pace
with the growing number of D.H. “Mosquito™ variants,

for there seems no limit to the uses to which this
remarkable aircraft can be put. The latest wversion

carries a 4,000 Ilb. *block-buster’” on sorties over
Germany and Occupied
Territory, and thus presents
the Hun with another head-
ache, as It now carries a
bomb load equal to that of
our “heavies" of three vears
ago. This is a great tribute
to the sturdy construction
of the *“Mosquito” and to
the far-sighted policy of its
designers, for it was origin-
ally intended to carry a bomb
load of only 1,000 1b.
J. W. R. TAYLOR.
L *® - +

A "Mosquito,” with a D.H.
test pilot at the corntrols, has
been flown from Toronto to
New York., a distance of 377
miles, in 55 min., an average

speed of 411 m.p.h.

| per cent. less than the previous year's total
and averaged just under 26,000 Ib. per day.
Air mail dealt with weighed 2,197.417 1b., an
increase of 28 per cent. over the quantity
handled in 1942, On the basis of 40 letters to the

poulid, 239,717 air mail letters were carried daily,
War Supplies Flown 11,500 Miles

A striking instance of how effectively war supplies
can be transported quickly to distant battle fronts
15 provided by the 11,500-mile service between the
United States and North India operiated by Pan
American Airways for the U.S. Army Air Transport
Command. The aircraft employed on this Florida-
North India service have to fly over two oceans and
four continents as they rush war supplies from America
to General Stilwell’s Army in Burma. The round
trip 1s accomplished in about 180 hrs. and more
than 2,200 transatlantic Hights have been made since

the service began in November, 1942,
3. L ] L]

1n

. : . s A
since Mr. Curtin, Prime Minister of Australia,
annpuﬂced that the Commonwealth Government had
decided in favour of the production of heavy bombers

in that country, it has been reported that the
Government have authorised the spending of £1,250,000
on the manufacture of high-powered liquid-cooled
aero engines,
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““Dauntless’’ dive-bombers are being used with great success in the Pacific
war zone, Here one is seen in the air,
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Percival *‘Proctor’’ 1V, the latest R.A.F. wireless and navigational trainer and light communications aircraft.
The main structure is of wood, and plastics are used for many lightly stressed parts.

¥

The Percival “‘Proctor' IV

Details of the Percival "Proctor’™ 1V, illustrated
above., are now available. This machine. at first
named the “Preceptor," i3 the latest R.AF. wireless
and navigational tramner, and is also in service on
communications dutics., It has been developed from
the ""Proctor™ 1, and 15 a wooden-built low wing
monoplane of 39 ft. 6 in. span, with wings that can
be folded back to facilitate storage. It i1s ntred with
a 210 h.p. D.H. "Gipsy Queen” 11 engine,

The *'Proctor" should prove of great value after the
war as a private-owner type aircraft, as it can seat
four persons very comfortably, and can fly 15 miles
on a gallon of petrol, which makes 1t more economical
than some large cars. ' J. W. R. TAvLOR.

German Warplane Developments

olnce the war began the Luftwaffe has received
very few new tvpes of aircraft.” The policy has een
mainly one of improving existing tvpes to further step
up performance and fire power, rather than incur the
loss of production involved in changing over to the
production of new tvpes of machines, Some 11ge W
designs have appeared, of course, such as the Focke
Wull Fw 190, but on the whole the R.A.F. is to-day

tacing German airceralt simtar in outward form to
the Messerschmitts, Heinkels, Junkers, and Dorniers
that opposed it in 1940, This 1s contrary to practice
in this country, where production has been made
secondary to ensuring that our pilots fly the finest
and most up-to-date fighters and bombers in the
world., Results have proved that the British practice
15 the wise one.

[t is too late for the Luftwaffe to change its policy,
and the latest batch of new German tvpes are merely
variations on the old themes, YMirst, there are the new
I Vasrnier L}qnulbt_‘r:‘-i-. Do 217 l":.l., K2 and .I'lrlll which have
been used in recent tip-and-run raids on this country.
Several of them have been -shot down,. at least one
in rood condition. The Do 217 K1 and K2 are in
seneral similar to the old Do 217 E, but have a
redesigned nose, which 15 very large and bulbous.
Instead of a “'E.T.E]]-EJP" to the x\'jtltlﬂf;rﬂ'{’!ﬂ, the old
g]nsg nose has been extended Hﬁ‘-\'u.ﬂi to fair in with
the cockpit cover. Armament consists of two cannon
and four machine-guns, and the loaded weight is
35.000 1b. The K1, fitted with either two 1,600 h.p.
BMW. 801 or B.MW: 802 engines, and without
bomb load, has a top speed of 315 m.p,h,

The twin-engined Junkers Ju 188 has been developed
frdm the well-known Tu 88, and differs from it mainl
in having a redesigned nose in
which the nose and the cockpit
form just one “‘glasshouse,"” ‘as
on the Dormer Do 217 KI. An
additional gun turret has been
incorporated on top of the
cockpit : cover, bringing the
armament up to one 20 mm.
nose cannon, two dorsal 13 mm.
machine-guns and two wventral
rifle-calibre machine-guns. Top
speed 1s about 290 m.p.h

Other reports concern the
latest developments of the Focke ©
Wulf Fw 190. The *“*Moskito"
15 now known to be fitted with
a Junkers Ju 213 in-line engine,

_ S and 1n consequence has a much
3 longer nose than the Fw 190
2 P The Fw 290 is believed to be
E:.:E: = o e ik P R ’v‘ﬂﬂ'i"-' E ol EillilI.lF iII Most """"*I""*'t*‘* to th'!-'
::.:..-;.;::::_-.:::.. E-‘: ; .! :_: -II .. = e - -".-.-:::'L';;E:;!:{i..::?ﬁ,:::E:E. I; W ].!_'.”]* .t_ll.lt ].-I-I.I:-'l a4 1[ew "'_El ll.n”-... h..P_.
e f o B | BMW engine
G S L R G S e dipiase st 00 : J. W. R. TavyLor,
R ey T ot e e .
e S B S TR N |
Aﬁifa“%ﬁ - gf*;‘-:-:: R llllrlt ps i-u t 18 U.S5. Navy are
aEE ﬂin’:iu-::ﬂr:: ﬁﬁg e e e e A S QI FO0a WOrk In rescuing
R American airmen forced down in

Republic ““Thunderbolts,”” one of the types of aircraft doing fine work

escorting American heavy bombers in their daylight raids deep into Germany.
(See special article on page 153).

the Amazon forests and the
deserts of Central and North-
Itast Brazil, and at least 500 such
rescues have been achieved.
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, From Our Readers

' This page is reserved for articles from our readers. Conlributions not exceeding 500 words in length
are iitvited on any subject of which the wriler has special knowledge or exfrerionce. T hese should be

f . . <
| written neatly on one side of the paper only, and showld be accompanied 1f posstble by orsginai photo-
5 eraphs for use as sllustrations. Arficles published will be paid for. Stalements in articles submautbed
\ are accepied as being st in good faith, but the Edilor takes no responsibiialy for thewr accuracy.
A SOUTH AFRICAN GOLD MINE THE SIMPLON PASS

Recentlv T was given the umw'rlullih' of going over I'his beautiful Swiss pass, which 1 last wvisited in
a Rand gold mine. Bor one who had lived a good while 1939, climbs .to a height of over 6,500 ft. and stretchies
on the Reef, seeing the huge white mine dumps each 12} miles from Brigue, in the Rhone Valley, to Iselle,

onge of the galewavs to [talv., On its northern side
the scenery 15 luscious and friendly-as it climbs from
Hricue through a gorge, over Napoleon'’s Bridge, and
through shadv woods before opening out near the
siymimit in easy sweeps. The views here are maguificent,
particularly of Monte Leone, the 11,600 ft. peak beneath
which is the Suaplon unnel.

On the way the dilapidated automobile shown in
the accompanving illustration 1s seen on the steep
mountain side. It warns all travellers to take care,
for the easy, gentle road from the summit suddenly
changes to a series of acute hair-pin bends on which
an over-confident traveller could verv easily come to
gricf. The make and vintage of the car seem to be
unknown, but an old fellow who was mending the
road assured me that it was the remains of a car
that had once crashed there,

Another feature of interest in the Pass 1s the
Augustinian Hospice at the sumput, which i1s an
offshoot of the more famous one at the top of the
Grand St. Bernard. It takes little imagmation .to
realise how much these havens must have meant to
old-time travellers, for in spite of modern amenities
and saferpuards the summits of these passes are
savage and awe-inspiring,c even in the best weather.

The descent to Italy through Gondo and Iselle is
more rugged and austere than the northern side.
Several ealleries are cut through solid rock, and
aver one pours a.fallJknown as Kaltwasser Glelscher,
or Cold Water Glacier, that makes the inside of that

iR e s o smaall tunnel as icy as a refrigerator.
R. R. Busaer. {Belfast).

The head-gear of a South African gold mine. Photo-
graph by R. M. Gameson, Johannesburg. )

day, a chance to go underground was not to b missed.

After being shown over the generating station, my
companions and 1 were given underground clothes
and lamps and taken into the sKip in which we were
to make the descent. This was a double-decker, in
which we were in the lower half. Niatives going on
night shift then entered the upper half, and the
sliding doors were closed. The miane captain rang us
away and we slid downward at a rapidly mcreasing
pace, We were told to swallow hard, as we were
travelling at 2,700 ft. per min., or about 30 m.p.h.,
and finally the skip was pulled up at a level of 4,500 ft.
helow the surface.

* We emerged into a brightly It lewel where ore was
being transferred from trucks to haulage skips. Tlhe
mine captain took us along newly cut haulages to a
stope where the gold reef itself was visible. We were
given picks and invited to cut oursclves samples of
gquartz, a piece of which 1 have now. 1his stope and
the haulages around are cut through solid rock and
are therefore not shored up as yet. 1 was amnsed
at the nonchalance of the mine captain as he stood
beneath a crack in the rock roof, and asked us to
stay and listen to the rock “‘talking" as it settled,
Needless to sav, we did not wait, and a little later
were delivered safe to the surface after four hours
below ground. An interesting tour, but nevertbeless
I was glad to see the stars.

While below ground [ was specially interested in
the intricate railway system, all electrified. 1here are
45 electric locomotives on lines connecting with this A grim warning. A car said to have crashed on the
shatt alone, R. M. Gaumrsox (Johannesburg). Simplon Pass. Photograph by R. R. Bushell, Belfast.
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Photography

Portraits That Please
By E. E. Steele

OST people who have cameras get a

lot of fun out of making portraits of
their ifriends, but they usually go about
the job with very little 1dea as to the
methods of making snaps that really
please. Ixamine any average family
album and you will see what I mean.
Here we find photographs of people
staring directly at the camera with various
agonised expressions, and obviously not
feeling at all at their ease. Very few
persons have the gift of posing naturally
when looking full at the camera, and it
1S much better to arrange for your subjects
to be domng something. Then they are at
once put at thewr ease, and have some-
thing to do with their hands, instead of
hanging them lifelessly down their sides
Have vour f{iriends domng the natural
things that they do every day, and which
they enjoy domg. That favourite uncle
tuming-in to a well loved wireless pro-
gramme, for mmstance, or filling his pipe,
or engaged in his garden. He will enjoy
beng photographed in this wav, and will

His favourite programme,

co-operate to make 1t a success, instead
of feeling that "'get 1t over quickly”
sensation that most people express when
posing for their picture to be taken.

Bovs, especially, are active beings, and
look odd when posed 1n that stuffed dummy
fashion which seems to be the method
prevailling with many amateur portrait
photographers. Take a boy at his hobby
indoors, or out 1in the fields where he i1s in
h1s element, or ciimbing a tree, or any-
thing that he really enjovs doing, and you
will have something more nearly approach
g a picture than just a mere record ol
his features.

Another great fault with amateul
portraits 1s the nasty spotty backgrounds
that so often mar otherwise interesting
pictures. Novices will persist in taking
their pictures in front of chicken runs and
similar disturbing things, and it is com-
mon to see trees and tt‘:iﬂgr:{!ph p:_llt*ﬁ
miraculously growing out of people’s
heads! All this could be avoided by just a
little forethought and arrangement before
clicking the shutter. Probably all that is
Nnecessary 1S t0 move a pace Ol two to the
leit or I‘i;..jhl; to avold an iﬂL‘.r:I]_i_.{I'll{rllﬂ nhjl'-f‘t
that shows 1n the wviewfinder of vyou:
camera. You may not have noticed it at
the time, but 1t will be there on you
_ print, and 1t will make all the difference
The farmer's wife, to the result
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Suggestions Section

By "Spanner”

(640) Differential For Sprocket Drive

| (“‘Spanner'’)

The« differential shown in Fig. 640 is
intended for use 1n a Meccano lorry, motor,
etc. where the usual shaft drive has been
dispensed with and Sprocket Chain drive

Fig. 640. |

substituted. A 27 Sprocket Wheel is secured
to a Bush Wheel by means of two 14" x 4"
Double Angle Strips, each of the four
Bolts carrying a Washer for spacing pur-
poses. A Rod of sufficient length to reach
one of the road wheels 1s now passed
through the boss of the Sprocket Wheel
and fitted with a 3" Contrate Wheel.
Sufficient Rod 1s left projecting in order
to allow 1t to pass into the longitudinal
bore of a Coupling. A second Rod passing
through the Bush Wheel is fitted with a
Contrate Wheel and treated in the same
way as the first Rod.

1The transverse bore of the Coupling 1s
fitted with a 2" Rod secured in place by
a Grub Screw. This Rod forms a bearing
for two 1" Pinions each of which i1s spaced
away from the Coupling by means of twao
Washers, so that the Pmions fit snugly
against the Double Angle Strips forming
the frame of the mechanism.

(641) Electric Motor Controller

(“*Spanner"’

The electric controller shown in
I1z. 641 15 designed to regulate
the speed of the Meccano
G-volt Electric Motors. The
device can be icorporated
in almost any model that
1S driven by a 6-volt Motor. |

The resistances are
formed ifrom Spring Cord,
which must be opened

out so that none of its coils is in contact
with the next. The Spring Cord is attached
at equal distances to 6 B.A. Bolts 1, which
are insulated from the Bush Wheel 2 by
means of Insulating Bushes and Washers.
The heads of the Bolts form the contact
studs. The seventh stud 3 1s not
connected in any way, and forms the
‘oft” position of the Crank carrying a
S>pring Buffer 5, the head .of which
presses lightly on the contact studs.
The switch arm pivots on the upper
end of the supporting Rod and is
retained in place by a Collar 7.

One -of the Motor terminals -is
“earthed’ by connecting it to the
metal frame of the model, while the
other terminal 1s connected direct to

one terminal of a lranstormer or an

accumulator. The remaining terminal

of the accumulator is connected to the

termimnal 8, which 15 mounted on the
shank of the first contact stud.

In order to limit the movement of the
switch arm a stop 9, consisting of a portion
of a Spring Bufier, 1s bolted to the Bush
Wheel 2. When the contact 5 is pressing
on the contact stud 3, no current i1s sup-
plhied to the Motor.

(642) Winding Gear for Large Cranes

l:llspmﬂﬂ}

This mechanism, which 1s shown 1n
Iig. 642, may be incorporated in many
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different types of Meccano cranes. The
shaft of the winding handle 1, fitted with
a 4" Pinion 2, carries a Spring at one end
between the Pinion and the framework.
I'he Spring tends to retain the operating
shaft in such a position that the Pinion
2 1s out of engagement with the 57-teeth
Gear Wheel 3 on the winding drum shaft.
Consequently, 1in order to rotate the drum
the hand wheel 1 must be pushed inward
while 1t 1s rotated. When it i1s released
the Spring returns it to its former position,
throwing the Pinion out of mesh with
the Gear Wheel.

L

I. n, - B ..II - I.. w " [ | | L] | |
e g i e e
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On one end of the drum 4 is a Flanged

Pulley 5, formed from the two Flanged
Wheels placed rim to rim and a Ratchet
Wheel 8, Around this pulley a brake
band 6 1s passed. One end of the band is
tied to a Bolt inserted in a Collar on a
Rod 7, and the band is then wound two
or three turns around the flanged pulley.

The other end of the band is tied to the
shaft 7 as shown. When the handwheel 9

on the shaft 7 is rotated the brake band
1S wound up and so exerts a braking effect
on the winding drum shaft.

I'he Ratchet Wheel 8 is engaged by a
Paul 10, a piece of Spring 11 being used
to keep the two parts in contact. This
Pawl and Ratchet device forms a safety
mechanism to prevent the load from

falling when the winding handle is released.
The Pawl can be raised from the Ratchet
when the load 1s to be lowered by pressing
on the pivoted Strip 12, which is con-
nected by a piece of Cord to the Pawl.
The band brake operated by the shaft 7
15 intended to exercise control over the
rate of lowering. If desired, however, the
load can be allowed to run down under

its own weight, simply by raising the Pawl
and releasing the winding handle 1.

(643) A Low Friction Bearing

(**Spanner”’)

In some models, such as weighing
balances and devices for recording har-
monic motions, special low friction bearings
are required, and usually a type of support
known as a knife-edge bearing meets this
need. In this device, one edge of a steel
or agate prismm forms the bearing and in
Meccano this can be replaced by the points
of a Centre lFork secured mn a Coupling.

In a Meccano balance, for

instance, the points of a Centre

Fork fitted in this manner rest

between the teeth of two 4°

Pimions bolted to a short Rod

that 1s held ngidly at each

12 end in a Crank 4. This provides

the bearing for the beam,

which is secured in the centre

hole of the Coupling, so that

it pivots on the line of the
points of the Centre Fork.

(644) Fixing Nuts in Awkward
Ph:ﬂﬁ I:“Spiﬂﬂﬂ”]

Sometimes when building a
model, nuts have to be put on
bolts awkwardly placed for
access by the fingers. In some
cases I find that the job can
be made easier by the use of
a small magnet, preferably one in the
form of a thin rod. The nut is placed on
one end of the magnet, where it i1s held
firmly while being placed over the bolt.
IThe magnet 1s then rotated in order to
“'start’” the nut on the bolt thread. While

- a rod type magnet is most useful in this

respect, a flat bar magnet can be used
successfully.

An alternative method is to use a small
tube spanner. A tool of this kind can easily
be formed from a short piece of brass
tube of suitable diameter to allow one end
of 1t to be "‘squared’ to take a nut.
'Squaring”’ can be done either by squeezing
the tube In-a vice or by hammering it
lightly.

Model-builders to whom neither of these
methods is available may care to try a
further method suggested some time ago
by a reader of the ""M.M." This provides
for a dab of Plasticine placed on the end

of a long Meccano Rod. The nut is pressed

on to the Plasticine, which holds it securely
while 1t 1s manceuvred into position and
“started”” on the Bolt. The nut can then
be detached by moving the Rod sideways.
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New Meccano Model

Log Sawing Machine

NE of the most wvaluable of all the

tools man has devised 1s the saw. Its
chief use as we know it to-dav 1s, of
course, to saw wood, and the enormous
logging operations carried on in the vast
forest regions of Canada and Austraha,
etc., have given a great impetus to the

lmprmement of the saw in both design
and methods of manufacture. In one of
the most widely used log saws, blades are
fixed on frames attached
to a reciprocating beam,
which moves up and down.
The log 1s placed on the
table of the machine and
carried slowly against the
edges of the saws while the
latter are in motion. lhe
distance between the blades
1s adjustable so that the
timber can be sawn nto
planks of anv thickness.

A fine Meccano model of
a log sawing machine ol
this type 1s shown 1n Figs.
1. and < ' The model 1S
quite simple to construct
and 1n the hands of a
Meccano boy is capable of
providing much good {fun
and pleasurable instruction.

The operation of the
model i1s as follows. The
Pulley Wheel 14 1s attached
to an Electric or a Clock-
work Motor and drives the shaft 8 carrving
the Worm Wheels 12, which 1mpart
nmtiun to a set of rollers that carry the

“log”’ to the saws. The saw frame 16 1s
operated by connecting links and cranks
17 and 18, which cause the frame to

oscillate 1n a vertical plane.
The construction of the model should
be commenced by hultm@, two 124" Angle

Girders 1 to two 34" x 24" Flanged Plates,
as shown in the illustrations. To the top

of each Flanged Plate 33" x 4" Double
Angle Strips 2 are secured to form’ supports
for the two 12" Angle Girders 3, which
may now be secured in position. The
two vertical 94" Angle Girders 4 are bolted
to the Angle Girders 1.

At the operating end of the base frame
two 44" x 24" Flat Plates 5 are bolted to
the Angle Girders and to the sides of the
Flanged Plates. At the front end of the

framework a 2" Strip 6 1s secured as shown
and to this is attached a 1"x 1" Angle
Bracket, while a further 1”x1” Angle
Bracket 7 1s secured to one of the Flat
Plates 5. It is important to note here
that the outer end holes of the Angle
Brackets must be exactly opposite each
other, as these two Brackets carry the

shaft 8.
To the outer sides of each Angle Girder 3

Fig. 1. One side of the fine Meccano model of a log sawing machine

described in this article.

are boled two 1" Triangular Plates, and

‘two Handrail Supports are fastened to

the lower ends of the Girders 4 to form

the supports for the guide rods 9. Any
further details of the framework will be

quite clear from the illustrations.

The log 1s caused to move past the saws
bv the pairs of reversed Flanged Wheels
10. These Wheels are driven from the two
1" Pinions 11, which are engaged by the
Worms 12 carried on the Rod 8. This
Rod is held in its bearings by means of
two Collars.

The movements of the Flanged Wheels
and of the saws 13 are effected simul-
taneously from the driving Pulley Wheel
14, the Rod of which carries a 4" Pinion
that engages a d7-teeth Gear Wheel. A
Bevel Wheel 15 1s carried on the outer end
of the Rod of the Gear and engages a corres-
ponding Bevel carried on the end of Rod 8.
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The saws 13 represented by Rack  on which the Bush Wheels are mounted
Strips are carried in a frame 16, which  carries a }° Sprocket Wheel, which 1s
is movable vertically on the guide rods 9, connected by Sprocket Chain to a Sprocket
a reciprocating motion being, given to  Wheel on the spindle of the J57-teeth
(ear Wheel.

The saw blades are
secured in a rectangular
frame built up from four
34" Strips and Angle
Brackets as shown. Two
34" Rack Strips represent
the saw blades and are
bolted by Double Brackets
to the inside of the frame.
The remaining portions of
the saw blade umt have
already been mentioned 1n
the section dealing with the
saw motion.

The model when com-
pleted should be carefully
inspected for ahignment and
all moving parts lubricated
so as to ensure {ireedom
of movement. The model
may be set in motion by
either a Clockwork or an
[tlectric Motor driving
through the Pulley 14.

the frame: by the link Strips 17. These Parts required to build model Log Sawing Machine :

consist of two 44" Strips, one on each EH::?f é"‘fﬂi E‘.f lqﬂ-f Efﬂ. Ifﬂif*iqﬂf EE 3; 1f t‘:f T*-’f;.qﬁ: : t:-::
2 . b . . 8, 2 08 NoO. 543 1 o1 No. + & 0f No. 12a; 4 ©
side of the machine, and are connected No. 12b: 8 of No. 13; 4 of No. 15a; 1 of No. 15b:

to the frame by Bolts lock-nutted to the 4 of No. 20; 1 of No. 20a; 1 of No. 24; 2 of No. 25;

frame and spaced with Collars. The lower ;ff ;‘i: i - “fs;";”'fif" EHEL "':; Hfﬂ;..? ”ff,g;ﬂ']ﬂz}
. y - e . - 54 of No. 37a; of No. 37b: 2 ot INO, ARt AWy
holes in the Strips are held by Bolts N "s35 713 of No. 59: 1-of No. 95; 1 of No. 96a.

carried in Bush Wheels 18, The Rod 2 of No. 110: 2 of No. 136: 2 of No. 142b.

~ Prizes for Meccano Fun and Games

This competition, announced in our offered, for the contest is divided 1into
April issue, is still open and there is plenty  two Sections, A for readers over 12 years
of time for the preparation and despatch  of age and B for readers under 12. years
of entries. ‘This is a variation from our  of age. In each Section, there will be a
usual model-building contests in that- First Prize consisting of a Cheque for
cranes, motor vehicles and similar subjects- £2/2/—, and Second and Third Prizes
are not included. Instead competitors - consisting of Cheques for £1/1/— and 10/6
are required to submit examples of  each respectively. A number of consolation

mechanical games and amusement devices awards of Postal Orders for 5/- will also

made of Meccano. There is plenty of  be presented in each Section.
scope  for ingenuity in planning and Competitors should note that the actual

building such things as skittle boards, @ model must not be sent. All that 1s
roulettes, bagatelle boards, bowling alleys  required is a photograph or a good drawing,
and so on, and puzzles or mystery models  with brief explanations where necessary

Fig. 2. The model can be driven by either a Clockwork or an Electric
Motor through a Pulley Wheel connected to the main shaft.

| o - —— L L] ﬁ

of any kind also are 1deal subjects. A The sender's age, name and address
clockwork or electric motor may be, in-  must be written on the back of the photo-
corporated, but this is not absolutely  graph or drawing, and this should then be
necessary., Fi ‘ sealed in an envelope addressed: “"Games

 Building models for a contest of this  Compelition, Meccano Limited, Binns Road,
kind is real fun, and there1s-a good chance Lrverpool 13."" Entries must be posted \n
for- every reader, whatever his ageé, to time to reach Liverpool on ‘or before
win ‘one of the many handsome, cash prizes  31st Mayv next.
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Club and Branch News

WITH THE SECRETARY

SUMMER REPORTS

The summer programme is now well in hand in
all Clubs and Branches. 1 have noticed in some
quarters a tendency to send fewer and shorter reporits
of meetings 1n summer than in winter. This should
not be the case. Whenever a

CLUB NOTES

ST. Mary's (TwickeNHAM) M.C.—A very successful
Model-building Competition has been held, in which
entries included a locomotive, an aeroplane, a steam
engine and a circular saw. Table Tennis and Darts
Tournaments also have been held. Further Model
buillding Lwvenings have been arranged, as well as

lalks. An excellent Hornby

Club 1s holding meetings, whether
indoor or outdoaor, reports should
be sent along so that | can give
the necessary accounts of these
in the “M.AM.” Will Leaders
and Secretaries therefore make
a special point of keeping me
fully informed of their activities
in the coming months? If more
report forms are wanted, it is
only necessarv to Jet me Know
and I will send them along.

SEND PHOTOGRAPHS THIS
SUMMER

Another thing that [ par-
ticularly wish Leaders and other
officials to bear in mind is the
value of photographs. |1 know
that 1t is difficult nowadays to
get films, which are in short
supply. It can be done, how-
ever, and if at all possible some
record of outdoor proceedings
during the summer sessions
should be made. This does not
mean taking a series of snap-
shots on all excursions or visits,
as it did in the days of plenty.
I suggest. thereiore that instead
some particularly suitable
position should be chosen in
which to take a good group
photograph of members, whether
In a works that is being visited

or on an excursion. It is not
necessary that a group photo-

graph for reproduction in the
“M.M." should be strictly formal;
an imformal one taken during a
ramble, with members clearly at
ease and enjoying themselves, is just as good, and often
better! By the way, the advice, often repeated in
the “"M. M. " to make sure that military objectives
are not included, should be borne carefully in mind.

Besides group photographs 1 like to reproduce
portraits of ofthcials of Clubs and Branches on this
page. lhere are many of these, especially in new
Clubs and Branches, who have not vet figured in this
manner. 1 want all concerned to bear this in mind.
and to send along portraits so that | can reproduce
these along with notes on the Club represented. Every
successful Club and Branch, and everv one in which a
good effort 1s being made to establish a Guild or
H.R.C. centre, is worthy of recognition by the pub-
lication of a group photograph or of a portrait of
Leader, Secretary or other official.

BRANCHES RECENTLY INCORPORATED

458, RAvENs (DEwsBURY)—J. Mayvwan, 67 Ravens
Avenue, Dewsburv,

#4589, WoonLanDps (HuLp)—D. Keanington, 53, Scalby
Gsrove, Hull. '

460. STocKTON—R. N. Fraser, 11, Hereford Terrace,
LCowpen Estate, Billingham, Co. Durham.

hobbies pursued.

Railway has been set up. Club
roll: 9. Secretarv: K. Davis, 26,
Katherine Road, Twickenham.
RESWICK M.C.—1The Clab
room has been extensively re
paired and renovated, and new
members have been enrolled.
An Aircraft Recognition Section
has been formed, and another
interesting new section 18 con-

J. C. Mulvagh is Secretary of the Kilroot
M.C., of which he was the founder. This
Northern Ireland Club was affiliated in

January, 1943. Meccano Model-building
and Woodwork have been the chief
In addition the pro-
gramme has included Treasure Hunts,
Contests, Observation
Tests, Rambling and Cycling. A good portraits of members serving in

Library also has been accumulated.

General Knowledge

cerned with geology and Roman
remaing.  An  outdoor Hornby
Railway has been laid down iu
the field outside Headqguarters,
A special good conduct marks
system has been introduced and
there 1s keen competition. Club
roll: 12. Secretary: 1. Bently, 53,
Blencathra Street, Keswick.

NEW ZEALAND

CHRISTCHURCH M.C.—A very
r-numu'uf.:ing annual report has
been issued. Under the guidance
of Mr, E. A. Gay, Leader in the
absence of Mr. Ancall, members
are doing excellent work, A
permanent Club room has been
secured and decorated. Electric
hght and power have been
installed and the room i1s other-
wiseée well iitted. Excellent Model-
bullding has been camed on,
with Cowmpetitions, and the
Horuby Train Section too gas
done more construction and
running work than ever before
An album is being compiled of

the lorces. Membgers have en-

' joyable times at all meetings,
which include supper. Club roll: 27. Leader: Mr. E.
A. Gay, 625, Colombo Street, Christchurch C.1, New

Zealand.
BRANCH NEWS

MorpeEN—Splendid Track Meetings have becn held
regularly, and at one meeting an outdoor track was
laid down and operated. Other events have included
visits to engine sheds, marshalling yards and stations,
Lectures by Mrs. Haines, Chairman, and by the
secretary, and a railway ""Quiz" at which prizes were
awarded to the winners, A special Signalman’s Meet-
ing was held to allow ‘members to learn the bell code
and 1ts use, Secrefary; P. C, Haines, 86, Camborue
Koad, Morden, SUITey.

DurHAM Scaoor—The chief work of the new tern
has been the repadr of the track, which has included
the renewal of the electrical installation. The Library
has been mcreased with advantage. Membership is
now so Jarge that Senior and Junior Sections bave
peen formed. Competitions have been arranged and
plaus have been completed to gperate the Branch
layout to umetable, as belore, Secrelary: P. G )
Lreen, Moole House, Durham School, Durham




{k HORNBY Dublo clockwork train will give years
+ X of serviee if it 1s looked after carefullv. It i1s most

important that the wheels of the engine and all

'olling stock, and the rails throughout, should bg
quite clean. Slipping of the driving wheels owing tg
greasy rails, or “woolly" running caused by dirg
wheels and rails, reduces the power and the lengt
of run of the engine.

Realistic station scene on a Horn

Correct lubrication is an obvious necessity, Never
overdo things by attempting to use an oil gan with
any Hornby Dublo locomotives, or rolling stock. A
single drop of thin oil should be applied by means
af a “dip-stick”—a length of wire will do-—~to each
moving part. Do not apply more; it is only wasted
and very quickly will find its way to the wheogl treads
and the rails, exactly where it is not wanted|

Little precautions like this make all the difference
too the fun to be had with Dublo Clockwork Trains.

[t is often a temptation to push an unwound engine
ong the track “‘just to see how it looks.” Never do
this, however, as damage to the mechanjsm will
result. Before winding up, always apply the brake
by moving the left-hand cab lever to the rear, and
make sure that the reversing lever is fully in the
forward or the backward position according to the
way vou want the engine to travel. In winding see
that the kevy fits fully on to the winding spindle; if it
is only partly on it may slip, and continual use in this
was will ultimately spoil the kev and the spindle.

If we observe these various ““do’s and dont's"” we
may expect trouble-free running, and we shall be able
to take the fullest advantage of the power and speed
that is built into our Dublo
sngines, In addition we can
make use of that regularnty of
performmance that 15 one of the
sreatest charms of clockwork-
driven model locomotives; 1n
setting up a systematic scheme
of running. This need not be
weording to a timetable, but
it can follow a debhnite plan of
aperations, which i3 s0 much
hetter than the merelv haphazard
rmnning of trams.

First ol all we must hnd out
fust how manyv turns of the
key are required to wind up
the engine fully. Actually 1t s
better to reckon o half-turns,
Then we carry out experiments
va discover how manv half«turns
e required. to run different
from. point v pomt on
laveout,

Inads

the
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Dublo ¢lockwork railway, showing the
effective use of an Island Platform.
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Running Hornby Dublo Clockwork Trains

It must not be expected that the results will always
work out in an exact number of half-turns. One
particular figure may bring the train to a stop some
distance short of the required point; one more hali-
turn will take it past the destination. So then we
work to the lower figure, and count the number of

““clicks” of the ratchet that are heard, and felt, as
the key is turned the further amount that is requured

to bring the train to where
we want it. This can be
quite exciting, and once we
have the results jotted down
we can combine a series of
movements into one particu-
lar “‘episode” of operations
that will be quite realistic
and certainly interesting.

In shunting and similar
operations the engine mav
have to be wound a little
for each move it makes.
This is no disadvantage
really, as we have to reverse
the engine by hand n any
case, and a little “"key work™
while the engine 1s stationarv
will not be much more
bother. The results obtamned
make it worth while, and we
should remember that shunt-
ing engines do not burtle to and fro in the manner
that is sometimes seen on what are otherwise quite
well-conducted layouts, Shunting 1s a dehberate
business in real practice.

Having reached this point we can organise our
train service accordingly and introduce the names
of the places between which our trains are run. On
a clockwork line we cannot quite adopt the “mileage”™
system referred to in the article on page 137 of the
“AM.M." last month; it is better to work on a points
to-point basis, so that, for example, so many circuits
of the track represent the run from King's Cross to
Peterborough, and so on. In this way we can buld
up quite a realistic journey for all kinds of trains,
If we have a real timmetable to work from in settling
the different stopping points, so much the better,

Some readers have a prejudice against timetable

working. Apparently they think it is too complicated,
and not worth the trouble it invelves, 1his 1s a mistake.
There is no greater fun in the world than running

trains to time, . especially when two or three friends

work together. And as for excitement—there s sumply
nothing like it! Tryv it for vourself.

It will not be
long before the fascination “‘gets vouw.™

b
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A stopping passenger train draws into the station while a goods train passes
» through.
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Getting the Bestfrom your Hornby Trains

MONG the queries addressed to us by
A Hornby Train owners we often find
an old friend: “"How can I stop my engine
wheels from shipping?” The usual remedy
of course i1s to examine the wheel treads,
which are frequently found to be greasy;
so we wipe them clean, but little or no
improvement results. What do we look
for next? We shall probably find that
the track 1s greasy too from the continued
passage over 1t of numerous vehicles, the
bearings of which have most likely been
over-otled. In addition 1f we have been
somewhat. generous in oiling the engine,
the excess o1l will have found its wav to
the track. 5So we :
carefully wipe the
whole of the track.
and to do the job
thoroughly we must
also deal with the
wheels of the engine
and rolling stock.
A clean® dry cloth
usnally does all that
s  necessary, but
the wiping must be
thorough.

Anv
deposit on wheels or
track my require
the use ol a very
little petrol on the
rag. This job should be done outside, or
at any rate well away from any fire or
flame. When it i1s finished we are ready
to start again with all track and wheels
clean and dry, and we remempber for the
future that a little lubrication goes a
very long way.

Never be tempted to use parathn for
these operations. Even when 1t dries out,
which takes a considerable time, it seems
to leave a slight film of grease on the
surface dealt with that will only cause the
slipping trouble to start all over again.

Speaking of rails reminds us that the
track 1itself must be in good condition for
satisfactory running.  The rails must be
true to gauge, a matter that is easily
checked with the back of the handle of
the winding key of Hornby Clockwork
Locomotives, for this forms a rail gauge.
If it can be slid freely along between the
rails they are correct; any tight spots will
be revealed, similarly any places where
the gauge 1s slack. Here the rails should
be eased either outward or mmward as

u 2 .. - -I.... I I- L *
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A busy scene on a large Horn
- shed and a variety of -

required, by gentle pressure of the finger
and thumb. As regards electric track,
each Hornby Electric Locomotive origin-
ally has packed with it a most useful.
Combined Rail Gauge, Screwdriver and
spanner. lhe rail gauge portion of this is
used in a similar way to the clockwork key
handle just mentioned.

Shight twists in the rail as a whole can
usually be rectified by twisting them in
the opposite direction, but care is required
not to overdo this or the sleeper fastenings
may be loosened and the rails spoiled.
Flattened or distorted rail ends can
usually be doctored by means of a small

.-.l-._..- . ._-l N Cagmaa - s - I.-".FI e :I:.:-. -.- A -:. I'-E:::_:. |-'-:
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by layout including sidings, main lines, an ‘Engine

agons, *

pair of pliers. These should not be allpwed
to grip the hollow rail head or they may
spoil it.  If a spare rail connecting pin is
handy it can be slipped inside the end of
the rail head while the pliers are used to
operate on -the web or tlat portion 'of the
raill, Instead of a connecting pin a nail
of suitable diameter can be used, and its
head will prevent it slipping too far inside
the rail. |

Special care is necessary when adjusting
Points, particularly if the moving or switch
ralls require attention. When set over
for the one direction or the other, both
ends of the switch rail concerned should
line up perfectly with the corresponding
fixed rails, As a rule a little bending will
put matters right, more particularly at
the facigg or tapered end of the switch
raill, which has to fit hard up to the stock
rail, or the wheel flanges may bump and
In extreme cases tend to “‘split the points”
and cause derailment..

Rails should always settle down com-
fortably on the floor or table withont




stramn, and any sudden changes of level
should be avoided, especially on curves.
A flat firm foundation 1s alwavs advisable
and 1t 1s important to see that the correct
number of rails are 1in use for the forma-
tion that it 1s desired to lay down. Another
point 1s that curves and Points of 1 ft.
and 2 ft. radius should not be mixed

together in the same layout.

Engine bogies can sometimes be puzzling
to the beginner in their behaviour, es-
pecially 1f the engine i1s not a new one.
It may be pomnted out here that the
~leading bogie on Hornby Locomotives has
air important job to do. It i1s intended to
support part of the weight of the engine
and to assist in negotiating curves. To
do so a light coiled spring 1s fitted to the
bogie pin between the bogle frame and
the framework of the engine. This spring
should be slightly compressed when the
engine 1s standing normally on a level
piece of track. The spring thus exerts
some pressure on the bogie and this helps
to keep it down to the rails.

If the spring does not seem to be up
to its work, remove the bogie assembly
by unscrewing the bogie pin. Then take
off the spring and stretch it a little so
that 1t i1s elongated. Then, when the
bogie 1s replaced and the engine 1s on
the rails, see 1f there is just a lttle
resistance when you try to lift each pair
of bogie wheels off the track without
disturbing the engine. Sometimes the
fitting of an additional spring 1s an
advantage; this should be put on the
bogie pin and turned round and round
so that 1t wraps itself round the spring
already 1n position. It should then
make a decided improvement.

Bogie wheels are small, and as the
bogie as a whole 1s relatively loose when
the engine is removed from the track,
these wheels are liable to derangement or
sometimes damage 1if the engine 1s put
awayv carelesslyv. So derailments may
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be caused, even if the bogie spring is
correct or has been adjusted as detailed
previously. These may be due to the
wheels being out of truth, and 1t 15 ad-
visable to check the dastance apart of the
wheels on their axles. Hornby Locomotive
bogie wheels should never be more than
14 in. apart, this distance being measured
between the flanges or ""back to back ™ of

the wheels. ASs an
average a measurc-
ment of 13 m., will

be tfound just right.

Hony trucks
fitted at the rear end
of the Hornby E220
Special lTank must
naturally have a
pivoting movement
sidewavys, In addition
they require some up
and down play to
allow for changes 1n
level on the track.
[t such trucks are adjusted so that the
wheels have about § in. play both up
and down from their normal rail level
they should run perfectly.

Among the smaller details, couplings
sometimes cause trouble because they have
been damaged or distorted. Attention
with a small pair of pliers will usually
correct matters. Couplings that are stifi
and fail to swivel properly can be freed
by the use of a little oil. Finally, care
should be taken to see that they are quite
fair and horizontal; 1if they slope too
much up, or down, they will not couple
properly, and they will cause much
annovance to the operator, especially
when trains are being shunted.

If the hints in this article do not help
you, write to the kEditor for advice.

il s

Hornby 4-4-0 “‘The Bramham "‘Moor’' at the head of an
exXpress.,
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Canada, War Effort, 6v. to 10c. usced at 10d.
Belgian Congo, 1942 pictorials, 4v. used at 5d.
Abyssinia, 1936 Red Cross (uncat.) mint 5v. at 73d.

Free French, mint sets of

( to 1f, at 73d. each set.
Cameroons, Djibouti, Eq. Africa, Madagascar, New Caledonia,
Oceania, Reunion, St. Pierre. (The 8 sets’ for 4/6).
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Coash with order.
otage extra.
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THE BIRKDALE STAMP CO., 104, Liverpool Road, SOUTHPORT

::- 5

"FREE T LL

collectors sending postage (3d.)
This Unique Triangular Health Stamp
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O

Sy ol

AND /

GDON, EASTBOURNE

THE B '
suemarine pxr FREE!

(One of the most interesting
nictorial - stamips ever issued s
included in this wonderful packet
of good stamps. It depicts a
Wellington bomber atracking =a
CUerman submarine inthe Atlantic.
Other stamps include Australia
(late issue), Eire, obsolete foreign,
portrait King Victor Emmanuel.
large Belgian Railway issue,
(-zecho-Slovakia, old French
Republic, U.S.A., and finally a
pair of unused ssues overprinted with new value, and
to the first 500 applicants, a beautiful large unused
French "'De Gaulle' issue. The whole collection

absolutely free to all collectors sending 3d. for postage
and requesting approvals,

LISBURN & TOWNSEND LTD.
(MM). 41, Norton Street, Liverpool 3. Tel.-299 North

d' Every General Collector who can re-

cognise good value should be on our
approval service. Not only are our stamps
reasonably priced, but also we offer a worth
while discount, and other special advanrages

to regular customere. You need only send a

postcard tor tnal selection. We pay postage.

CAPT. M. CAMPBELL & CO. (Dept. MM)
15, North West House, West Street, Brighton

fu-BEE SRR

.

2

f

Catalogued 10d.. 2/6. 6/~—penny each! Approval, 3d.
postage please, Jj. Baguley, 133, Woodstock Avenue.
London N.W.11.

I B *- _-_- L

PACKET contains 30 air, triangular, and stamps with aeroplanes, etc.—
2 LIBERIA triangular (with aeroplane); NIGERIA: F. OCEANIA-
MOZAMBIQUE (Elephants): INDIA: 2 Canada: S. AFRICA (Pictor-
jal: . TANGANYIKA; PALESTINE; 4 BRAZIL (neroplane design,
etc.); 5 US.A.; ICELAND (Fish); Australia; CAYMAN 1S, (Pictorial):
NEW CALEDONIA; CAMEROONS: ST. PIERRE: MOZAMBIOUE
(Pictorial); MADAGASCAR; THAILAND;: CEYLON (Picrorial):
EGYPT; JAPAN (Emperor). Price 5id., post 24d. extra. Applicants
for approvals receive 6 Pictorial S. Africa and in addition, those
sending addresses of stamp collecting friends get sert of 4 JAMAICA.
Hﬁﬂﬁ-ﬁj"ﬂ—lﬂﬂ B. Cols. 2/3: 12 Free French (Cols.) 7d:: 20 Rhodesia
1/6. ASK for LISTS 1d, H. C. WATKINS (MM), Granville Road, BARNET

KING GECRGE VI. MINT SETS to 1/-

Antigua, Caymans, Dominica, Grenada, Leewards,

Montserrar, St. Kites, Turks, Gilberts, Niue,
Pitcairns at 3/- each. Basutoland, Bermuda,
E:::hunnﬂhn{f. Gamhia. . H.hn.}d-:*:'-m Jub. At 31'3

Barbados, Fiji at 3/6. Cevlon to rupee, Malta,

Mauritius to rupee at 4)-. Aden to rupee,

Jamaica, Nyasaland, Honduras 1o 15¢c. at 4/6.
Tonga 1944 Jubilee 2/4. 2id. STAMP PLEASE,

‘ C. A. RUSH. 38. Queen’s Avenue, Whetstone. London N.20

= e e T T —— T

"MALTA GC.C.

An unused set in the new colours, ONLY JUST
ISSUED, from the George Cross Island, showins
H.M.S. 5t. Angelo, Verdala Palace, and a Pre-historic
Underground Vaulr sent free to all applicants for
“approvals enclosing 21d. postage.

R.D. H@E_n_lsoﬂ, ROYDON, WARE

THE GEM STAMP CO.

thank the many clients who wrote expressing dis.
appointment at the suspension of our Approval
Service, and have much pleasure in stating that there
is every possibility of this popular service commencing
again in the near foture. An announcement will be
made next month, but if any readers interested

would like to communicate with us, we should be
pleased to send as soon as books are ready.

1729, LONDON ROAD, LEIGH-ON-SEA, ESSEX

The "DIAMOND AIR" Packet

FREE! A Unigue Diamond-
Shaped Large Air Stamp, also
grand Br. Solomon Is. (as

reduced illus.), and 10 other

fine stamps—Set “Aeroplane

over Beira,”' Venezuela,
Map stamp, etc. Just send 3d.

postage and ask to see my
special "Mercury" Approvals.

PhilipJ. Dyke (P.T.S.),35.Buckleigh Ave.. London S.W.20

FREE—-STAMPS CATALOGUED 57-
to applicants for §d. approvals.
COX, 17, STONELEIGH PARK ROAD., EWELL

Write to-day for British Colonial Approvals 1d.—éd.

single 1tems, also Coronations and short mint serts,
Postage 24d. Purcell, 22, Green Lane, Amersham, Bucks.

For other Stamp Advertisements see pages 176 and viii.
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Stamp Collecting

Perforations and Watermarks

“}'HF.N the first adhesive stamps made their

appearance in 1840 single stamps were cut from
sheets with the aid of scissors. It was not long
before a quicker and easier way of dividing the sheets
was sought. Various schemes were tried and eventually
the happy idea of punching rows of holes between
the stamps became standard. These holes form the
perforations, and they have become very important

i the hobby of stamp
collecting.  1The modern
stamp  collector indeed

must know his ‘‘Perfe. "
or at least he must know
something about them, for
differences 1n perforations
help  to identify different
1Issues of stamps carrving
the same design. This
1s particularly important
at the present time, when
S0 many new printings
of British Colonial stamps
are appearing,

The perforations on
sheets of stamps are made
by means of lines of
punches that actually remove a tiny disc of paper
at oach stroke., Perforating machines take different
forms.” In one there is a simple straight line
of punches, and the sheets have to be passed
under it, moving them up step by step, to
give the horizontal perforations, after which
they are turned sideways and the process is
repeated to give the vertical perforations. The
more usual machine nowadavs is the comb,
which has a row of punches placed horizontally,
with short rows at right angles, a shape that
suggests the name. T1he comb punches the
holes between two rows and between the
stamps of one row at the same time, and
as it 15' moved down the sheet it produces
both horizontal and wvertical perforations
throughout. |
. Now the important thing about perforations
1s that they may vary in size with different issues.
In order that a comparison can be made a standard
has had to be cho=en, and this 1s the number of
perforations in a length of 2 em. Interesting examples
are given on this page. Here f{or instance is an
Australian stamp, issued in 1913, which has 11
perforations in the standard length of 2 em., while
at the head of the page is a 2d. blue of Queen
Vietoria, issued in the middle of the last century,
in which there are 16 perforations in the same length.
The Sudan Air Mail stamp also illustrated on this
page is Perf. 14, and the three stamps provide in-
teresting comparisons.

It 15 not necessary to measure up a stamp and to
count its perforations. This would be a tedious job,
which is done far more easily with the aid of a
perforation gauge bought from
a stamp dealer. This has on it
successive rows of dots, those
of each row being a little
larger and with their centres
spaced a little farther apart
than those of the preceding
row. lhe rows répresent the
various perforations, and all
that 1s necessary in measuring
up a stamp 1S to move its edge

along the rows until one is
found in which the dots ft
exactly into the perforations

of the stamp. The number of

perforations in the standard length i1s then read from

the end of the row thus marked ont.
Another point that should be noted is that there

may be tweo perforations given for a stamp. For
instance, in going through
the catalogue 1t may be
noticed that a certain stamp
has Perf, 134 x 124. In cases
such as this the fdrst heure
refers to the top and bottom
of the stamp, and the second
to the sides, *

[ have referred to various
schemes for separating stamps
that were tried before per-

oy forations became standard.
' | - Of these the most popular
'NT'“?" PENCEN was to make a series of

short straight euts by means
of a toothed wheel, giving
what 1s known as a roulette.  The cuts were not
always in a straight line, however, vanous shapes
Ziving zig-zag, serpentine and saw roulettes, terms
that are descriptive of the actual arrangements.
There was an interesting revival of rouletting with
the ntroduction of the now well-known mniature
stamps of South Africa, im which the stamps were
perforated In groups instead of singly, with rouletting
to separate the stamps in each group. For instance,
the South African 1d. stanfp illustrated at the foot
of this page was grouped in threes, with the per-
forations round the group, and rounlettes in the (wo
spaces between, Both perforating and rouletting
are well shown by this example, which actually -is
overprinted S.W.A, for use in South-\West Alrica,
Turning now to watermarks, the idea of using paper
with these special
devices 1s to
prevent forgery.

. duced while the paper is being made by the

Watermarks have
also become dis-
tinguishing features
of stamps, how-
ever, and details
of théem are given
in catalogues, along
with those of per-
. forations.

Every reader 1s

familiar with the
appearance of a
watermark, but if
not all he has to do is to hold up a sheet of good
writing paper in front of a strong light. 1his mark
is really a thinning of the paper itself, and is intro-
pressure
of a revolving cylinder, called the dandy roll, on
which devices made of wire or cut out of brass are
fixed. The marks produced may take the form of
letters or words, or of some special design, and two
examples of watermarks on stamps are illustrated
here,

Collectors can usually see the marks on their stamps
by holding them up to the light, looking at the back,
but in some instances it may be necessary to lay
the stamp face downward on a Mack surface, or even
to place a drop of beénzine on the back of the stamp.
This liquid is sold with special droppers by stamp
dealers, and no naked hghts of
any kind should be near when
it i1s in use, as 1t is highly
inflammable. Apother warn-
Ing—modern stamps printed in
photogravure should not be
tested in this way, as the inks
used on them would run and
the stamp would be ruined

In some instances the water-
mark i1s so0 arranged that a
single complete design appears

on each stamp. The spray
watermark wused on British

(Continued on page 177)
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THE FIRST STAMP EVER ISSUED

'NORRIS & CO. (Dept. M), SOMERCOTES,

and 26, Gn.,P.U.C., set
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COUNTRIES MENACED BY
“THE YEI.l.OW PERIL"

8 FREE stamps
from Australia,
New Zealand
and India to all
applicants for

our World
Famous Appro-

vals sending 3d.
to cover cost of
postage.

Dept. 401, ERR[NGTQN & MARTIN

South Hackney, London E.9. Est. 1880

(British 1840 Penny Black) for P.O. 7/9! It isguaranteed
genuine in every respect. (Better-grade copies also
available at 10/6, 15/6 and 20/- respectively). Its com-
panion stamp (1840 1d. blue) nice used at 10/- (better
grade at 14/6, 17/6 and 22/6 respectively), Other
‘Classics'' which every collector should have are the
CAPE OF GOOD HOPE TRIANGULARS: we offer 1d.
rose (cat, 421/6) at 15/-; 1d. brown-red (cat. 55/-) at
18/6; 4d. blue (car. 17/6) ar 7/6; 6d. pale lilac (cat. 42/.)
at 15/-; 1/- yellow-green (cart. 80/-) at 26/9; 1/- deep
dark green (cat, 85/-) at 28/6: and 1/- emerald-green
(cat. £6) at 46/6: also VICTORIA 1850-55 Half-Length
Queen 1d. (cat. to 70/-) at 10/- (fair) to 25/- (very fine)
and 3d. (cat. to 50/-) at 7/6 (fair) to 17/6 (very fine):
1854-55 Queen on Thrope 2d. (cat, to 25/-) at 5/- (fair)
to 12/6 (very fine).
SUPERB APPROVALS (general, or by countries for
really serious collectors and specialists) against

approved English references or a deposirt.
Current price list price 1d. post free,

STAMPS AT WAR DISCOUNTS

COLONIALS, Coronations and K.G.VI

Also EUROPEANS and other FOREIGN
Pick any from our celebrated APPROVALS
20/- worth as priced for §/-, and pro rata
QLD AND RARE STAMPS BOUGHT

SAUNDERS & CO., 51, Draycott Avenue, HARROW

BARNET & FORD

The Stamp Shop, 5b, High Street, Conway. N. Wales
“"EASTER EGG" Packet 276

As advertised in last issue of M.M. In error we forgot
to state price, but “Sporty" clients, who ordered on
trust, received an Extra Free Qifr.

116 packet of G.B, (includes Free Gifr of 6 Ed. V1II
(3 inverted Wmks. and 3 normals), Geo. VI &¢d.—1/.
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(set this attractive stamp from us FREE—
ABSOLUTELY FREE. It 153 very handsomely

designed and depices the landing from native
boats on the shores of New Zealand of the
native Maoris about the year 1350, and was

issued by NEW ZEALAND in 1940 to commem-
orate one hundred years of British Sovereignty.

1l A most interesting stamp which every col-
lector should have. In addition, we will also

include in this FREE MADRI PACKET a few

more interesting stamps from such countries

+s HOLLAND, BELGIUM and GERMANY. |

All you have to do is: (1) Ask for FREE MAORI
||| PACKET: (2) Ask for Approvals and Price
Lists; (3) Write clearly your name and full
address; (4) Place 3d. in stamps (to cover cost
of Lists and postage to you of Gift and
Approvals) inside your letter and post to:

| WINDSOR STAMP CO., Dept. M, Uckfield, Sussex

25 STAMPS FREE

to applicants for my cheap single stamps and sets,
| include lsland Stamps of Malta, Fiji, Gilbert,

B. Guiana, Colonials, etec, Withourt approvals 9d.

 S. H. FLEMING, Newhaven, Glyn Avenue, COLWYN BAY

POLAND lifies

Gibbons' simnlilied Catalogue Nos.
Postage Extra. S.A.E. Appreciated
These Stamps are now becoming scarce. BUY NOW!
1d. ea. Over 75 different numbers. Send Wants List.
2d. ea. 58, 60, 63, 64, 65, 67, 68, 81, 82, 83, 84, 107/,
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111, 112, 113, 119, 120, 121, 122, 123, 124, 125, 137,
138,. 139, 140, 151, 152, 154, 169, 170, 172, .173,
174, 175, 177, 178, 179, 192, 184, -195, 196, 197, 198,
200, 201, 202, 213, 223, 224,.228, 230, 231, 232,
“43 236, 239, 240, 241, 242; 244, 269, 270, 27],
272, 277, 014, *D45, D59, D60, D71, D72, D73.
3d. ea. 45, 69, 70, 71, 72, 73, 85, 97, 98, 99, 100, 101,
102, 130, 131, HE. 141, 142, 143, 144, 145, 146,
147, 153, 157, 161, 162, 163, 164, 171, 176, 214,
o34, 2-13, 245, Li4.
4d. ea. 46, 148, 149, 155, 156, 158, 160, 165, 180, 153,
215, 226, 227, qu 25] . 261, 262, 268, "m, 274.
Bd. ea. 47, 133, 134, 135, t:iﬁ, 150,.212, 235, 2735, 278,
279, EHU, '.!Hl, zﬁ?, zﬂti, 300, D75, 1;’— ea. *208.
8d. ea. 103, 159, 166, *203. *204, *205, *206, *207,
238, 248, 288,

POLAND Packets. All Different. 50 for 2/6, 75 for 6,6,
100 for 10 /=, 120 for 12/8, 150 for 20 /-, 200 for 30,

. M. Vic,, ete. Reliant 1944 6/3. -
Rex 1944 2/9. S.G. 1943 Supp.2/9. ' FRED H) HAHLHW 133, Bradbourne Vale, _Swﬂnajs Kent

A FEW ATTRACTIVE BARGAINS

., MINt 6916, used 7716. Coronations and SilveTr lubilees, single sets, ask for special
il K.G.VI mint in stock, send want list, New fr.annd Cent. complete, 13 val.,
16)-, used Newfoundland new 7e¢. and 30c., mine 3/-. Russia 1937 Airmail 5 val. fine used _ij,_
3 compl, Russian Picrorial sets used 4/6. Zanzibar Silver Jub. 4 val. mint 3/-. Liberia 1918. 13 val. used to $5;
Libbons 36/-, our price 4/6. Subscribe now to Lang’s Monthly Bulletin, containing many attractive offers and
bargains, cost one shilling per annum, Second-hand covers for sale, ask for particulars.
Postage extra on all orders under £1., Cash with order.

A. LANG LTD. 213 PICCADILLY — LONDON W.1

For other Stamp it

{'- DIONALIONS E?L_'I'TTTI_"lLIE'q ...-L... LY 1.
price list 1d. each. Almost a
mint 1 3]6,

Adverticeme F

r
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Stamp Gossip

and Notes on New lIssues

The March Stamp Quiz

Entries in the March Stamp Oulz weére on a very
satisfactory scale, and it is clear that readers enjoy
these competitions for themselves, as well as for
their stamp interest. The first question asked which
COUntry issued the first
stamp on which modern
aviation was featured.
Certain readers men-
tioned the U.S.A. air-
"mail stamp of 1918,
but a 20 ¢. parcels post
stamp of 1912 was
carlier. It showed a
biplane carrying mail,

The answer. to our
second question 1S the
British Empire Exhi-
bition stamp of 192425,
which features the
Wembley Lion. There
have been amimals on
other British stamps,
notably a smaller lhon
on stamps of 1911-12 and 1912,
for answers that included these, The third question
showed readers at their best. Very .few failed to
give the U.S.A. 5¢. of 1934 and the Iceland 15-35 aur.
of - 1938 as stamps showing a geyser, and practically
every competitor gave a formidable list of countries
that have i1ssued stamps showing volcanoes, including
Japan, Iceland, Mexico, Nicaragua, Bolivia, Chile
and so on.

The next question led to falls in many guarters.
The first airmail service that can strictly be regarded
as regular was that from Paris during the siege of
1870. One competitor referred to a pigeon post of
43 B.C., but he did not claim this as the one required!

The last two questions were well dealt with, The
stamp bearing portraits of fowr British monarchs is

the St. Helena centenary of 1934, 1d. value, which
included portraits  of

Wiliam 1V, Victoria,
Edward V11 and George
V1; the smallest stamps
In current use are those
of South Africa, the
well-known midget
stamps used also in
South-West Africa with
the overprint 5S.W.A.
lhree of these stamps
are i1llustrated on
page 175.

The wmner of the
first prize of 21/- 1in
this contest s A, A.
Dawson, Ilnverness, and
second and third prizes
of 106 and 5/- each
have been awarded to K. Kkewish, Bootle, and D.
Rayner, Riddlesden. Consolation prizes of 2,6 each
have been well earned by L. B, ). Bearcroft, Lingheld,
and R. R. Dowding, Gillingham.

and credit was given

New_ Printings

This month there are more new pr* itinges of British
Colomals, distinguished 1n certain instances by new
shades, of which two are illustrated on this page.
One of these is the 2id. Barbados, which appears in
a new shade of blue, but with the l[amiliar design
H']‘&ﬂnilll‘iﬂg the h.i.-[ij.;u: of the colony | he other 1s
a new shade 3d.. black and ultramarnne, from the
British Solomon Islands. In many respects’ the most

el EE SRR R a—

interesting
news 1in
regard to
British
pOsSsSessions,
however, 15
the an-
nouncement
that sets
of stamps
have been
prepared 1In
London for
se 1n the
dependencles
of the Falk-
land Islands. These comprse the eight wvalues of the
Ealkland Islands present issue from §d. to 1/-,
overprinted with the name of the dependency. The
four dependencies are South Georgia, South Orkneys,
South Shetlands and Graham Land.

This month we have a further example of a cown-
memorative from the Argentine, This takes the formn
of a §Sc. issue, in light blue, commemorating . the
Week of the Sea. It shows head on views of thred
vessels of different types, and the wording in translation
runs "'Prows that consolidate onr preatness.”

@nnrlswsnluuuu ,}ELAHI]
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Stamp Collecting-

stamps during the last century and illustrated here js
an example. Another with which readers should be
familiar 18 a six-pointed star, used in two sizes on
certain stamps of British possessions. Yet other
watermiarks that readers
will find on many of
their British Empire
stamps, and should know,
consist of a crown with
the letters CC or CA
underneath, together
with one in which the
letters CA appear over
the crown.

Early in the present
century a new form ol
watermark was intro-
duced for the stamps of
British Possessions. This
1s known as the Multiple
Crown CA, and is a
small design covering the
whole of the paper, so that the design is repeated
wholly or in part several times on each stamp. In
1921 a further change was made to what 15 known
as the Multiple Seript CA, in which the capital letters
are in script, that is as if written by hand. This is
shown in the lower of the two watermark illustrations
on this page, and every collector will find many
examples in his album.

it should be noted that not every stamp issued
has a watermark. A notable example of a country
that has not made use of watermarked paper is
Rhodesia. Certain issues from that countrv, both
before and after 1923, when the last general RKhode 'ii.ctll
1ssue appeared and the distinction between Northen
and Southern Rhodesia
was made, were printed
in South Africa, in one
instance Cape of Geod
Hope stamps being over-
printed, and these stamps
do carrv a watermark
T'he Southern Khodesian

ormemorative stalnp

Ulustrated In our March
Issueée was  printed on
paper mtended for Uniown
Africa stamps
and this has for water-
mark the head of a
spring hok,

(Continued from page 175)

of South
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Timuthz Hackworth—(Continued from page 159)

maintaining all motive power, providing men and
material, and also fuelling and lubricating the plant
generallv. He set up his own establishment at
Shildon, known as Soho Works, and here, although
locomotive work formed the bulk of the business

THE MECCANO MAGAZIN

that., England does not get either extreme heat or
cold, and consequently the wood does not easily dry

out. 50 even though | possess an axe and a forest
1s at my door, I cannot solve my coal problem that way.

T = = -

A WORD THAT IS MISUNDERSTOOD

Hackworth engaged also in general

rope-making, woodworking and so on,
presses and engineers'
Works., A winding
West Auckland Colliery

tools all came from

boiler that later became well
known as the “Manchester” boiler,
from the fact that its manufacture
was taken wup there by Daniel
Adamson who had served under
Hackworth at Shildon.

In 1840 Hackworth's connection ¢
with the Stockton and Darlington
ceased, and he devoted himself to
his own business. The locomotive
remained his special line, although
his general engineering activities
were very wide,

Hackworth's last engine was
named “Sanspareil No. 2. and
was built in 1849 to incorporate
the wvarious ideas that his ex-

periences suggested. It had the
2-2-2 wheel arrangement with
inside cylinders, a special forn

of shide valve and wvalve gear,
solid outside frames accommo-
dating the bearings of the leading
and trailing wheels, the driving
bearings being carried on the in-
side frame. The boiler was of
specially good construction, and
various points in the design of
the engine as a whole were the
subject of a patent taken ont jointly by Hackworth
and his eldest son. *““Sansparesi Na. 2" fully realised
the expectations of its designer and builder and made
successful  trips on  several railways. Hackworth
¢laimed it to show an economy of 25 per cent. over
the best engines of the day.

Soon after the completion of this engine Hackworth's
strength began to fail and he died in June, 1850.

T —— EE— T ———TEEE | e— = = -

FOUR HUNDRED TREES IN MY BACKYARD
By KAy CAMPBELL

I'here are thousands of people who see the coldest
winters through without a single lump of coal, which
the city dweller regards as essential. Hundreds of
farms in this country burn nothing but peat and
wood, and what sight is more cheery than a big old-
fashioned grate with blazing crackling logs? In
Lanada most of the country people burn wood,
because coal is not easy to,get while wood is plentiful.
We live a simple life. When our fuel supply gets
low, we take an axe, harness up a couple of horses
to a low, wide sleigh and hit out for the nearest forest.
[ncidentally, the forest is free to all who wish to use it.

Usually by this time the snow is deep. In the
drifts between the trees men are often waist deep
and they can only cut the trees to within two or
three feet of the ground. From 35 to 40 good sized
trees are considered a fair load for the horses, not
giant oaks of course, but usually tall white poplars.
It 18 quite usual to burn about 400 trees in a winter,
cut up by a travelling sawing outfit into lengths for
the cookstove and heaters.

In those days, | longed for life in the city. “Oh,"
I thought, “the luxury of coal for central heating!
Nd dust and every place so warm.” Now I am in
England 1 would give a lot to see 400 trees neatly
stacked in my backyard. 1 have noticed though
that wood in this country does not burn well unless
it is well seasoned. The climate is the reason for

engineering
activities, Stationary engines, machinery for mining,
hydraulic
soho
engine suprlied by him to the
was still in dailv service in
1922. He also designed and built a type of stationary

e
e
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*A Vought-Sikorsky YR-4 helic
Pholograph by courtesy of the United

By E. R, MCCARTER

Here is a little problem that may interest “M.M."
readers. When cycling in Kirkcudbright 1 fell in with
another cyclist and until our ways parted we went
on together. After a time he remarked “You don't

ca as often as I do,"” pronouncing the strange word
“ecaw.” What did he mean?

J-‘--.-I- ] ‘ - - m ol

e b R

opter landing on a platform 40 ft. square.

ircraft Corporation, U.S.A.

T'he problem is partly literary and partly mechanical.
I was frankly puzzled for a few seconds myself, and
if I had only newly come from my native Northern
Ireland 1 would probably have remained puzzled:
as 1t was, enlightenment soon dawned on me.

A great deal of confusion exists because there are
two typical Scottish dialect words, identical in sound,
but very different in meaning. The first is ca’, which
1s simply a curtailed form of call as in Burns’s line,
“You see yon birkie ca'd a lord," while the other is

“ca,” without the apostrophe, as the word is complete
as 1t stands.

I'he meaning of the second word is rather difficult
to denine, for it expresses a wide range of meanings
such as pull, push and drive, but all agreeing in
unplying the expenditure of energy. It is this “ca’ *
that we hear in the familiar line “Ca the yowes to the
Anowes.” Here “‘call”” would make no sense, for sheep
do not come when they are called. “Ca” here means
“to dnive.” Consequently my companion meant that
I did not push on the pedals as often as he did. This
was quite correct, for I was using the pretty high top

of my three-speed gear, whereas he was riding a

machine with a fairly low fixed gear, necessitating his
“caing"’ oftener, |

1Ihis word can be often heard in Scotland, particu-
larly in country districts. Two men might be turning
the wheel of some machine, taking spells at it, and
one, getting tired, might say to the other “If's your
iurn now (o ca the wheel." The well known words
"Ca canny,” too, mean to go or do something
cautiously; they have nothing to do with calling,
which would be quite unintelligible here.

KRecently 1 I‘EHH an article on whales, in which the
writer said the “Ca-ing Whale," was so called because
it made a roaring noise to frighten its prey. He had
obviously assumed that “ca-ing" was a simplified
version of “calling."” Actually, “Ca-ing Whale" means
“Driving Whale," so called because it cas or drives
before it its prey, millions of minute marine creatures.
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~ CLUES ACROSS

1. Ramble (4) ‘ ’
6. Grand (4) -
9. Stoop (4)

10). H'Ill]"i“:”f l'4lj
Il1. Uniform (4)
13. Kent (3)

15. Gown (4)

17. Kindled (3]
18. Foghorn (3)
19. FPull (3)

21. Bog (3)

23. Leave (6)

26, Idle (6)

29" Past (3)

J0. Curve (3)

dl. Shrewd (6)

34. Inditference (6)

36. Populace (3)

38. Edge (3)

40, Revile (5)

41. Plump (3)

43. Figure (4)

493. Devoured (3)

46. Valley (4)

47. Scorch (4)

48. Necessitv (4)

49. Head (4)

20. Join {(4)

_ I'his month's crossword puzzle will be found to
follow the lines of the previous ones we have set on
this page, all of which have proved remarkably
successful. Every effort has been made to provide
a fair and interesting puzzle, without any traps in
the form of alternative solutions. The elues are all
Et'l'fl:*{':tljr' straightforward, and every word used can
e found in Chambers’ or any other standard diction-
ary. lhe rules that govern the solution of crossword
puzzles are by now so 'well known that is is un-
necessary to give any further explanation of the

Competitions! Open To All Readers
May Crossword Puzzie
B

CLUES DOWN
7

|. Staygeer (4]

2. Aud (4)

J. Males I:'Hl

4. ]"Ifl;i'[lu:: o (3
. Regret (6)

6. Sin (3)

1. Btratagem (4

8. Company (4)

Do You Know These Tunnels?

For our railway contest this month we turn to
tunnels, all over a mile in length. The great tunnels
of this country and of others are all familiar by name
to every reader of the “"M.M." whether he regards
himself a¢ a railway enthusiast or not, and so this
contest 1s one that is open in EVEry sensc 1o every
reader,

The form that the competition takes is of interest.
and helps to make the competition one for all readers.
Below 1s a series of 12 clues, each of which when
properly examined leads naturally and easily to a
tunnel name, All that readers have to do therefare
Is to decide which tunnels are indicated by the clues.
dnd to write these in order on a postcard, putting
the number and the name in each case.

Here are the 12 clues:

bore beneath a bore;

A fixture and there se¢ms nothing beyvond it:
J. A number of trees:

4. Famous statesman:

5. Practise a noble art:

6. Northern river:

7. Not much use for thinking:

8. sounds high up rather than low down:
9. Scottish appearance, but in U.S.A.;
10. Insh, but in Canada:

11. An anitnal by a stream:

12. Isn't this a waterfall?

1.
i
e

12. Wicked (4)
14. Rage (3)

16. Brought forth (4,
20. Indefinite (5)
22. Kustic (5)

24, Tap (3]

25. Decompose (3)
27. Knock (3)

28. Feign (3)

32. Shipped (4)

33. Enlist (6)

34. Inattentive (6)
35. Cure (4)

37. Abroad (3)

38. Flexible (4)

39. Pillar (4)

41. Vanish (4)

42. Take care of (4)
44. Shelter (3)

46. Moisture (3)

requirements of the competition.

As usual, there are two sections in the competition,
for Home and Overseas readers respectively, and in
each prizes of 21/-, 10/6 and 5/- will be awarded
for the best solutions. ' If necessary judges will take
neatness and novelty into consideration when making
theiwr decisions,

Entries should be addressed ‘“‘May Crossword,
Meccano Magasine, Binns Road, Liverpool 13." The
closing date in the Home Section is 30th June: that
in the Overseas Section is 30th December.

o i i

As usual, there will be separate sections in this
contest for Home and Owerseas readers, and in each
of these prizes of 21/, 10/6 and 5/- will be awarded
for the best lists of solutions. Entries should be
addressed “"May Tunnels Contest, Meccano Magazine,
Binns Road, Liverpool 13, and competitors must
not forget to write on their postcards their own
names and addresses in full. The closing dates in the
contest are Home Section: 30th June: Overseas
section: 30th December.

May Photographic Contest

1his month's contest 1s the S5th in our 1944 series.
and in it,: as nsual, prizes are offered for the best
photographs of any kind submitted. There are two
conditions: 1, that the photograph must have been
laken by the competitor, and 2, that on the back of
each print must be stated exactly what the photo-
graph represents. A fancy title may be added '’ if
desired, but entries on which the conditions stated
above are not observed will be disqualified.

Entries will be divided into two sections, A for
readers aged 16 and over, and B ‘for those under 186,
and all entries must be clearly marked with the
section letter. They should be addressed: *“‘Ma;
Photographic Condestl, Meccano Magazine, Binns Road,
Liverpool 13."" There will be separate sections for
Overseas readers, and in each section prizes of 15/-
and 7/6 will be awarded. Closing dates: Home Section,
d1st May; Overseas Section, 30th November,

¢
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BRAIN TEASERS
THAT'S IMPOSSIBLE, SURELY!

- .
FI reSI e Fu n Do vou know anv wav of tll‘r'.pr-ing a ngn'11| o f sugat

imto a cup of tea without wetting 1t7 When vou hav
solved this easy one try the following. A ring is

“"What have yvou bought that scraggy lot of hens suspended bv a thread om the cork of a bottle, w0
(A7 of O that the ring 15 inside the bottle. How would Yo
‘For profts, of course.” make the ring fall without touching the bottle? =~
‘Oh, prophets! 1 thought they were patniarchs.” . . > .
¥ L} w L]

A SPENDING PROELEM

in a draper’'s shop a lady bought one length each
of two kinds of material, one at 3/4 a vard and the
other at 4/8 a vard. Altogether she bought 24 vards
and when she looked at the bill she found she had
riven the same amount of monev for each lenegth.
How manyv vards of each did she buy? ! I B 6

B w L] -

CRAZY FOOTBALL

Part of a football match report got slightly con
fused at one point and read as follows: “The ball was
centred, passed out to the right wing, kickéd off,
placed to the inside forward, headed over the bar,
pushed towards the cormer flag, and intercepted by
the opposing inside right.” Seven events were des-
cribed. Can vou place these in their correct order?

- #b L a2

"How did you first become a cannibal, Mr. Chief?""
"l began as a little boy, by biting my finger nails."”
» e s .

“l see Mike's dead. How did it happen?”
"He was cleanipg a skvscraper window and stepped
back to admire his work."” : o e
’ . ’ ’ , o LR
“Look, mother, That man hasn't a single hair on , e R
his head."” ' TV A e
“Hush, Betty. He will hear what vou say."
“"Oh! I am sorry. Doesn't he know it?" F i R
L L] L] ] ."‘ |
Prison Visitor: ““What brought you here, my man?" |
Convict: “I followed the advice of an advertising
slogan.”
Prison Visitor: “Indeed, what was that?"
Lonvict: “Make money at home.'
L] L} L] L

Orator: "And vote therefore for the man who has
«jone most to arouse the working classes-—"'

Heckler: ““Can't. He's dead.”

Orator: “"Who is?"
Heckler: “The man who invented the alarm clock."” ROWS AND ROWS

HI A HERZERT/ RETRACT

Soldiers were arranged in rows for a special occasion.
With six less in a row there would have been six
more rows, and if there had been six more in a row
the number of rows would have been four fewer.
How many soldiers were there? B.I.N.

L . L] L]

SOLUTIONS TO LAST MONTH'S PUZZLES

Our first puzzle was a plain catch. In solving it
most people simply add the weights together to get
2% tons, forgetting that there are four faces to Big
Ben, so that the total weight of the hands is 11 tons.

1he code 1n our second puzzle is a simple one. The
letter A is represented by the figure 2: to get the
succeeding letters of the alphabet 3 is added in turn.
lhus E 15 14, D 1s 11 and N is 41, so that the first
name 1 our list 1s EDEN. The remaining names are:
EISENHOWER, TEDDER, STALIN, BEVIN,
CHURCHILL, ROOSEVELT and MONTGOMERY.

in the bicvcle race 1n our third puzzle John is 30
vards further behind everv time James passes the
starting point. It will therefore take 10 laps for him
to tfall 300 wyards behind, at which point James

: L ‘ =::EE=—‘/ 2
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Iramer:. "Can’t you reduce some more?" catches him up.
Jockey: "l '1I1;n'+3r1't caten for a week and to-davy 1 Ihe names in our fourth puzzle are KONIEV:
<0t my nalls. LEESE; CLARK;, FRASER; ALEXANDER; DE

Trainer: “"Go home and shave.” GAULLE; TIMOSHENKO: and HARWOQOD.
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BOYS BOND'S
Veteran riders will tell you that .

there 1s no more faithful friend

to the cyclist than the MILLER

We will in be able t ]
DYNAMO LIGHTING SET, the . e S EPPY
lamp that has stood the test and all the requirements of the Model

proved the best during 60 Vears of Maker when the war is over and
cycling service.

many new items are now on the

If you are fortunate enough to own drawing board getting ready for
a Miller Dynamo Set, the summer the time when we can put them

months is the time to put it into perfect . . .
order for the black-out days ahead. into production together with all
our other well known specialities.

If you should have any difficulty
write to us gqgiving full details and
we will do our utmost to assist you.

We can supply small quantities
| of materials, screws, rivets, gears

and tools, etc.,, so we will be
pleased to know what you are

requiring.

No catalogues are available now.

BOND'S 0’ EUSTON ROAD LTD.

T 2981 357, Euston Road
T U —— EUSfﬂﬂ 5441-2 Lﬂ“ﬂ'ﬂ" H-w-.l

H. MILLER & CO. LTD., MANUFACTURERS
ASTON BROOK STREET, BIRMINGHAM 6 |

GUNS, TANKS & LD.CRAFT

several new plans in current lists,

BINDING THE "M.M." SCENIC RLY. MDG. #.58%

Planbook
Binding cases for has been written by an expert builder and
the 1943 “‘M.M." operator. Price 5/86, hv post 5/9. (Below)
can be obtained .'IHIE‘E]CL;:" Plans for “*00"
from Messrs. O. H. RLY PLANS Rlys. giwe necessary in-
Bateman and Co., structions for range of fe .lturES conforming to
23, Hanmut; Street, B.M.R.5.B., "“"Duble,"” “Trix," etc. (Below)
Liverpool 1. The
are supplied in whaz MINIATU RE AIRCRAFT
is known as Quarter Warring reveals art of making models which bear
Basil, full cloth, and closest scrutiny and look *““real” to camera eye,
are tastefully em- Nearlv60 illus, and plans. Price 4/6, by post 4 /8.
bossed in gold with Also ““Three Rapid Methods of Making ldentifica-
the name ""Meccano tion Models.,” Price 1/6, by post 1/8. (Below)

Magazine.'" On the

etk B e tams SI—IIPS & 'PLANES ;{3,“:*;] i 5

and volume number, in. Over 70 Plans released—6d. to 1 f— (Below)
Price 6/6 post free. |

“Planbook.,” “Building a
These binding cases are supplied so that I GALLEONS Galleon.” Full instns, for
readers can have their Magazines bound building fine models of these grand old ships.
locally, but where desired the firm | Pr:;:lll-.tlv 1H11~'~tr1tc-r1 Set of 8 progress plans for
mentioned above will bind the twelve “(olden Hind,” size 20 in. %30 in. Price 12/8,
|55ut5hnf the 1?33 ""Meccano Magazine'' by post 13/-. (Below)
at a charge of 10/6 including the cost of How to build a fast racing model
the binding and also return carriage. YACHTI*}I new rapid method at cost of few
The covers of the Magazines may be shillings. Working drawings, plans and licence
included or omitted as required. | to use patent. Price 3/6, by post 3/8. (Below)
Binding cases for the larger size of the working model (runs
"M.M."" prior to 1942 are still available. OIL ENGINE on air). _M'ﬂti'? of simple
price 7/3 for 12 issues, The complete materials and tools. New technique fully illus-
cost of binding this issue is 10/6 for - trated in book. *2/-, by post 2/2.
12 copies. Send 3d. and unstamped ma.’n'rﬂirri' envelope for list

of 150 Plans and ""Planbooks." MODELCRAFT
Ltp., 77 (M.M.), Grosvenor Road, London SSW. 1
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MANLUFACTURE SUSPFPENDED UNTIL AFTER THE WAR
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C.nntrul by Light and Invisible Rays

RAYCRAFT set with selenium bridge, 10,000 ohm.
tele-type Relay, fittings and booklet, 42/-. |
SWITCHES. Knife-blade A and E type single pole
C.0O., 1/6. Double pole "‘on-off,” 1/9. Dnublc pole |
C.O., 2/6. Switch Theos. 0 to 1 ohm., and '‘off,"" 2/6.
Multi-switches, Lucas 8-way, lever handles i line, en-
closed, 3/9. 6-way ditto, 3/-. 6-way Push Button A.M.,
/9. 7 stud R.l. 5 amp. ebonite .panel on box base,
4% in., 1/6.
SETS,

CRYSTAL are valveless radio receivers re-
quiring no batteries. Mark Ml ex R.A.F. double
detector, B5/-. The Wall Nut for shelter or table,
42/-. Victory Pocket bakelite set, 35/-.

SUNDRIES. Vee Pulleys for | in. belt, turned steel,
bin. 4} in., 4/6 and 5/-. Motor Flexible Couplings
for } H.P. and } H.P., §/- each. Endless Belts, vee or
flat, §/6 each. Liquid Level Indicators with float
geared to watch-dial panel gauge, 9 in. rise and fall, 7/6.
Horse shoe Magnets, permanent steel, all sizes, 3/6
to 4/6. Terminal Covers, A.M.
bakelite with two securing screws;
Domino size, 9d. each of 7/6 doz.

CONDENSERS. Ultra Short
VWave wvariable air condensers.
Trolitul insulation, ball-bearings.
Surplus to a Govt. contract and

new, 5/—.
Please include postage for mail orders.

ELECTRADIX RADIOS
114, Queenstown Rd., Battersea, London S.'W.B

Telephone: Macaulay 2159

STUDY AT HOME FOR

MATRICULATION

Wolsey Hall (Est. 1894) will

coach vou hy nnsl for London
Martric., School Cert., R.A.F.
Marths.,, Engin. Prelim., Lond.
B.Sc, Degree, etc. Tuition con-

tinued free if vou fail: low fees, |

instalments, PROSPECTUS FREE

from Director of Studies,

Depr. GK1,
WOLSEY HALL, OXFORD

BUILD A MODEL

CORVELILE KIT 2]3. SUUBMARINE KIT
INDOOR GLIDER 1/9.
All ],'11;!'-1 free.

My 1944 list of Aeroplane Kits now ready.
THREE PENNY STAMPS bring a

GEORGE D. CAMPBELL
Dept. MM, 46, High Street, DUMFRIES

119,

will COPY,

All deseription from 6/-. Baers, | 76.

15 mm. Films, |
W London W.l. Hire Programmes 10)-,

Wardour St

SCALE BUILDINGS, etc.: “an’” "“0*
TOOL BOXES e - e 1.3 16
COAL OFFICES .. e SR I = 6 6
LOODS DYEPOT 12 /6 =
BUNGALOWS = .. 1/8
BOOKS: Postage 8d. each
“A.B.C. OF LM.S., LN.E.R.,” 2/-

i GWLIRL," 1/6, by IHF‘--T. 21d. extra.
THE FOUR A.B.C.'s Ne atly !MLLIH] 8/6, by post 9 /=,

A8, Binding Covers.,

e, I_.II =@

1/9, by |'u-T 1/11.

"HISTORY.OF THE G.W.R."
3 Parts . cach 10/6, bv post 11/-
LHOS., RE i \Ihl H ELECIRIC or CLOCKWORK,

WANTED - GOOD USED MODELS, LOCOS,,
LING STOCK, ete,, also RAILWAY
TYLDESLEY & HOLBROOK

109, Deansgate, Manchester 3 'Phone:

ROIL.-
BOOKS.

i312

"Peace on Earth”

let it be a lasting
understanding between
The quickest way to accomplish this is to
learn the international language which is spoken
written in o

Bla’

but this rime
|Tl|l[fL...1

again,
on

It will come

based
NATIONE,

NeAcc

and
ver one hundred countries, and has been

by educationists, scientists, travellers
folk the world over. Easy to learn.
and practical,

Learn Esperanto

A correspondence

and
logical

approved

ordinary

course, including text-book and

correction ot EXCercises costs UT'I.["!.-' :.:Hln

]L.';-Hfl' FiaY H!tlllI ;"iu.'TfIE-.'“Lri'IT."F L

THE BRITISH ESPERANTO ASSOCIATION. Inc.
Dept. M.E_. HerEr_:s_E_{ate, Hickmanswurtp._ﬂ_gl_"t_s.

CIGARETTE CARDS

\ selection of real photographs by Senior Service.

Britain from the Air Set of 48 cards . . .
British Railways = T = I .o 416
L.Oastwise . L T iiels  hfe
Dogs . A 316
Our Countrys n{u_ . 416
The Bridees of Britain . - 2 _ _ o Bl
sghtsof Britain (2nd series) .. .. .. .. . 1/-
Postage extra. Send 3d. for list of 300 series.

Wanted—QOeden's Guinea Gold and Tabs Series.
R. W. HOUSTON, BCM EXCHANGE, LONDON W.C.1

BUTTERFLY NETS '™ STOCK
AGAIN!

Utility models, pre-war cane ring, strong handle,

large size black leno bag. Price 6/6 (post 7d.).

HATCHING SOON. Silk-worm eggs 1/9 per 100 (post
3d.). Interesting pamphler on how to rear them
FREE with all orders of 100 or more. LIVE STICK

INSECTS—medium size—interesting pets, feed on

privet, l/- each or 10/- per dozen (post 6d.).

trom L. HUGH NEWMAN. F.R.E.S.
“"The Butterfly Farm.,”" Bexley. Kent

Note: New Lists - T
WANTED IMMEDIATELY a collection of foreign

stamps. Good price paid. Will purchase loose lots,
British Colonmnials particularly wanred.
and state TII'I.HIHE'I-.:!. "'-."'»,'.lrkﬂh.
H.H'HL‘I.

now redadsy stambp.,

Ciive particulars

Price Lranville Road,
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Join the Well-Paid Ranks

MECCANO MAGAZINE

vl

of the TRAINED MEN

MANY THOUSANDS MORE ARE
URGENTLY NEEDED. PREPARE

POSITION AND BETTER PAY

Ambitious have

men everywhere

succeeded through I.C.S. Home-Study
Courses.

So also can you. We
offer you the benefit
of our 53 +vyears’
matchless experience

as the creative
pioneers of postal
instruction.

If you need technical training, our advice
on any matter concerning your work and your
career is yours for the asking—free and with-
out obligation. Let us send you full information

regarding the subject in which you are specially
interested. DON'T DELAY. Make

“ACTION?” your watchword.

The successful man DOES to-day what

the failure INTENDS doing to-morrow.
Write to us TO-DAY.

YOURSELF FOR A BETTER

~The LC.5. offer Courses of Instruction
in a wide range of subjects, including:

=

Accountancy
Advertising
Aeronautical Englneering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Deslgning
Alr-Conditioning
Architecture
Architectural Drawing
Boilermaking
Book-keeping
Bullding*Construction

Bullding Contracting
Business Training

Business Management
Cabinet Making
Carpentry

Chemical Engineering
Civil Engineering
Clerk of Works
Colliery Management
Commercial Arc
Concrete Engineering
Cotton Manufacturing
Diesel Engineering
Draughtsmanship
Drawing Office Pracrice
Electrical Engineering
Engineer in Charge
Eng. Shop Practice

Fire Engineering
Fitting and Turning
Foundry Work

Garage Management
Gas-Power Engineering
Ground Engineer
Heating and Ventilating
Hydraulic Engineering

Insurance
loinery

Journalism
Machine Designing

Machine-Tool Waork
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Electrician

Mine Surveying
Mining Englineering
Motor Englneering
Motor Mechanlic
Moulding
Patternmaking
Power-House Attendants
Quantity Surveying
Radio Engineering
Radio Servicing
Refrigeration
Salesmanship

Sanitary Engineering
Secretarial Work
Sheet-Metal Work
Steam Engineering
Structural Steelwork
Surveying

Telegraph Engineering
Telephone Engineering
Templating

Textile Designing
Toolmaking

Turner

Welding, Gas & Elec,
YWoodworking
Woollen Manufacturing
YWorks Engineering
YWorks Management

And most of the Technical, Professional
and Matriculation Exams.

. Special terms for members of H.M. Forces

e e e e e e e v e e e e = T O MAY USE THIS COUPON

(Penny stamp on wunsealed envelopel

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.

Dept. 218, International Buildings, Kingsway, London W.C.2

Please send me the Syllabus of your Courses m..............

H.m.--l'il LA R RN LA RN ELER LI R IR RN NS N TR TR

Addrﬂ“ ------ LR R R R B R o B O e e A g R e Y LS S R R g S R gy

R L L s L o o R T o N T L L L L L L L Ly R — Tl Iy mnTImnTmmMmMm M ™M T

EE R EasRFF R E AR ET R R R EE AR R E R

Age......
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STAMP ADVERTISEMENTS

{H-I.'I. '“1..;“ JI*_I-[]E':.I_’S 1:4 ;_iﬂ:{f 1|l,|-'-'|.:_"|_:|

T R WL ._

SPECIAL — IN THE NEWS!
'Jugo-Slavia, Italy, Burma,
Gilberts., Globe-Trotter oifers
vou a FREE stamp from each
of these war fronts—0ne of
the 1943 Free Jugo-Slavian
- Mint Commems., the 50c. Italian Air
| Mail (Winged Horse), K.G.V Burma,

1.9 and Gilbert & Ellice (Mint). Send
| 3d. NOW, asking for Approval

Book & LE"I ﬂLf.
~he-Trotter, 70, West Ave.,B' ham 20

e [ U Seae——

PENNY APPROVALS

This is a first-class range of stamps including many
overstocks which are usually sold at a much higher
nrice. All the stamps are at one price—a penny each—
and no free gifts or discounts can be given for this
series, A postcard will bring you a selection of the
finest value ever offered, bur please do nor ask tor the
stamps of one particular country or group of countries,
Postal business only. ‘

W. Le Mermer EH Lumsden Ave., Shirley, Suuthamntun

STAMPS WORTH HAVING

Nova Scotia 1860 1, 2 & B3c. mint, cat, 11/6 ... 3/-
Australia 1937-43 17 values to 1/- used e N
India G.VI 1, 2. 5 & 10 rupees used ... ... 3/9

Save money on yvour collection by sending ld. stamp
for our new Bargain List.

STAMP IMPORTERS LTD.
12, JAFFRAY ROAD, BIRMINGHAM 24

Y
. |
&

-

 ILLUSTRATED ALBUM, Accessory Set, 100 Excellent
Stamps. Also Mystery Gift—6/6! R. Flatteau, 31,
Dryden Chambers, Oxford Streer, W.1.

WILSON LORRIES

TRADE PRINTASTRUCT MARK
CONSTRUCTIONAL KITS

‘ HAULAGE CONTRACTORS

L O 0 Oiba MmywiAeTLE G S GO
T < A " S BT, e "W

F'- 1.'1.
| g . -
W i T L 1 T e i e
II b : i R L PR T ] LII.!I.:n.'I.lIll -||I III I"
‘I:. f k reiel =W L0t S L EE i e

el B Er T .

HS/ 4K
il HIGH-SIDE LORRY

Il price 4/3 including tax, postage 3d.

FULL ILLUSTRATED CATALOGUE PRICE 4d. AND S.ALL

gl S——————ugp— e e——— = e QE————— B

| AGENTS:
il Hamley Bros. Ltd., 200, Regent Street, W.1

George D. Campbell, 46, High St., Dumfries

WILSON'S LORRIES LIMITED

Dept. M, BRACKNELL, Berks.

MECCANO

MAGAZINE

Registered at (§.P.O., London, for transmission by
Canadian Magazine Post.

EDITORIAL AND ADVERTISING OFFICE:
LIVERPOOL 13, ENGLAND.
Telegrams: ‘‘Meccano, Liverpool."

Puklication Date. The “M.M." is published on
the 1st of each month.

Readers’ Sales and Wanls., Private advertisements
(1.e., not trade) are charged 1d. per word, minimum 1/-.
Cash with order. Editorial and Advertising matters

. should not be dealt with on the same sheet of paper.

Readers’ advertisements are published as soon as
possible; inclusion in the first issue after receiving
them cannot be guaranteed.

small Advertisements. 1/8 per line (average seven
words to the line), or 20/~ per inch (average 12 lines
to the inch). Cash with order.

Display. Quotatians for space bookings, and latest
net sale figures, will be sent on request.

READERS' SALES AND WANTS
SALES

Good condition, Hornby MNo. 4 Station; No. 2 Goods
Platform: No. 2 and No. El1 Level Crossings: Acute
Angle Crossings; No. 2E Signal Cabin; Platelayers'
Hut; No. 2 and No. 1 Turntables; Signals, No. 1 Distant
and Home, No. 2 Double Arm, No. 2E Distant, No. 2
Junction Home, No. 21 Junction Distant, M Home;
“Meccano Magazines,”” PFeb., 1938-Nov. 1943, two
copies missing; "‘Inx" lransformer. What ollers!—
Bicknell, Dorminton, Halstead, Sevenoaks, Kent.

Raycraft Burglar Alarm Kit, complete with Pro-
jector, £4/10/— Mains Bell Transformer (3.5, 8v.), 5/-;
FFerranti Mains 6v. Transformer, 10/-: Electric Bell,
2/6; Ammeter (0-20 amps.), 10/— a few 2-Pin Mains
Fittings; Steam Engine with self oiling Piston, £1;:
Electric Motor, IEO20, 5/-. All in good condition.
Stamp please.—Boughton, Park Farm, Gt. Missenden,
Bucks. *

“M.M.'s," 194043, all in binders, new condition,
70 /-.—Callender, 20, Magdala Road, Cosham, Hants.

WANTS

Minic Toys; Magic Motor; Steamship; any Mechanical
Toys: Hormby Electric Locos, Must be in good con-
dition. Very good prices given.—Salmon, 1y-Clyd,
Criccieth, N. Wales.

April, 1943, “"M.M." Must be in perfect condition.—
Box No. MM.102Z,

K120 Motor wanted, would purchase Set if necessary;
also Inx Kailway Parts.—Rodway, Snowford Crest,
Long Itchington, Nr. Rugby.

Bassett-Lowke, Gauge "'0" Steam Loco. and Tender.
—Tiller, 2, Stanley Road, St. Denys, Southampton,

Trix Twin 0-4-0 lLoco.; good condition; L.N.E.R.
preferrad.—J. Twell, Maud Foster, Horncastle Road,
s0ston.

EXCHANGES

Exchange Only. Mills Episcape (for 230-250 volts
A.C.); Junior Typewriter; "I.[:an-.l oteam LEngine; 8 vols.
“"Children’s Encyclopadia™: 1 wvol. “Hobbies and
Handicrafts': also i]udilllt"i." of Foreign Stamps, all
excellent {*nmiluﬁn For: 0" Gauge Electric Locomo-
tives: Rolling Str}l:l-i; Amount Permanent VWay; Steel,
Brass, or Tinplate, mmade up or in parts; also Accessories;
or.same in 00" or both. Will exchange separately.—
Bentlev, 15, 5t. George's Gardens, Denton, Manchester,

Exchange Hornby Dublo Transformer No. 2,
250 volts, in perfect condition, for Two No. 2 LN E K,
Corridor Coaches,—Glassey, Ward 6, Ashludie Hospital,
Moniheth, Scotland,

|
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NEW
TENNIS BALLS
FOR OLD

[f you need a new tennis racquet,

Eumnlete

1 F - |
we can show you a rair selection—
45~ to 105/-.
are no new tennis balls. But if your

Untfortunartely, there

own are not too badly worn, we
can recondition them. It’ll take a
few weeks, so send them to us
quickly — not forgetting to put your

- No. 1261.
name and address inside the parcel.

~t P "

HAMLEY: BROTHERS® LTO
200-202. REGENT STREET. LONDON W.1

DLUR QONLY ADDRESS]

Have ~ou sent your 2d. stamp for r:L

lists of Aircraft and Warship Kits vet? \

Merit

immediate operation,

- bakelite base with cover.

Have you a Camera?
Well then do this

Send us vour name and address and enclose 3d. in stamps for

the following. A 32 page booklet entitled Home Photography.
This will teach you how to develop your own negatives, how
to make prints on gaslight or bromide paper, how to make
enlargements and how to do Flashlight Photography. Five
well-known experts have written full easy-to-tollow directions
on these subjects. Then there i1s a folder giving the Time and
Temperature tables for dish or tank development with AZOL
and a lot of useful hints, The other booklet 1s a tully illustrated
list of chemicals, sundries and accessories which will be helptul

to you in your hobby.

FOR 3d. IN STAMPS WE WILL SEND
YOU THESE THREE PUBLICATIONS

To save

as supplied to H.M. Forces

Complete Key and Buzzer Unit, ready for
Heavy commercial key with

nickel silver contacts and sensitive triple adjustment.

High-tone Buzzer with silver contacts, mounted on
Battery Holder, complete

with 4.5 Ever Ready battery. All metal parts
. heavily nickel plated. Polished Mahogany! 29!5
_ Base, 63" x 64°.

Send 1d. stamp for Illustrated List

SIGNALLING EQUIPMENT

Specialists In Morse Equipment
(Dept. 13)
House, Southgate Road,

Price

LTD.

Potters Bar

SPECIAL
TRIAL OFFER

For2/3 P.O. Johnsons
will send you post free
(G.B. only) a trial seél
of Chemicals, including
l1-0z. bottle of ALOL,
i, uf:"r‘.'{'ft}}'" et ,"if’r"".':.'-
2t 1 g4 1in. d4-0z
fin If Hlvf"f_"'.'f.\"'}.
making 30 - 60 o055,

'-Tl"*-l.fi-'l!' (*M.E f“-'l' -5':."

I'H'H”“-”J' DEVELQ-
PER, enowgh I' _.ff!i" ¢ 10
3 doz. bromude or con-

tact gashight prinds.

See your local
dealer

for any

further supplies

time, be sure you mark your envelope E/M Department

JOHNSON & SONS Manufacturing Chemists LTD.,, HENDON, LONDON N.W.4
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This splendid
maodel of a
1 raction
Fnegine is
built entirely
of standard
hIL‘L'L'HHU
parts.

F

B2 RAL
Vo Lol
N o s

S bol I
W\_‘*J DINKY

1he Worlds
Greatest 1oys

We are sorry that we cannot
supply these famous toys to-day, iy
but the';.f will be reac!y for you U-.-.-alf:"t-t-mg.lgﬂfndfmf:T:EE: and
again after the war. Look out tor S i i

the good times coming!

HORNBY
TRAINS

-i-j-'l- jl_ff--:I TTI[E.I' IIl'l'l e :I :- .‘.. .E_':ié :":".":-::. %
Pullman Train : f & ——
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