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THE ABOVE ARE EXAMPLES OF MODELS MADE WITH MECCANO MOTOR CAR OUTFIT No. 1.

e e — —— e e e— = = B e S LD} R e

"MOTOR CAR
CONSTRUCTOR

MECCAUTO 53818%

Perfect miniature reproductions of many different types
of car can be built with these splendid Motor Car Constructor
Outfits, including sports four-seaters, speed cars, sports coupes
and others. All the models are driven by means of a powerful
clockwork motor (included in the Outfit) giving a long, speedy
and realistic run on each winding. The parts are finished in rich
enamel and nickel-plate, the complete Outfits being master-
pieces of miniature automobile craftsmanship.

Now is the time to get a Meccano Motor Car Outfit,
You will never grow tired of building and running the superb
models that you will be able to build.

No. 1T MECCANO MOTOR CAR CONSTRUCTOR OUTFIT

The motor car models that can be built with this Outfit are the finest
you ever saw. Look at the examples illustrated at the top of this page and
think of the fun you could have building these and other types equally
graceful and realistic.

No. 1 Outfit is available in four different colour combinations—Red
and Light Blue, Light Blue and Cream, Green and Yellow, and Cream and
Red. It is supplied complete with powerful Clockwork Motor.

Price 13 6

No. 2 MECCANO MOTOR CAR CONSTRUCTOR OUTFHIT

Larger models of a superior type can be built with No. 2 Qutfit.
They are perfectly designed, beautifully finished and the most attractive
examples of constructional engineering ever invented for the delight of
boys. Their handsome and realistic appearance may be judged from the
illustrations below.

No. 2 Outfit is available in four different colour combinations—Red
and Light Blue, Light Blue and Cream, Green and Yellow, and Cream and
Red. A powerful Clockwork Motor that gives a run of 150 feet on one
winding is included. Price 25 /-

IMPORTANT.—It should be noted that No. 1 Motor Car Outfit parts
cannot be used in conjunction with those of No. 2 Outfit.

Manufactured by

MECCANO LTD. - BINNS ROAD - LIVERPOOL 13
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THE ABOVE ARE EXAMPLES OF MODELS MADE WITH MECCANO MOTOR CAR OUTFIT No. 2. J
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*"HAMLEY r BROTHERS
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200-202,

Number Twenty-five

We've all been reading lately about the latest
world record put up by Sir Malcolm Campbell
in his new “‘Bluebird.” Now every boy can
become the proud possessor of a true scale

“BLUEBIRD’’ CAR CONSTRUCTIONAL
SET. A complete kit of parts which will

enable you to build a perfect scale model of

Sir Malcolm Campbell’s famous “Bluebird.’”

Something for any boy to be really proud of.
Price complete 21 /-

Our

Write for 1935
Summer Sports and
Games List, illustrating
the latest sports equip-

ment and everything

for out-door play.

Post free on request.

PETROL PUMP
Working model
petrol pump.
Realistic operation.
Complete with water
container. Price 5/6

. TD +ESTABLISHED

REGENT STREET, LONDON, W.1

TRAFFIC LIGHTS

Correct colour signals
given by moving auto-
matic switching device.
Price, complete with
bﬂttLry 4/6

)
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OUR ONLY ADDRESS

May,

1935

MAKE YOUR OWN SCALE MODEL

Made-up Scale Model - - Price 2 gns.
12/6

P Showcase - - - -

car on earth! And not only can you own a
“Bluebird”—you can make it yourself with the
greatest of ease!

| model of this famous racing car—the fastest

CONSTRUCTIONAL GLASS SHOWCASE
Specially made to hold the “Bluebird™

Racing Car. Complete with mouldings and
blue print, Price 7/6

g

“MOTOCRAFT" AIRFLOW CHRYSLER

Construct a real scale model of this famous car. All
fittings complete and ready for easy assembling. Scale

g in. to 1 ft. Price 4/6. Also: Aston Martin 14 litre
model, 2/6, and M.G. “Q” type Midget, 2/6.
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SECRETS o SCALE MODEL AIRCRAFT DESIGN

The sixth of an interesting series of articles

by the well-known designer responsible for the

construction of the most perfect of all scale model
aeroplanes, the “FROG” and “PUSS-MOTH”

The Value of "FROG" Service.

The manufacturers of “FROG" model Aircraft realised from the be- |

ginning that a thoroughly efficient repairs and reconditioning service
was vital to the successful marketing of their models, and a special

spares and repair department was started on the Company’s premises.
tach individual case is treated as a separate item and given individual

care by an expert. Repairs are done at very reasonable charges.

Answering questions by "FROG" pilots.

A great deal of time and money has been spent on studying the
difficulties encountered in flying model aircraft by the average pilot,

and experts are employed to give clear and concise answers to any
question asked by owners of ““FROG” aircraft.

Join the "FROG"” Club.

The "FROG" Club, which was organised specially to encourage air-
mindedness among the young pilots of Great Britain, now has nearly
10,000 members. Such a membership speaks for itself of the value of
the club and the fun that can be obtained by those who join it. If
the reader, or any friend of his has not yet joined the “FROG" Club,

he would be well advised to get into touch with Lines Brothers Ltd.,
at the address below.

PUSS-MOTH
MONOPLANE

lllllll
. :'l_ﬂ._ |!rI

A magnificent scale model of the famous record-breaking light

aeroplane, All metal fuselage with bulk-head reinforcement,
hollow wings of special design and construction. Dual motor coupled gear-box, trans-
parent cabin and roof lights. "FROG" patent quick detachable fittings. Complete with

high-speed winder-box, spare motor, insertor rod, gear box oil, elastic
lubricant and illustrated flying manual. Wing span, 18 ins. Flies 600 ft. 1 ’ 16

- The "ELECTROSTATIC"
. AEROPLANE

Made by the "F.R.0.C.” People

The makers of “FROG"
aircraft are delighted to

be able to tell you of
their thrilling new in-
the "Electro-
static’ aeroplane.

vention,

By rubbing the ebonite
wand supplied with the
set, these little gliders

\/

"FR.O.GC.”
INTERCEPTOR FICHTER

a2

REDUCED
PRICE

31
h-speed \

scale model of hig

LA
. L} )

s 5

Monoplane. Tubular con-

struction, patented quick

detachable fittings. High efficiency airscrew. A popular
machine for realistic stunting. The “FROG" is sold
complete with spare motors, lubricant and gear-box
cil, patent high-speed winder-box and illustrated
flying manual, Wing span, 11} ins. Flies 300 fc.

Designed and made by International Model Aircraft,

can be made to “‘loop-
the-loop”’ do "“Immel-

turns and all
kinds of real aerobatics.

mann’’

| Simple—and very good
fun.

The set, consisting of ebonite wand, 12
gliders, woollen cloth and booklet of in-
structions, costs only

2’6

Made by International Model
Aircraft Ltd., London, S.W.19.

%

/

Look out for the Meteor—Coming Soon!
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WORLD'S PATENTS GRANTED AND PENDING
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ACTUAL PHOTOGRAPH OF ‘FROG’ HAWKER HART

The most famous military aeroplane in the world—
the most formidable aerial weapon ever known—
there’s little need to tell you the name of the

Hawker Hart. And now you may own and fly an

This ‘Frog’ Hawker Hart is designed (like the real
machine) for short distance bombing. Every detail
has been carefully considered to give complete
realism to this wonder ’plane. There is actually

a miniature Vickers-Scarff gun mounting ring before
the observer’s cockpit and a life-like instrument

board in the pilot's cockpit. And the flying per-
formance of this new machine is remarkable.
Come and see the Hawker Hart now!

almost exact reproduction in miniature of this

wonderful fighter! The very latest ‘Frog’—the

flying scale model Hawker Hart—is waiting for
you at your |ocal shop to-day!

SPECIFICATION

Telescopic spring-loaded under carriage. Unique fuselage built up on a
reinforced structure of steel, duralumin and timber, covered either with

aluminium, alloy sheet or a cellulose-paper—the only macerial capable of
reproducing the exact form, shape and appearance of full-size aeroplane
parts. YWings reinforced with internal ribbing and attached to fuselage

with quick detachable fittings. Triple, 4-strand motor and watch type
gearbox. Precision cut airscrew and spinner.

Wing Span, 18.75 ins. Overall Length, 15.36 ins.
Average Length of Flight, 700 ft.

‘-------_“-----------------------I

Owners of a ‘FROG/
PUSS MOTH or
HAWKER HART are
eligible for the hand-
some badges, price 6d.
each, when the pro-
ficiency tests have been
passed,

I-I-----ﬂ_--—-__“_ﬁm---—---—-------_

mitnrs, 1r1r;ri|:;hr: insertor rod, spare motors
a rofus il lyi

nd profusely [lustrated fiying 421 & ON SALE AT ALL GOOD TOY SHOPS AND STORES
Made by INTERNATIONAL MODEL AIRCRAFT LTD., LONDON, S.W.19

manual.
Sole Concesstonaires: LINES BROS. LTD., Tri-ang Works, Morden Road, Merton, S.W.19

_ }? .

Complete with extra strong HIGH-SPEED
WINDER-BOX, lubricant for Gearbox and
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It's no use getting wild with your pedals when they stick. It’s

too late. Take a tip from the wise cyclists who buy the pedals

that stand up to wear and tear—those who buy Brampton
because they are best. Make sure that your next pair is stamped

“Brampton, England,” on the end plates.

BRAMPTON PEDALS

A simple SPRING

FREE CLIP TOOL that

will fit or remove the spring clip
by a twist of the fingers will be
sent free on receipt of a postcard.

THE RENOLD & COVENTRY CHAIN CO. LTD., DEPT. G3, DIDSBURY, MANCHESTER

MANUFACTURERS

O F

X o CLE SRR REING:S

JUBILEE BOATS

THIS SPRING we
celebrate the

25th anniversary
of our registra-

tion as a limited
company, and in
honour of our
Jubilee have pre-
pared a specially

fine series of
spring boats and
fittings.

YACHTS like “ENDEAVOUR" (a
scale model of Mr. T. O. M, Sop-
with's famous American challeng-
er)and our new “SOUTHWOLD"

racer. Cabin crulsers like "MAR-
GARET ROSE," and motor boats

like "IOLANTHE'" and the 21 /-

“"RALEIGH," and best of all our

new speed boat "STREAMLINIA "
which you can make yourself.

Sy P
Make your choice from this won- 1 .
derful array described in our new Super motor boat ““IOLANTHE," 35/-

Ships' Catalogue S5.17, just published. Model makers will find new fittings,
blue prints, and sets of parts in new 5.17, éd. post free. Send for your

COPY NOWw,

Also Model Rallway Catalogue A.17, and Model Engine Catalogue B.17, éd.
each section, post free,

BASSETT-LOWKE LTD.

NORTHAMPTON iichicter: 28 coroorarn: W.C.1.

Manchester: 28, Corporation Street.

FHORNBY LOCOMOTIVES

Gauge O (Electric) Gauge O

Hornby Electric Locomotives, both 6é-volt and 20-volt, are fitted with

powerful and efficient motors, capable of hauling heavy loads at high speeds.

They are the finest electric locomotives obtainable. Ask your dealer for a
complete price list,

_ e\ -

EM120 (20-volt) or EM16 fﬁ-vult}
LOCOMOTIVE
Non - Reversing. Available in

either red or green, Price 8/6

EM320 (20-volt) or EM36 (6-volt)
TANK LOCOMOTIVE
Reversing. Available in red, with
L.M.S.R. lettering, or green with
L.N.E.R., G.W.R. or S.R., letter-
ing .. Price 16/6

Reversing : ... Price 22/- ; HEHI!IDBEE 5}121?' L?E'Wlt]'
2 - Reversing

..« Price 24/-

*HORNBY E120 SPECIAL
LOCOMOTIVE (20-volt)
Automatic Reversing, Price 30/~

*HORNBY E220SPECIAL TANK

LOCOMOTIVE (20-volt)
Automatic Reversing. Price 32/6

*HORNBY E26 SPECIAL TANK
LOCOMOTIVE (6-volt)

Reversing ..+ Price 30/-

Meccano Ltd., Binns Road, Liverpool 13

“*Letlered and coloured lo represent
LMSR.GW.R. LN.E.R. and

S.R. Locomotives.
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THE BEST

weight,”” no matter how
much you pay. Of superb
quality, it will outlast many
bicycles. Light in weight,
easy to use, undentable!
The 15 inch by % inch
“Noweight” costs only
2/6. Other models from
1/6.

@ Send postcard for complete new list
of "Noweight'' accessories — mud-
guards, reflectors, lamps, horns, etc.

; J"A.:"lll.— =l T —

Bluemel Bros. Ltd., Dept. 27, Wolston, Coventry

the 5.star MOTOR OIL

Fully Guaranteed by the Proprietors of
&£5$s0—The World’s Most Advanced Petrols

“"Camping and Rambling Holidays"

New and Enlarged Edition for 1935

THIS attractive Great Western Railway publication

contains addresses of a large number of
selected sites specially chosen for Camping,

together with all necessary preliminary particulars
relating to site, landowner or tenant, amount of
land available, drinking water on site, etc,

and is obtainable FREE

from G.W.R. London and Provincial Offices,
or from the Superintendent of the Line,

G.WR., Paddington Station, London, W.2
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Py i D INRY 1T0OYS

150 Varieties

A tascinating
collecting hobby

Meccano Dinky Toys No. 60

AERUY-LANES Meccano Dinky Toys No. 25
] Imperial Airways Liner ... each 9d. COMMERCIAL MOTOR VEHICLES
Meccano Dinky Toys No. 24 No. 60b D.H. "Lecopard Moth™ ... ,, éd. Fitted with rubherd_t}'rﬂs and silver-plated
MOTOR CARS A ' radiators
Fitted with rubber tvyres and silver-plated No. 60c Percival "Gull” ... = v bd, No. 252 Wagon ... ... each9d.
radiators No. 60d Low Wing Monoplane ... . 6d. EG. ggb ;:-[ﬂ‘-'f_?'ﬂd :Eﬂ . 33
No. 24a Ambulance ... each 9d. i T 0. 25¢ at Truc . .
Mo. 24b Limousine... . 9d. No. 60e General "Monospar . od. No. 25d Perrol Tank Wagnn L 9d.
No, 24c Town Sedan W 9d. MNo. 60f Cierva “"Autogiro™ . 6d, Eﬂ- %gf Ltﬂpl:ﬂg E"ﬂgﬂﬂ s T Va 33
Mo. 24d Vogue Saloon ‘- - . 9d. . , o arket Gardener's an 7 .
No. 24e Su;ir Strﬁamlmr:. Saloon o 7d. Frice of complete set3 /- Price of complete set 4/6
No. 24f Sportsman’s Coupe : . 9d.
No. 24g¢ Epnrts Tourer (4 se.a-ttr} w 7d.
Mo. 24h Sports Tourer (2 seater) . 7d.
Price of complete set &/- \

Meccano Dinky Toys

Meccano Dinky Toys No, 52b CUNARD WHITE STAR LINER “QUEEN MARY" No. 22h

A scale model of Britain's largest ocean liner, Price 1/— each STREAMLINE EALPUH
Assor ted Colours, Fitted

with rubber tyres.

HEEMEHHF’&E;? 1oy Meccano Dinky Toys No. 52a. Exactly as No. 52b, but fitcted with roller wheels, F'rl-l','.E 1/- each

STREAMLINE TOURER ! Price 6d. each

Assorted Colours. Fitted
with rubber tyres.

Price 6d. each

Meccano Dinky Toys Meccano Dinky Toys

No. 60g | Meccano Dinky Toys Neo. 52¢ No. 2%2¢
“.Hf “EHMET” FREHEH LIHER “HGHHAHHIE” . K
AEROPLANE A model of the French Line's new giant steamship ""Normandie."” This fine vessel was launched in October, Aﬂ:ﬂzn‘;ﬂ:ﬁgﬂﬁ“td
(Scale model of plane 1932, from the Penhoét Shipyard, France, and is expected to take her place in the Havre-Plymouth-New York with rubber tyres.
used by Captain Scott service of her owners at the end of this month. The model is to the same scale as the "Queen Mary' illustrated Pifre & aech
-nd Mr. Black in their  above. (Made in France by Meccano (France) Ltd.) Price 1/6 each

Australian flight). Finish-
ed in assorted Colours.
Price 6d. each

51 Meccano Dinky Toys No. 2/

H"E:lﬂmﬂu :;':'-"J‘;‘:’éﬂr;ﬂ‘ 21 Assorted gﬂﬁ:ufs.néﬁ:t 6d. each
Dinky Toys No. 29
i R No. 51b “Europa” ... .. ... each9d. | No.51e “Strathaird" .. each6d.
Asiarcad Colours. Price 6d. each No. 51¢c ““Rex’” . .. . 9d. | No.51f “"Queen of Bermuda” ... , 6d.
ssort ‘ | MNo. 51d “"Empress of Britain" .. » 8d. | No. 31g "Britannic” ey 6d.

Price of complete set 3/6

fu':;d-_}# |!i :lj lr ]I‘l!tl-li. -. Hﬂtﬂﬂnﬂ D“'Ilij" Tﬂ}"ﬁ MNao. Eﬂ
G SHIPS OF THE BRITISH NAVY
. 50a Battie Cruiser ""Hood™ ... each 9d. No. 50e Cruiser "Delhi" ... ... each 4d.
. 50b Barttleships, “Nelson™ Class (2),, 6d. | No. 50f Destroyers, “"Broke’ Class (3) ,, 1d. Meccano Dinky Toys No. 223
Meccano Dinky Toys No. 26 En. ggé Eruiier "Erfﬁlgham*' h h8 j: En ggﬁ EDuhmarmc. E.” Elaf.s s {3}:' 13 RACING CAR
0. ruiser "‘York" ... s 0. estroyers, ''Amazon’' Class (3),. : . .
G.W.R. RAIL CAR No. EIJI-: Submarine. X" Class ... each 1d. Assorted Colours. Fitted with

Assorted Colours. Price 6d. each rubber tyres. Price 6d. each

Price of complete set 3;’6

Manufactured by MECCANO LTD., Binns RE}ECL LIVERPOOL 13
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A Fascinating Building Hobby for Girls and Boys

The Meccano Dinky Builder is already a'great favourite with boys and girls. It is a most
fascinating constructional toy, specially designed for the younger children for whom it
provides hours of absorbing fun. The brightly coloured parts are fitted together in
a most simple and ingenious manner without the use of any nuts and bolts, giving
results that are attractive and of exceptional interest. Two Outfits are available:
No. 1 for general construction, including wheel toys, and No. 2 for making
groups of miniature furniture. Your dealer will be pleased to show you
these new Meccano Dinky Builder Outfits.

Manufacturediby MeccanoiLimited, Binns Road, Liverpool 13.

No. 2 Dinky Builder Qutfit

No. 1 Dinky Builder Qutfic

No. 2 DINKY BUILDER QUTFIT

The No. 2 Dinky Builder Outfit con-

tains a wide selection of parts primarily
intended for the construction of realistic
groups of miniature modern furniture.
The small table lamp and shade that are
included add greatly to the realism of
these groups, particularly as the lamp
can be lighted from an ordinary flash
lamp battery. lhe coloured instruction
leaflet gives examples of /7 furniture
groups, but to an enthusiastic model
builder the possibilities of the Outfit are
practically inexhaustible. Price 7/6

No. 1 DINKY BUILDER QUTFIT

This Outfit contains a good selection of
parts with which a large number of

models can be made. It includes two trees
on die-cast stands that lend the correct

atmosphere to models of farm buildings,
churches, etc. A further attraction are
the wheels, finished in blue with white
tyres, for constructing miniature wheel
toys. The beautifully coloured instruction
leaflet included in the Outfit illustrates
a total of 44 models that any boy or

girl can build. Price 5 /-

Group of Office Furniture

Group of Bedroom Furniture
made with No. 2 Outfit.

made with No. 2 Outhit.
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onr s HORNBY ACCESSORIES e

There is a splendid range of Railway Accessories in the Hornby Series, built in perfect proportion and beautifully finished. With
these realistic accessories the most elaborate model railway may be constructed and operated in exactly the same manner as a real railway.
A selection of Hornby Accessories is shown on this page. Ask your dealer to show you the full range. |

M STATION SET (7 pieces). Price 3/~ complete No. 1E

The components of the M Siation Set may be purchased separalely. LAMP No, 1 .
M Signal Box. Price 4d. MSignal. Price 4d, M Station. Price1/-. M Telegraph Pole STANDARD LAMP
Ficted with a crank handle No.1. Price 3d. ™M Wayside Station. Price 9d. ELECTRICAL STANDARD
and ratchet mechanism. (Single, as (Single.)
Price 3/11 illustrated.) Price 3/6
Price 3/6
No. 2
No. 2E LAMP
LAMP STANDARD
STANDARD (Double, as
ELECTRICAL illustrated.)
(Double.) Price 4/6
Price 4/3

No. 2 BUFFER STOPS
(Hydraulic type.) Price 5/6

POSTERS IN MINIATURE
These Posters are beautifully printed

STATION TUNNEL (Metal) in full colours.
HOARDING (As illustrated.) No. 1 Series. Packet of 51 Price 6d.
This is a realistic accessory,

Price 3/11 No. 2 Series. Packet of 51 ,, 6d.
LOADING GAUGE e

suitable for the station plat-

form.  Brightly coloured. (Nustrated.)
Price 6d. Price 2/3
M LOADING GAUGE
| Price 1/-

PLATELAYER'S HUT
Price 1 /-

{) b

B Y See—— e T o L e PSR ST e —_—— r & =

PR _ ISLAND PLATFORM
S e S e WA s Length 32} in., height 63 in., width 3 in. Price 6/6
& The ramps may be purchased separately. Price, per pair, 1/9

p 2 H | e PR
iy, sy L 'Il - I-Ft N
el . Vil | |1t
_ ..I ,_ - I’Erﬂi = ]

No. 7 e R R R e S N N A R R R—
RAILWAY No. 2 STATION
ACCESSORIES Excellent model, beautifully designed. Built up in three detachable sections.
YWatchman's  Hut, Length 2 ft. 9in, breadth 6 in., height 7 in. Price 9/6

Brazier, Shovel and
Poker. Price 1/3

LUBRICATING OIL
Specially prepared
for Hornby Trains, |
Rolling Stock and

L

_________________________________ Accessories, FENCING WITH FOUR TREES
g O S G S T g P Price, per bottle, Length 164 in. The miniature trees
o ;:::f"" ' ik ,k i R s 3 i~ 6d. are detachable. Price, per pair, 2/6
TR GRAPHITE GREASE TREES
An ideal lubricant Trees with Stands, assorted
for the springs of per doz, 3/=
Hornby Locomotives Trees, Oak , E/E
PASEEHGEH FLATF“HH and Hﬂrﬁh? Sptﬂd TFEES. Fuplar i ¥ 2;",_.
Length 16] in., width 3 in. This Platform may be connected to the Boats, Meccano and Stands for Trees ¥ = |
main Station or used separately ... A Price 2/6 Aero Clockwork Hedging on Base
The white Paled Fencing may be purchased separately. Price per Motors, and Meccano (10% in. lengths) 3/-
lﬁngth‘ G6d. HUED‘F EETE.

Price, per tube, 6d.

No. 2 TURNTABLE
Price 3/9

M SERIES FOOTBRIDGE B ' No. 2 GOODS PLATFORM
This strongly-built Footbridge is made No. 1 GOODS PLATFORM Length 163 in., height 6§ in., width 6 in.

to span a single track. Price 1/3 Length 13 in., height 61 in., width 6 in, Price 7/6 The crane at the end of the platiorm revelves on its base. Price 1 2/6

MECCANO LIMITED — BINNS ROAD = LIVERPOOL 13
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~ e HORNBY ROLLING STO(] K_-

Hﬂ]EH%F CRIRIT W,
ﬂltl'l"hl FIH'II:.'L[L.H Ca&L'2

GAUGE O

HORNBY SERIES

-lil

P @.

r*r]'ll-:LFl SHELL:HH‘ .

Now is the time to add to your Hornby Railway.

Every boy knows that a real railway system is
constantly expanding and developing. New rolling

stock and new equipment are added; new tracks
are laid: new stations, signal cablnf.. and goods
- T — = ' o sheds are built; new tunnels and viaducts are ;ﬂm
OIL TANK WAGON PETROL TANK structed—every effort is made to cater for modern K
“MOBILOIL" WAGON “‘B.P.”" requirements. Your Hornby railway, too, can be WPETROL TANK O N STROL
Finished in hal‘.l‘.lﬁihip Finished in vyellow. run in the same Progressive manner. One by one Finished in red An attractive madel.
| grey. Price 2/- Price 2/- you can add Coaches, Trucks, Wagons and Vans mjsF'rice‘Ef— ; Enamelled green with letter-
of the latest types; and Stations, Signals, Bridges, ing in red. Price 2/-

Turntables and Engine Sheds that will graduaﬂr
convert your present Hornby railway into a really
fine model railway system

Ask your dealer to show you the full range of
Hernby Rolling Stock and Accessories.

e R R R R R T T e T R R TR ety
=T e A L

T e T e U A T AR T LA

MEAT VAN X FIBRE WAGON

This is a very realistic ekt ';{ :;ﬂ;";?:':z;ﬁ
model. Available lettered

: ,. used in France and other |
L.M.5. only. Price 1/11 European countries.

Price 1/3

BRAKE VAN (French Type) BANANA VAN
Lettered ‘'Nord.,”” Beauti- An attractive model,

| fully finished in colours. finished in yellow and
Opening doors. Price 4/~ green. Price 2/9

e - iy P

No. 3 MITROPA COACH

Lettered “‘Mitropa,’" with either ‘'Spiesewagen’
or ‘‘Schlafwagen' in gold. Beautifully finished
| — - in red enamel with white roof. Price 12/6 B kmiver wason
' A
No.1 MILK TRAFFIC VAN This is another interesting
Fitted with sliding doors. *OPEN WAGON '“B"Y , model of a type of wagon
Complete with milk cans. Similar to Hornby Wagon used in France snd other GAS CYLINDER WAGON
Price 2/1 1 No. 1 but fitted with :r.tntr_‘iE European countries. Fir}Lshed in r;d_. lu_:tE_r;E_?
| tarpaulinpr?éjeppﬂn;tmg rail. Price 2/6 gold. rice 1/
: _

PO 1 L gt m?l
;JJ*-

No. 2 SALOON COACH

Realistic in design and beautifully finished.
Two types are available: L.M.5. (as illustrated)

No. 1 ROTARY TIPPING ||

| WINE WAGON enamelled maroon, and L.N.E.R, enamelled e -
E::Ejiﬂlgpmgeﬁsignwhﬂ:: DOUBLE BARREL brown. Suitable for 2-ft. radius rails only. COVERED WAGON Fin?sh:vdAiEnn’:anga.
finish. Lettered “Roberg /AN attractive model artistic- htice 9/ 8 (French Type) Price 2/6
Hudson Ltd.” Price 2/- 2!V enamelled in red and This wagon is fitted
' grecen. Price 4/6 | with frame and sheer. |
| 1 == French type Ilettered
=k ELFEER Y o e “Nord." Price 2/6

m l'.'- =

CHOCOLATE VAN

TIMBER WAGON No. 1 tets
Beautifully enamelled in SNOW PLOUGH “CADBURY'S

i ‘ i is beautifully
ellow and red. Price 1/6 With revolving plough HORNBY No. 2 SPECIAL PULLMAN COACH This new van is |
? f driven from front axle.  Ag supplied with No. 2 Special and No. 3 Pullman ~_*REFRIGERATOR VAN  cnamelled in Blue with

Price 3/9 Train Sets, This splendid coach is perfect in Beautifully enamelled. ©orange roof. Price 2/9

detail and finish. Suitable for 2-ft. radius rails Fitted Wiﬂ_‘* opening doors.
only. Price 13/- Price 2/9

*‘GUNPOWDER VAN -
Finished in red. With LUMBER WAGON No. t

*HOPPER WAGON

opening door. Frice: S/ Huﬂii 1II“l'“:l-l’l’ Enllf::mrir::: CRANE TRUCK | Fﬂtzhanicallf unlr:J_a-::'Ied.
rorr T pries 4/@ TROLLEY WAGON Finished in brown and  Finished in green. Price 3/6

Finished in brown and blue, Suitable for 2-ft. blue, Price 2/11
radius rails only. Price 3/11 - |

*No.1 CATTLE TRUCK MILK

TR TARK S ~ Ficted with sliding d TANK WAGON
i L : tted with sliding doors. T '
Finished in blue. H’:?s.hgdﬂi:Ing:lpiiﬁ?nfhri'te No. 2 TIMBER WAGON Very realistic design. Aull;l;,E?ﬂHs?;:IﬁLEdiL

Price 3/6 roof. Lettered “Mitropa,” Beautifully enamelled in green and red. Suitable Price 2;'?- finished In blue and

with either ‘Spiesewagen" for 2-ft. radius rails only. Price 2/6 whits Price 4/6

or "‘Schiafwagen’ in gold.
Price 1/6

" MECCANO |

FISH VAN

= == = Ne. 2 LUMBER WAGON

No. 0 MILK TRAFFIC ‘ EUFL,IHAEDT_I b Fitted with bolsters and stanchions for log This is a distinctive CEMENT WAGON
VAN ;I;:us Is ra'"ﬂ".?r ':I':’ i *';',.r“ ; transport. Suitable for 2-ft. radius rails only. windal:  Avaliahlar fet The door at the top opens.

An attractive model. fagon No. 1. It is fitte Price 2/11 tered N.E. onl Finished in bright red.

Available lettered G.W.  with embossed representa- ~ Price 1/11 e Price 2/6

only. Price 1/11 tion of coal. Price 2/3 *In L.M.S5., LN.E.R., G.W. or S.K. leliering. rice 1/

Manufactured by MECCANO LlMlTED BINNS HOAD L'VERPOOL 13
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There is practically no limit to the number of rail formations that can be built with Hornby Rails, Points and
Crossings. A supply of Rails is included in every Hornby Train Ser, but the owner is certainly not getting the best

out of his set if he is satisfied with merely running it round a simple ova! track. The addition of extra Rails and
of Points and Crossings to his equipment lends a delightful realism to the game and greatly enhances rhe fun.

Rails for Electric Trains, Gauge 0, 114"

CURVED RAILS " CROSSINGS [ s
1-ft. Radius ECA Acute-angle crossings ... . BAC
E‘,ﬂ.‘l Eur?ﬁ.d r;i]; o . Fl'tr d'l:l!. 5 = ECR Right-ﬂﬂglﬂ tfﬂESiHES & X ?,'";'
EA1} Curved half rails ... . aﬂ_-:rfi DOUBLE SYMMETRICAL FOINTS
EA1} Curved quarter rails ... ... o 4/~ For 1-ft. Radius Curves
2-tt. Radius EDSR1 Double symmetrical points, right-hand,
EAZ Curved rails .. per doz. i; EDSL1 Double symmetrical points, left-hand, i
EAZ2Y Curved half rails ... ‘ /0 | | ner pair 6/-
EA2! Curved quarter rails . 4/- For 2-11. Radius Curves
EDC2 Curved rails, double track ... »doz. 9/- | EDSR2 Double symmetrical points, right-hand,
STRAIGHT RAILS EDSL2 Double symmetrical points, left-hand, - 7
_ . per pair //-
EB1 Sctraight rails ... perdoz, 5/-
EB} gtraight half rails sl e o i{ﬁ S — ::ﬂi:l:-li-gEhthﬂE;HTs iargl W
43 REMEIE QUANERN IROM, | af: L W B T EPPL2 Parallel points, left-hand | g |
EDS1 Straight rails, double track .. & doz. B8/6
POINTS CROSSOVER POINTS

. ECOR2 Crossover points, right-hand Ser ple 26/

For 1-ft. Radius Curves ECOL2 Crossover points, left-hand

. per pair 3,9 {

EPR1 Right-hand p:}ints} il

EPL1 Left-hand points EMC20 Switch rail (20-volt) ... ... each 1/3
For 2-ft. Radius Curves EMC6 Switch rail (6-volt) o 1/3

EPR2 Right-hand points ) =6 | TEP20 Terminal connecting plates (20-volt) 1;“:3

EPL? Left-hand poOINts i s [PSNT f TCPS Terminal connecting plates {ﬁ-‘h'ﬂll’.:l - 1/3

R ails for Clockwork and Steam Trains, Gauge 0, 14

CURVED RAILS _ ~POINTS +
9-in. Radius (for MO Trains) | 9-in. Radius (for MD Trains)
M9  Curved rails ... per doz. 2/0 MR? Right-hand points... 1 el
MB? Curved brake rails .+» 2ach 3d. | ML9 Left-hand points I
Al Curved rails (1-ft. Radius) ... per dez. giﬁ For 1-ft. Radius 'ﬂuf#E51
A14  Curved half rails ... woooees - | PR1 Right-hand points... 1 -
A1} Curved quarter rails " 2/6 | PL1 Left-hand points (O ot e .

For 2-ft. Radius Curvas

PR2 Right-hand points... ... /-
PL2 Left-hand points ... (gl g
PSR2 Points on-solid base, right-hand per pair 8/6

AB1 Curved brake rails " ... each 4d.
A2 Curved rails (2-fc. Radius) ... per doz. 3/6
A2l Curved half rails iy eme 0 3/~
A2l Curved quarter raiis - 2/6

i .. each  5d. |
‘E;?:?E E':I::idd E:Ii:r:dr:;l;m track “ ia';ﬂ: 5/ - PSL2 Points on solid base, lefe-hand
STRAIGHT RAILS PARALLEL POINTS

BM  Straight rails (for MO Trains) ... per doz. 2/6 PPR2 Parallel points, right-hand } per pair 3/6

B1 Straight rails . 3/6 PPL2 Parallel points, left-hand
B}  Straight halfrails ... ... .. . I/= DOUBLE SYMMETRICAL POINTS
Bl  Straight quarter rails ... v 2/6 For 1-ft. Radius Curves
EPE.I Etraight hr:ﬂkﬁ FE“E . - W E':H:h II!II|::I. DEH‘l D!'.]'Ublﬂ Efr'l‘ln'lﬂtl"lt-?ll pﬂlﬂ[&. right.hand.
BBR1 Straight brake and reverse rails... .. 1/6 | p§i1 Double symmetrical points, left-hand,
DS1  Straight rails, double track s . OOE,. D)0 ver pair 3/6
CROSSINGS I For 2-ft. Radius Curves
.angle crossings (for 1-ft. wilitn ‘ _
CA Atr":iﬁj:fr:tk;fﬂig t ... each 1/9 DSR2 Double symmetrical points, right-hand,
CA2 Acute-angle crossings (for 2-ft. DSL2 Double symmetrical points, left-hand, $re
radius tracks) ... : TR 4 per pair. o/

CR1 Right-angle crossings (for 1-ft. CROSSOVER POINTS

: | ight-hand | .

radius tracks) ... 1/9 COR2 Crossover points, right per pair 12/-

CR2 Right-angle crossings (for 2-t. COL2 Crossover points, left-hand I £ o
radius tracks) ... . . 1/6 | RCP Rail connecting plates ... S Aol *

ting illustrations ani!l mu;:rﬁ useiul information regarding Hornby Railway layouts are given in thﬁ
:‘n?:{;l;ei;t?:tsitltgg ‘‘How to plan your Hornby Railway,” and ““Hornby Layouts- One Hundred Suggestions.

Each of these booklets is obtainabie from your ﬂaaler,trrir.ﬂ 3d., or from Meccano Ltd., Binns Road, Liverpool 13,
price 4d. post free.

MECCANO LTD., LIVERPOOL 15
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Hornby Locomotives are the

. most efficient model
Locomotives in
r the World

e T — . — — e ———

Boys! Here is a plan to secure a fine new Hornby Locomotive
in exchange for your old one.

F First of all, study carefully the latest Hornby Train Catalogue,
and select from it the new up-to-date Hornby Locomotive you
want. Then pack up your old Hornby Locomotive and send it
to us addressed ‘“‘Special Service Department,” Meccano Ltd., ‘

Binns Rd., Liverpool 13. Your order for the new Locomotive and
the necessary remittance should be enclosed. You can easily

ascertain how much to send by deducting the part exchange |
allowance indicated in the list given below from the price of the
new Locomotive, and adding 1/- for postage on the new model

you purchase. It is important to note that the catalogue price of
the new Hornby Locomotive you purchase must not be less

than double the Part Exchange allowance made for your old

Locomotive.

f you prefer to do so, you can effect the exchange through
your dealer, who will be very pleased to give you any informa-
tion you require.

PART EXCHANGE ALLOWANCES
FOR HORNBY LOCOMOTIVES

CLOCKWORK MODELS ELECTRIC MODELS
M2930 Locomotive s 1/= EJH‘I? Elr EM1 ?I_{JI L;anmntive‘ e 4J3
: - ectric Tank Locomotive,

MG Lnﬂﬂmmlﬁﬂ - 1{15 ?’nrmanent Magnet ... e 116
M1/2 Locomotive g P e 2/3 EM36 or EM320 Tank Locomotive 8/3
*George V Locomotive... ... 3/9 | §T M3/20 Tank Loco (20 volt) 8/3
*No. OO Locomotive ... ... 3/3  E06 or E020 Locomotive o .
M3 Tank Locomotive ... 3;"? E‘[ﬁ or E1 Eﬂ | ocomotive = 1‘2’!_
M3 Locomotive ... e 4)3 E16 or E120 Tank Locomotive... 12/-
Zulu Locomotive T i LS{E;}E{]]Tnnk Locomotive ‘27
' ... 5/3 volt -
;Tlluﬁ::::iz:{:::tiw... .. 6/3 LE 1/20 Loco [Ewi:ssT;fpc_ll.Eﬂ-vnlt'ﬁfﬁ
| LST 2/20 Tank Locomotive ... 12/6
No. 1 Tank Locomotive r 0/ E3/20 Locomotive e 12/6
No. 1 Locomotive e 63 E3/20 Riviera Locomotive ... 12/6
LEC 1 Locomotive (Swiss Type) -6/3 LE 120 Locomotive ... . 12/6

EPM16 Special Tank Locomotive 13/9
7/6 Metropolitan L.V. Locomotive 15/-
E26 Special Tank Locomotive ... 15/-

No. 1 Locomotive, fitted for
Hornby Control

No. 1 Tank Locomotive, fitted E36 Metropolitan Locomotive... 15/~
for Hornby Control ... e 16 E120 Special Locomotive (auto-
No. 1 Special Locomotive .. 813 matic reverse) oo VD F=

No. 1 Special Tank Locomotive 8/3 Mo. 2 Electric Tank Locometive 15/~

, E120 Special Tank Locomotive
No. 2 Locomotive o .. 10/- (automatic reverse) ... 15;’—
No. 2 Tank Locomotive .. 10/6 E36 Locomotive... ... 16/3
No. 2 Spuci;] Tank Locomotive 1[};'15 E34 Riviera ""Blue’ Locomotive 1ﬁ'f3
Metropolitan C Locomotive ... 10/6 EE{EG Spreciavl Tank L}ncnmutivt 16/3
. . automatic reverse) ... ...
No., 2 SPEE13| Lﬂt:ﬁﬂl"l"lﬂ-l.‘.l"-*ﬂ an] 11."’3 LEE}"?H Locomotive hre 3 1,5.",!'&
No. 2 Locomotive, fitted for LE220 Locomotive (automatic
Hernby Control e 11/9 reverse) .. 16/6
No. 2 Tank Locomotive, fitted E320 Locomotive (automatic
for Hornby Control ... o b reverse) e 17 /6
No. 3C Locomstive ... e J 2 E320 Riviera Locomotive (auto- 17/6
W . 'y matic reverse)
No. 3C Riviera "Blue” Loco- ., 220 Special Locomotive (auto-
matic reverse) ..« 18/9
*T hese models were 1dendical. Metropolitan H.V. Locomotive 20/-

L HORN BY MECCANO LIMITED
TRAINS ey |

Binns Road
LIVERPOOL 13
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BOYS ! See the Wonderful New

ALSO

TRI-FANG ELEGTRIG CABIN CRUISERS

THINK OF THE FUN YOU WILL HAVE o

OWNING AND RACING THESE FINE MODEL 0

YACHTS AND SPEED BOATS—THEY ARE REALLY -
FAS

i

‘““K'" SPEED BOAT
OO0 Size. Strong clockwork motor in
watertight compartment with dummy
ventilators and imitation deck, wind-
screen  and adjustable

rudder. Hull 11 in. overall 2!6

“K” SPEED BOAT

No. 1 Size. Fitted with powerful mechanism,
windscreen, dummy ventilators and bollards. Hull
finished in blue and white with red /

line. Hull 16in. overall. 6’6

“K' YACHT
Size OO. Length 12 in. All steel hull. Like famous
racing craft, they are fast and steady and will not
capsize even in the strongest wind. Fully adjustable
sails with folding mast, the decks are realistically

embossed with dummy hatches, etc. 4
High class finish in colour, 1/ -

TRI-ANG [il SPEED BOAT

specially designed hull with mahogany deck, brass fittings, ventilators,
detachable motor cover. Very powerful long distance mechanism.
Complete with bow pennant and stern flag. Length of P

hull 20 in. overall. 1976

a3 8 _!-5 AND GERT -
ASK. YOUR DEALER TO B s P

SHOW YOU THE COM- ' e
PLETE RANGE OF “K”

YACHTS AND SPEED BOATS

CABIN CRUISER
Fitted with illuminated cabin, port and starboard lights, separate switches for motor

Sold by all good Stores and

TGYShﬂpS and lights, detachable mahogany superstructure with front and side screens.
DIDO. Length of hull 20 in. Price 976
JUNO. . . 23in. , 327

457-

Lines Bros. Ltd., Tri-ang Works, Morden Rd., London, S.W.19

Made in England by VENUS. - . 28in.
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i Binns Road, Liverpool 13

England

God Save The King!

This month the thoughts of all my readers will be concentrated
on the Silver Jubilee of His Majesty hing George V, who has
now reigned over us for 25 vyears. From his earliest days His
Majesty has been closely identified with every aspect of British
life. He has a wide personal knowledge of every part of the British
Empire, and has proved himself a wise and efficient constitutional
ruler, bearing his full share of the burdens that have fallen on
the DBritish people during |
his reign, notably 1n the
critical days of the Great
War. He 1s revered and
looked up to throughout
the Empire as the father
of his people. This has
been made abundantly evi-
dent on the occasions Wwhen
he has spoken over the
microphone to millions of
his subjects, who in the
crowded cities and i the
most lonely parts of the
Empire have listened with
cagerness to his words.

His Majesty made a
typically British start i1n
life by jomning the Navy,
the senior public service.

He became a naval cadet
i 1877, along with his

elder brother the Duke of
Clarence. and made such a
close study of naval affairs
that he rose to the com-
mand of a gunboat. The

unfortunate death of the
Duke of Clarence com-
pelled him to abandon

his intention to follow the
naval career for which he

was 1ntended, for 1t con-
stituted him heir to the

throne. Subsequently, first
as Duke of York and then

as Prince of Wales, he came 1nto close touch with public affairs. He

visited Australia, New Zealand and Canada in the course of a
long tour that aroused great enthusiasm.

His Majesty’s Coronation

He was called to the throne on 6th May 1910, on the death of

his tather lking Edward V11, and his coronation took place on 22nd
June of the following year. Shortly afterwards he created an
important precedent by wisiting his Indian Empire, being the
first British Sovereign to do so. His tour through that great country
was a wonderful triumph, and in a great durbar held at Delhi he
announced that that city was again to become the Capital of India.

I1s Majesty had only reigned three years when there came the
outbreak of the Great War, which was to overshadow all other
events during the time that he has occupied the throne and to
change the course of history. During the four vears ol that tre-
mendous conflict every inhabitant of the country was called upon to
do his share in the etfort tosave the British Empire from destruction.

With the Editor

His Majesty King George V.
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The King took a prominent part in shouldering the burdens, and
shared not only in the work, but also in the triumph that the great
national effort brought with it. The day had gone by when a British
King actually could lead an army in battle, for his duties as a
national leader and constitutional ruler lay in other fields: but he
crossed to France several times, and actually jomed his army 1n
the field, being the first British King since 1743 to do this.
After the Armistice in 1918 His Majesty attended a Thanksgiving
service 1n St. Paul's Cathedral and took part in triumphal progresses
through l.ondon, afterwards
visiting Paris and making a
tour of the battlefields of
France and IFlanders.

The Peace Treaty

The Peace lreaty of
Versailles was sioned on
28th  June, 1919. This

brought to an end what may

be described as the first
phase of His Majesty's
reign, during which the
very existence of his km-
pire had been at stake.
Then followed the period of
rebuilding the civic and

national life, which had been
completely disrupted during
the War. One of the most
significant steps in the new
era was the pacification of
Ireland after a desperate
struggle lasting over many
yvears. Lhe first stage in the
settlement was the constitu-
tion of Northern Ireland, the
first Parliament of which
was opened on 22nd June,
1921, by His Majesty 1in
person. [Later in the vear the
Irish Free State came 1nto
being, and was firmly estab-
lished 1 1922,

His Majesty continued to
display keen interest in national and international affairs until
November, 1928, when there came the first personal shadow on his
reign. In that month he was attacked by pleunisy, brought on, it 13
believed, by his insistence on taking his usual part in the Armistice
Day ceremonies at the Cenotaph in Whitehall, London, in spite of
pouring rain. IFor long he was seriously 1ll, but he made a wonderful
recovery, and the approach of his Silver Jubilee found him still active

T I I'JJ['JII.I_:.

and vigorous, and closely associated with every phase of national life.

Within recent vears he has made tiring journeys to many parts of
the country and typical events of this kind were his appearance 1n
Laverpool in July 1934 to open the magnificent tunnel under the
Mersey, and later in the same vear on Clydeside when the Cunard
White Star liner ““Queen Mary' was launched by Her Majesty the
Oueen. On these occasions his words were broadcast to millons ot
his subjects 1n all parts of the world. We shall again hear his voice

L
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on 6th May, the 25th Anniversary of his accession, and I am sure

that readers then will join with me in the national prayer: "God
Save the King!”
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[ntellige

of Plants §

HE intelligence of amimals and
insects 1s generally accepted,

but one does not often hear plants
similarly credited. Yet if by intelli-
gence we mean the doing of some act
lor a definite purpose, there are many

plants the conduct of which can
be described as intellicent.
The roots of
plants provide a
good example

of this purposeful activity.
I[f dry or barren soil is en-
countered near the surface,
the roots turn aside to the
nearest soil containing the
moisture and nourishment
needed by the plant. The
numerous secondary roots
that grow out of the main
roots serve not only as addi-
tional leeders to the plant,
but also to establish it more
firmly in the ground.

Climbing plants afford
another instance of intelli-

gence. lThe stems of many of
these plants are not suffi-
ciently woody in texture to
be able to stand erect, and in
their effort to do so they
clutch at any convenient
object that will give them a
means ol support, and attach
themselves to it by twining
around 1t slender “fingers”
known as tendrils. The white
bryony and the black bryony
are examples of this intelli-
gent action. Other climbing

plants that attain full stature ré
by winding successive ten-
drils around neighbouring

objects are the nasturtium,
the pea, the wild clematis, the Virginian creeper, and
the vegetable marrow. Honeysuckle and convolvulus
twine their stems around the objects chosen to support
them. Some plants with stems too weak to stand erect
spread over the ground, their stems or “runners’
establishing contact with the soil at intervals by sending
new roots down into it. Plants of this type, of which the
strawberry is a good example, are said to have ‘‘pros-
trate” stems.

Another aspect of intelligence in plants is seen in their
determined effort to grow taller than their immediate
neighbours, so as to get as much light and air as possible.
In forests, where the light is usually dim, the persistent
endeavour of climbers and creepers to reach the sunlight

L0000 OO0 OO0 O00COo00O 000000 O0O0O0000000

View of a pitcher plant, showing the curious pitcher-shaped receptacles that hang
from the tip of the long narrow leaves and, in the example illustrated, are equipped
with lids. The illustrations to this article are from photographs by H. Bastin.
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Ingenious Trapping of Insects for Food

above the trees 1s revealed by their
exceedingly long stems which, toiling
upward, often extend from tree to tree
until finally they emerge into the unob-
structed sunhight.

Other evidence of intelligent action is
seen 1n the way plants respond to the
light. Some flowers open so early that

they

greet the first ¥ rays of
the morning A¥ s u n
with fully ex- tended

corollas. Wild roses, for in-
stance, open between 4 a.m.
and o a.m., and many species
of flax during the next hour.
Other flowers do not open
until evening. Honeysuckle
opens about 6 p.m., the
movement beginning by the
lowest lobe of the corolla
folding back. The other lobes
follow its example, and in
this way the stamens are
hiberated and .then spread
outward. The whole process

Among other flowers that
open during the evening are
the evening primrose and the
campian, and while these are
revealing their beauty the
flowers that opened during
the morming are closing again,
to “‘sleep” until reawakened
by the return of daylight.

‘Some flowers are so highly
sensitive that they will close
up, not only at the approach
of darkness, but even if a
slight breeze blows on them,
or someone shakes them, or a
shower of rain falls. The
Indian plant “Oxalis Sensi-
fiwva” 18 affected 1n this
manner to an exceptional degree. It 1s so sensitive that
the slight disturbance caused by someone walking near
to 1t wall cause the leaves to fold up. When rain occurs
the first leaves on which the drops fall fold together
downward, and this action is immediately imitated by
adjoining leaves, while the stems bend over towards the
ground. As a result of these movements the rain runs
over the bent stalks and folded leaves, and drains away
to the ground. When the shower is over the plant
resumes 1ts normal attitude.

I'he plants of the sundew family, which are found on
moorland and in boggy places, are quite indifferent to
the buffetings of gales or the descent of heavy rain, but if
a small msect 1n search of honeyv happens to alight on a

takes only about two minutes.
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sundew leaf, the plant at once becomes alert. To appreci-
ate the action that takes place 1t i1s necessary to be
familiar with the structure of the plant. There are about
40 species of sundew, but in every case the upper surface
of each leat 1s covered with about 200 slender red fila-
ments or tentacles. The filaments vary in height, the
tallest being at the
edge of the leaf and
the shortest at the
centre, and all have
at the upper or iree
end a bulge con-
taining a  sticky
olandular secretion.

The 1nsect 1s
doomed from the
moment 1t lands on
the leaf, for while 1t 1s
held fast by the
secretion, the fila-
ments begin to bend
over and close 1n on
1t, a sinister move-
ment suggestive ol
the gradual closing of
a hand. 111t happens
that two insects have
alighted on the same
leaf but at difterent
points, the filaments
will divide, some
closing down on one insect and some on the other. The
time taken for this movement to be completed varies
from one to three hours. The secretion in the ends of the
filaments 1s discharged on the insect, which 1n the course
of the next two days 1s digested by the plant, the lew
indigestible remnants left on the leal being blown away
by the wind when the filaments return to their normal
position. Usually the victims are midges, but flies,
ants and even beetles may be captured and eaten by
the sundew,

Other plants that feed on
the creatures they capture
are the bladderworts. These
water plants have no roots,
and grow suspended 1n the
water, and the few British
representatives are all found
in the pools of marshy
districts. The submerged
fronds of the plant carry
numerous hair-like leaves,
some of which form small
intricate bladders with an
aperture at the upper end
protected by bristles, and
fitted with a trapdoor that
opens only inward. Water
fleas and other tiny aquatic
animals take shelter inside
these bladders, and then
discover that the trapdoor prevents their exit. They soon
die, and the dissolved substances of their bodies are
absorbed by cells that line the inner surface of the
bladders. When the plant is in flower the bladders fill with
air, and 1n this manner float the plant sufficiently to
raise the blossoms above the water so that insects
can reach and {fertilise them.

The plant known as Venus's

-lu.."--'

s fly trap, a native of the

The formidable looking plant known as Venus's Fly Trap, the spiked leaves of which close round any insects
that alight upon them. The photographs in the heading on the previous page show (left) an open leaf of the

plant, and (right) a leaf in the act of closing upon an insect,

A fly held fast by the sticky secretion on the leaf of a Sundew plant.

peat bogs of North Carolina, bears on each stem a single
leaf that can close round any insect that alights on It
The upper surface of the leaf is thickly set with glands,
and the two halves of the leaf are movable on the centre
rib. Each half has three sensitive hairs, and spikes project
from the edge of the leaf. Immediately an insect touches
one of the hairs the
two halves of the leal
rise and draw to-
gether, and the spikes
interlock, thus trap-
ping the unfortunate
victim. The glands
then exude thelr
digestive juice on the
insect, which 1s soon
absorbed.

Equally expert 1n-
sect catchers are the
pitcher plants, which
owe their name to the
shape of the curious
receptacle that hangs
from the tip ol each
long narrow leaf, and
In some plants 1S
equipped with a lid.
The bright colours of
these pitchers, and
the sweetness ol the
nectar secreted 1n
certain glands, attract insects, which find, too late, that
the inner surface of the pitcher is so slippery that they
cannot retain their foothold. Eventually they fall to the
bottom of the receptacle, where they are caught in a
sticky secretion and subsequently digested.

The explanation of the un-plantlike behaviour of these
insect catchers is to be found in the fact that they grow in
soil that is lacking in the nitrates that form an essential
part of plant food. The bodies of insects are rich 1n
nitrogen r:mmpuunda and
thus the deficiency is made
crood.

- The intelligence of plants
is displaved also in the clever
means many of them employ
to distribute their seeds.
Perhaps the simplest
method of seed dispersal 1s
that of the dandelion and
the thistle. The flowers ot
these pl:lntf-:. mature 1nto
large fluffy seed balls, which
are so lu:ht that the seeds
are carried far and wide
by the wind. The grapple
plant adopts different tac-
tics. Its seeds are contained
in a peculiarly-shaped husk
that has several long arms
terminating in tiny hooks,
which catch in the fur of passing amimals, who thus carry
the seeds away with them. The seed pods of the maple,
sycamore, ash and lime are literally miniature ghders, for
they are equipped with wings that enable them to drift
with the wind. Many phnta do not depend on the wind
or other outside agency to disperse their seeds, but
themselves fling them into the air. In some plants the
seeds are F’H‘ttmllﬂtd 1M ]HHE slender (Continued on page 310)
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A New Motor Tyre Safety Tube

A remarkable experiment with a new type of inner tube for
motor car tyres was recently carried out at the Floyd Bennett
Field, New York, by the Goodyear Tire and Rubber Co. Inc.
of Akron, Ohio. The new-tube 1s designed specially to eliminate
the serious accidents that frequently follow a puncture or burst
when travelling at high speed, and the experiment proved con-
clusively that the tyre does accomplish this purpose. While a
car fitted with the new tubes was travelling at 60 miles per hour
several of its tyres were deliberately punctured, and in every
case the driver was able to bring the car to a stop in a normal

manner under com-
plete control. e

The new tube, a [T EEE
sectional illustration iR RS IR S L L 0
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consists of two tubes,
one 1nside the other
and jomned together at
the base, with a single
vent hole connecting
the two air chambers.
The outside tube is
similar 1in function and
dppearance to an or-
dinary tube and fits
against the inside of
the tyre, while the
imsile tube or “lung,”
which 18 built of two
plies of {fabric, floats
free without chafing.
The tube 1s inflated in
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class, ;_ﬂy:l the successes enumerated do not include awards gained
by }r:‘intfﬁh drivers on American-designed cars, one of whom was
J. W. Whalley, who finished fifth in the general class with a Ford V8.

The Riviera Cup was won by a Triumph-Gloria car piloted by
Mr. Jack Ridley, who is shown with his car on this page. Mr. Ridley,
who started from Umea, Sweden, covered 2 350 arduous miles,
and 1t must have been a thrilling moment for him when he received
his trophies in the courtyard of the palace of the Prince of Monaco.
Mr. Ridley’s course passed through Sundsvall, Stockholm, Helsing-
borg, Copenhagen, Odense, Hamburg, Hanover, Brussels, Paris,
Avignon, Brignoles, and so to Monte Carlo, the finishing point,
which was reached after five days and four nights of strenuous

endeavour. That Mr.
Radley, besides winning
the Riviera Cup, should

have secured second
place 1 the whole
Rally, irrespective of

class, 1s a remarkably
fine accomplishment.

llllllllllllllllllllllllllllllllll

Kupert Riley, driving
a Riley M.P.H. was
one of the unfortunate
competitors who came
to grief, and he had a
remarkable escape from
death when his machine
skidded and ran over
the edge of a 500 ft.
ravine in Greece. For-
i | tunately the car came
to rest 50 ft. from the
Y N | road and Mr. Riley and
U o T i his companion, Mr.
' FRTEING Bl Colin Richardson, were
able to scramble out.
Singer, Riley, and
Lagonda CATS all
worthily upheld British

| |
lllll
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the usual manner, the e prestige in the great
vent hole permitting ; _ . ' 1 L ally. None

2ir to Dass lfrﬁm t!; Mr, Jack Ridley, winner of the Riviera Cup in the 1935 Monte Carlo Rally, and the Triumph-Gloria car that he Rally. None B _111112
n lp[ : ~1 - i 44 v piloted to success. Photograph by courtesy of the Triumph Co. Ltd., Coventry. thoroughly efficient
inmner chamber to the

outer chamber so that in ordinary service the inner carcass is
under no strain, but simply floats free inside the tube.

When a puncture occurs the air escapes from the outside
chamber 1mmediately, but it can escape from the inner chamber
only through the single small vent hole. As the result onlv a
portion of the air is lost immediately and the tyre drops down
slightly to ride on the inner fabric carcass, which loses its air
very slowly. ©This permits the car to continue under perfect
control, and allows the driver ample time to stop without en-
dangering himself or other motorists. In effect, the new tube
converts a sudden puncture into a slow leak.

Before the official demonstration hundreds of tests were con-
ducted in which tyres were blown out at high speeds by using
dynamite caps, or by running the wheels over plates studded
with large spikes, but in each case the tube allowed the driver to
continue on a straight course down the highway in absolute
control of his car. #

British Successes in the Monte Carlo Rally

_Hritiﬂh cars and drivers scored a distinct success in the 1933
Monte Carlo Rally, and for the third time, and for the second vear
In succession, a British small car won the Riviera Cup, which is
the chief prize in the under 1,500 c.c. class. In addition six British
drivers and seven British cars were in the first 10 in the small car

| and rehable cars stand
much chance in this great international event, in which after
covering more than 2,000 miles of difficult roads the cars have to
pass drastic tests of easy starting after a night in the open

, 4C~-
celeration, brakes and steering.

Interesting German Cars at the Berlin Show

An International Motor Show was held recently in Berlin, and
the exhibits comprised motor products of all kinds. Although the
show was termed "international,” the exhibits were mainly
German products. |

I'he Exhibition was opened by Herr Hitler, the German ILeader,
who spent some hours visiting the various stands, and an out-
standing feature was the number of engines shown that were
designed for working on fuels other than petrol. Many vehicles
exhibited were equipped with gas producers, and one lorry had
two producers, which were neatly accommodated at the sides of
the vehicle behind the cab, Buses were on view with gas producers
mounted within the bodywork at the rear, and one machine had
a producer working in conjunction with what was originally an oil
engine, suitably modified by employing a special head with ﬁi":u rking
plugs and magneto ignition.

Another vehicle had a six-cvlinder engine, with two carburetters
that employed coal-gas as the fuel. The gas was stored at high
pressure 1n three large cvlinders fitted with valves to reduce its




269

—

THE MECCANO MAGAZINE

pressure to that required for use in the engine.

Special interest was taken in the Tatra 77, a car planned on
unusual lines. It has a V eight-cylinder air-cooled engine, and a
tubular “"backbone’” type of frame, comprising a member of square |
section running down the centre of the car, to which the body is
attached. The car 1s de-
signed for high spéed and
comfortable travel, and it g S A S
has a maximum speed of ' PN 18
about 90 m.p.h. with cor- e
respondingly high cruising
and average speeds.

The engine, which 1is
placed in the rear, is covered
by a hinged lid that forms
the taill of the car, and 1s
a remarkably compact unit.
In external appearance it is
unlhike almost any other
existing type of car engine.
T'here are two banks of four
cvlinders set at an angle of
90 degrees one to the other,
but the V construction 1s
not immediately apparent.
Overhead valves are oper-
ated directly from a
centrally situated camshait,
and the cvlinders are sur-
rounded as a whole by a
jacket, which is open on the
one side to allow the entry
of cooling air delivered
under pressure from a
sirocco fan, and at the other
side to permit the exit of the heated air after it has done 1ts work.
There is a four-speed gear-box for second, third and the direct top
gear, but no synchromesh or other form of easy gear change is
employed. Spare tools can be carried in the nose of the car, which
also provides accommodation for the reservoir of the hydraulic

brake system.
Proposed Motor Road Races at Southport

for our illustration,

A scheme for a three-days motor road race meeting i1s under
consideration by the Southport Publicity
and Attractions Committee as part of the
movement towards a brighter Southport.
[t is proposed to hold the races on September
12th, 13th and 14th, using as a circuit the
Marine Bridge, Marine Drive, Esplanade,
Weld Road, Rotten Row, and the lower
Promenade. At present the scheme 1s 1n 1ts
infancy, but it is planned to make 1t an open
event to amateurs as well as professional
drivers on an international scale.

[f the scheme i1s approved the Southport
races would probably rival the Manx Mannin
Begr and Mannin Moar races and those held
in Belfast, and the course proposed should
prove an ideal one for high speeds to be
recorded. There would be ample accommo-
dation for spectators on the shore, which
lines practically the whole length of the
lusplanade and the Marine Drive. The only
circuit anything like that proposed at South-
port 18 Donington Park, and while there are
no hills like those in the lIsle of Man, the
road surfaces are better and compeftitors
would not have the trouble of transporting
their machines across water.

Motor road racing is not new to Southport,
for nearly thirty years ago, when motor cars
were 1n their infancy, racing events were
held on the Southport Promenade.

Traffic Safety Regulations Abroad

The introduction of the Belisha beacons
and the 30 m.p.h. speed hmit makes 1t interesting to compare
the traffic regulations 1n force in this country with those existing
In- various foreign countries.

For example, “‘crossing studs’’ have long been in use in Paris,
where even the taxi drivers, who have the reputation of being
the world's most joyous ""'motor bandits,” treat them with the
greatest respect. Rome had her "'Silent Night"” for a year before
1t was suggested in lLondon, and Stuttgart has had a 24-hour
ban on hooters in operation for over a year, vet daytime traffic

‘ -
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A seclional drawing of the new double motor tube designed
to eliminate the dangerous results of ‘‘blow-outs'’ when
travelling at high speed. Photograph by courtesy of the
Goodvear Tire and Rubber Co. Inc.,, Akron, U.S.A.

7 Aninleresting example of streamlining applied to a modern motor coach. The photograph shows the
““Aerstreme’’ Luxury Coach manufactured by Fodens Ltd., Sandbach, to whom we are indebted

moves quite freely. Barriers at busy corners are well established
in Berlin, and in some of the busiest thoroughfares there are fences
down the centre with openings only at cross streets. Speed himits
are almost umiversal in buillt-up areas, and every Continental
country has a driving test. Some of the tests are mere matters of

form, but others, particu-
larly in Italy and Germany,
are of such a nature that
it 15 doubtful 1t a great
many of our so-called “‘ex-
perienced’’ drivers could
pass the inspector.

[t has always been good
advice to pedestrnians to
walk facing oncoming trathe.
In Rome, in the two prin-
cipal city streets, this 1s
compulsory. The pavements
are rather narrow and
pedestrians are tempted to
step 1nto the roadway when
passing others; but the pave-
ment traffic 1s strictly “one
way,”’ and police are sta-
tioned at busy corners to
see that all move 1n the
same direction. This ar-
rangement makes shopping
a tiring job as one may
have to zig-zag back and
forth across the streets
several times 1n order to
complete one's purchases.
In Brazil the natives 1in
the unlit country districts

invariably wear a white coat or a white shawl when abroad at
night to avoid risk of being run down.

A Mechanical Ear

At the factory of Armstrong Siddeley Motors Ltd., Coventry,
there is an insulated chamber in which motor car units are tested for
silence. But they do not trust the human ear to detect noise; there
1s a “'mechanical ear,” a microphone arrangement that registers the
slightest jar. The instrument is so sensitive that if one speaks while

m the room the dial of the instrument
registers the vibrations of the voice.

Another factor in ensuring the high
perfection of this firm’s cars 1s a casting
“weathering” process. An ordinary casting,
when first cooled, is under diverse strains,
which 1n course of time disappear as its
component molecules settle down into a
homogenous structure that will not become
distorted when machined. During the
weathering period the castings are left
exposed to the elements, so that they
become covered with red rust and some-
times they are partially cut, to help the
settling process. For very special jobs
castings are sometimes allowed to weather
tor as long as three vyears.

Forthcoming Events

Among the many interesting motoring
events arranged for the near future are the
Mannin Beg and Mannin Moar Races in the
Isle of Man, which will be held on the
29th and 3l1st of this month respectively.
The Mannin Beg Race was first run in 1933,
and each vyear attracts big crowds fto
Douglas, the scene of the contest. The
event 1s for cars of up to 1,500 c.c. capacity,
and the course of 34 miles, including three
acute bends, has to be covered 50 times by
the competitors. The Mannin Moar Race 1s
over the same course, but 1s open to ca.s
of any capacity.

Important events in June are the M.C.C. London-Edinburgh
I'rial on the 7th-8th, the R.S.A.C. Scottish Rally from the 10th to
the 14th, and L.e Mans 24 Hour Race on the 15th and 16th. The
London-Edimburgh Trial, which is organised by the Motor Cycling
Club (M.C.C.), is the oldest of all trials, and the course lies over
road surtaces ol all kinds and gradients of all degrees. Last year
the route covered was about 470 miles in length.

1he Scottish Rally competitors have to cover about 1,000 miles of
a very dithcult route in Scotland.
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ARGE guantities of 1ice are now required for the preservation of |
Lperﬁhablﬁ foodstuffs, especially fish, and its manufacture is one

0f the most IIItEFEHtIﬁﬁ and lmpnrtant of our modern industries.
The quantity of ice used on trawlers and other vessels for keeping |

fish in good condition 18
so great that enormous
factories for its produc-
tion have been built at
the ports. One of the
largest of these is that
of the Hull Ice Co. Ltd.,
at Hull. This has an
annual output of more
than 220 000 tons of
ice, which is produced
in a factorv that in-
cludes eight separate
plants, all in one build-
ing, five of which have
recently been modern-
ised by The laverpool
Refrigeration Co. Litd.

The use of i1ce for
preserving foodstufis is
not new, More than
2,000 vears ago
Alexander the Great
had huge trenches dug
and packed with snow
in which to store wine,
and 1t 1s said that the
wine of the Emperor
Nero was cooled by
snow carried down from
the Alps by thousands
of slaves. In parts ol

the United States it used to be the custom to cut blocks of 1ce 1n |
winter from the frozen surfaces of lakes and ponds and bury them
in thick layers of sawdust, which protected them so well that they

could be used for cooling purposes during the following summer.
A little more than a century ago North American ice was exported
to tropical countries, and blocks cut from the irozen lakes ol

Massachusetts were carried
in ships to the West Indies,
and even as far as Calcutta,
in India. In order to reach
the latter place the ships
that conveved the 1ce ac-
tually crossed the lkquator
twice. The arrival of the
first cargo in Calcutta
created a sensation among
the natives, many of whom
bought pieces to hold in
their hands. Their enjov-
ment of the cooling effect
continued until the ice
melted, and it is said that
many of them then indig-
nantly demanded the return
of the purchase price!

A striking proof of the
value of low temperatures
in preserving foodstuffs was
given a short time ago, when
the body of a mammoth
dug out of the frozen ground
in  Northern Siberia was

found to be as fresh as if it had just been killed. Its flesh was still
eatable, although it sank into a frozen Siberian marsh to die at
least 20,000 years ago. This is the third occasion on which such a
discovery has been made, and so efficient had the natural re- l
frigeration been in each of the two previous cases that the meat

of the mammoths actually was eaten at special banquets, and I

declared to be *

The I..werpnﬂl Refiigeration Co. Ltd., Liverpool.

The Ice Store at the Hull Ice Co. Ltd. It has a capacity of 1,200 tons.

The engine room at the Hull Ice Co. Lid. showing the five "'Polar’’ sleeve valve compressors, each of which is
driven by a General Electric 380 b.h.p. synchronous induction motor. Photographs to this article by courtesy of

succulent, but a bit tough.’
To-day we are no I-::lngf:r dependent on ice formed on our streams
and ponds during winter, for the ice that is required for preserving

meat, fish, fruit fmd other products i1s more readily and cheaply

obtained in factories
such as that dealt with
imn  this article. The
water from which the
ice 15 made 18 cooled
below {reezing point by
a simple process 1n
which a hqumd 1s evap-
orated and the gas
procduced from 1t 18
allowed toexpand. Both
processes bring about a
lowering of the tem-
perature in the immedi-
ate mneighbourhood of
the liquid undergoing
them, for heat 18 neces-
sary to transform the
liquid into a gas and to
cause it to expand.
Compressing the gas or
condensing 1t into hhqmd
form has the opposite
effect.

On a small scale the
cooling effect of evapor-
ation is shown by the
lowering oi the tem-
perature of the car-
buretter of a motor car
when the engine 1s
started, for the suction

converts the petrol into vapour and heat is absorbed 1n the process.
In modern cars this effect is overcome by circulating hot water
round the carburetter. Similarly, cooling results when the air in an
inflated tyre is allowed to escape through the valve. The effect of
compression is more often met with, however, and any reader who
has filled the inner tube of a tyre by means of a pump will know

that the tube connected to
the valve becomes hot,

Ammonia is widely used
in refrigerating plants, 1n
which it passes through a
simple cycle of expansion
and compression. L.iqu1d
ammonia 18 the starting
point of the cycle. 1he
pressure on this hquid,
contained in what is called
an evaporator, 1s reduced,
and it then becomes a gas,
which i1s allowed to expand,
when it absorbs heat from
its surroundings. It 15 1n
this part of the cycle that
the water to be converted
into ice is cooled below
freezing point. This takes
place indirectly, however.
The evaporation and ex-
pansion ' of the ammonia
abstract heat from strong
brine thatis circulated round
the coils or tubes of the

evaporator, and the cooled brine 1s then pumped through the ice-
making plant, passing round moulds containing fresh water that is
changed into ice in the form of large blocks.

The expanded ammonia 1s next compressed and condensed into
liquid form, the heat developed being absorbed by means of a
stream of cold water circulating round the condenser, and is then
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and most efficient type
of high-speed single-act-

are ot the totally en-

designed to operate on

returned to the evaporator. The entire process is continuous, for
just as the ammonia passes repeatedly through a cycle of operations,
so also the brine circulates steadily from the cooling plant to
the ice-making tank and back again.

Ammonia is employed as the refrigerating agent at the great
factory of the Hull Ice Co. Ltd. Originally the plant consisted of
horizontal
ammonia COMm-
pressors driven by
belts from electric
motors, but these
have now been re-
placed by a cen-

tral refrigerating
plant  consisting

of hive high-speed
“Polar’ sleeve
valve compressors,
direct driven {rom
electric motors. In

this arrangement
the losses due to
belt drives and

piston rod glands
are elimmated, 1n
addition to which
other techmcal
advantages have
been obtained.
The new equip-
ment hasincreased
the output of the
hve plants 1n
which it has been
installed from 396
tons to G6Y5 tons

A view of 5L Andrew’s Dock, Hull, showing

in a day of 24 hours, and the change was made in a period of

three months without interfering with the normal output of ice.

1lhe compressor room is in a central position in regard to the

various tank rooms, and owing to the distance between these, and
their disposition, considerable care had to be expended on the pipe
work. This was built in sections as each machine was installed and
each factory converted. All joints in the ammonia mains and
connecting pipe work were electrically welded in position, and so
satisfactorily was this work carried out that not a single faulty
weld was detected when each circuit was completed and tested.

The layout of the
plant was designed so
that each compressor

could operate independ-
ently on its own ice-
making tank, or in con-
junction with the others
Ol a common main
supplying all the tanks,
crossover connections be-
ing provided for the
purpose. Under this ar-
rangement, for example,
No. 2 DMachine might
work on No. 5 Tank or
on No. 3 Tank.

The compressors them-
selves are of the latest

mmg machines. All are of
the same size, and they

closed vertical monobloc
type with four cvlinders,

the double suction prin-
ciple, with two difierent
pressures. The low pressure ammonia comes from the brine coolers,
and the second line, in which the pressure is higher, is fed with gas
irom a primary evaporating system, which will be described later.
Cross connections are provided between the pipe lines in order to
make the system as flexible as possible, and also between the
suction and discharge lines of each compressor for pumping out
operations, and to provide a means of unloading the compressor
when starting up.

lhe cylinders and crankcase of each machine are made in one
casting of special nickel iron. Each cylinder is fitted with a liner of
spun cast iron and an internal safety head that is held in place by
heavy springs under the top cover, which is made of steel. The
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three of the five conveyors at the Hull Ice Company's factory transporting ice
to trawlers at the rate of 60 tons per hour each.

A S-ton tip of ice b eing delivered from the icz tanks. The block of ice passes directly to the conveyors shown
in the upper illustration on this page.
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safetyv head carries the automatic discharge wvalves, which are
loaded with light springs that ensure instantaneous closing. A
sleeve valve that controls both first and second suctions slides
between the limer and the piston, and is operated continuously
by means of eccentrics on the webs of the crankshaft.

The pistons are of nickel alloy cast iron and are machined all over

externally,
and ground on
their wearing sur-
faces, piston
grooves and gud-
geon pin holes. The
piston rings are of
the highest quality
cast iron and 1in-
clude two patent
oil scraper rings to
cach piston. The
gudgeon pins are

of hollow high-
grade steel, case
hardened and
ground and se-
curely locked 1n
the pistons by
hard steel dowel
pins. The connect-
img rods are of
forged steel cir-
cular section,
machined all over,
with bottom ends
of the marine type.
They are fitted
with  renewable
steel bushes made
in halves, and the crankshafts are made of Siemens Martin steel,
forged solid in one piece.

All running parts are fed with oil under pressure from an oil
pump under a small cover at the end of the crankshaft. At the
flywheel end the crankshaft passes through a stuffing box in which
1S a special white metal packing that also is lubricated by forced
feed. An external oil strainer is fitted into the oil pipe line. This
can be cleaned while the machine is running, and a device fitted
in the top cover makes it a simple matter to replenish the oil
in the crankecase, which can be observed through sight glasses.

The suction manifolds
are designed specially to
ensure equal distribution
of the gas to each of the
cvlinders, and the general
appearance of the
machines 1s unusually
compact and symmetri-
cal. Large side doors
and end covers on the
crankcase provide ample
means of access to the
internal motion.

The driving motor of
each compressor 18 of the
synchronous induction
type manufactured by
the General Electric Co.
[.td., London. It oper-
ates on 3-phase d0-cycle
alternating current at
400 volts, and 1s rated at
380 b.h.p. Its designed
speed 18 J3/0 r.p.m.
Special precautions have
been taken with the
insulation. The windings
of the motor are moulded
in mica, and the overhang 1s further protected by a special tape
coated with a fume-resisting varnish,

Current supplies for the motors are taken through two sub-
stations, in each of which there are two 500 kVA step-down trans-
formers, and these stations are electrically interlinked through
circuit breakers on both the high-tension and the low-tension sides
in order to reduce idle time 1n the event of breakdown. The whole
of the electrical installation work, including the erection of motors,
switchboards, starters, and the laying of all cables and wiring, was
carried out by the Hull Ice Company’s own staft, under the super-
vision of their electrical engineer.

In a room adjoining the engine room are (Continued on page 316)



Celebrating Belgium’s Railway Centenary
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HIE Brussels Universal and International Exhibition, which

was opened on 27th April by the King of the Belgians, is one
of the outstanding events of 1935, for it 1s not only a demonstration
of the strength of Belgian art, science and industry, but also has
brought together the
products of 30 coun-
tries, who are co-
operating in the great
Belgian enterprise by
erecting pavilions and
filing them  with
characteristic nation-
al products. This
oreat World Fair is
the chmax to the
celebrations of the
National Centenary
of Belgium, which
proclaimed 1its inde-
pendence on 14th
October, 1830, It
commemorates also
the 100th birthday

L
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in which the display of the city of Brussels and the French section
are housed, and by pavilions reserved for Belgian organisations.

Ihe Grand Palace comprises five magnificent buildings. This
immense structure has been reserved for an International Ex-
hibition of railway
material, and on each
sidde of it, separated
from 1t by magni-
ficent lawns, are halls
devoted to engineer-
ing exhibits and to
the displays of the
public services of
Belgium. The Grand
Palace 1tself has been
turned 1nto a model
raillway station. Visi-
tors obtain their ad-
mission tickets at a
booking office win-
dow, and on the main
railway line find a
faithful reproduction

of the first railway on
the Continent, con-
necting Brussels with
Malines, and the
Jubilee of the Belgian
Congo, Belgium'’s
great African empire,
which was founded as

of the first train that
ran on the Brussels-

Malines line opened
in 1835, with officials

and passengers dress-
ed exactly as were

those of that ;Jﬂrit}d.
By way of contrast

an independent state
in 18895,

T he Brussels
International Exhibition is regarded as the most important World
Fair since that of Parisin 1900. The scene of the display is Osseghen,
one of the most beautiful parts of Brussels, and near the Royal
Jalace, LLaeken, the summer residence of the King and Queen of

visitors are able to
imspect the most
modern types of roll-
ing stock from wvarious LEuropean countries.

In a short article 1t 1s 1impossible to give a complete account of
the many features of an extensive World Fair of this kind. The
exhibits on view are displayed in magnificent reinforced concrete
the Belgians. The grounds cover more than 360 acres and form a buildings of modern design, and at night these will be appropriately
plateau encircled by a magnificent wooded avenue planned by floodlit. Special mention may be made of the great Entertainment
IKking Leopold II. They are Hall and the Palace ol
ornamental 1n character, = Ancient Arts, where Belgian
for plantations, lawns, gar- _, masterpieces of the last
dens and lakes add to thelr AT, o000 wvears are assembled:
attractiveness, and more ,,f" and the immense oports
than 40 acres of {forestal - Stadium., with accommoda-
park are bemng retained tion for 75,000 spectators.
imtact within the grounds. A large and splendid build-
From the highest point of ing with an immense tower
the platean, where the is devoted to the Congo
principal  buildings have exhibit, which gives an
been erected, wvisitors will adequate 1dea of the im-
obtain a wonderful view of mense variety of products
the Belgian capital and its that are obtained from

suburbs. | : Belgium's great African
The Exhibition has been X .' "R empire, and of native life
planned on a gigantic scale AR gt ! :‘-’m,m L"uh in that rion; and othe
| 12 1 . e IR S e U in that region; and other
and the magnificent struc- | S S| AT el pavilions contain displays
tures 1in which the exhibits E N organised by practically
are displayed are separated w5 every bBuropean country.
by wide roadways inter- i The British contribution
secting to form squares FRL 1S exhibited in a great
decorated with luminous circular hall, approached by
fountains. The main artery & steps guarded by British
of the Exhibition i1s Cen- ey lions. On top of the building
tenary Boulevard, which 15 a 600 million candle power
slopes gently upward from beacon with six beams that
the main entrance towards the Grand Palace, the greatest of the can be opened out to form a giganti: fan of light, or combined
Exhibition buildings, erected on the highest part of the plateau. into a single powerful shaft of light. The beams are coloured and
On the right near the entrance is a magnificent reconstruction of are used for making patterns and letters of light in the sky. In
the Brussels of the 18th century, which provides a wonderful the pavilion there is an immense map of the world showing how
contrast with the modern city; and this is followed by the immense day and night alternate in the widespread parts of the British
park already mentioned, in which is a great open air theatre. For .mpire, and other exhibits reveal the wonderful progress that
the rest of its course this Boulevard is flanked by the buildings has been made in aviation, telegraphy and radio, and in the

The Central Hall of the Grand Palace at the Brussels World Fair. The 12 reinforced concrete arches supporting
its roof have a span of 282 fl. and are the largest of their kind in the world. (Photographs, Stone,)
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Building the giant arches of the Central Hall. The first pair are just completed.
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engineering and chemical industries of the country. Galleries
branching out from the pavilion itself lead to a beautiful garden
in a hollow that has been described as an exquisite corner of
old England.

The extensive use made of reinforced concrete in the construction
of the Exhibition buildings is of special interest, for Belgium was
the birthplace of this valuable building material. The first block of
reinforced concrete was produced by Irangois Hennebique as long
ago as 1879, when that pioneer was constructing a villa at L ombart-
zijde on the Yser. Hennebique later perfected his process, and in
1892 he took out an important patent for girders constructed of
reinforced concrete. Since that time all world fairs, such as that
now being held 1n
Brussels, have
made use of re-
inforced concrete
in  the construc-
tion of mmportant
buildings, and to-
day gigantic sky-
scrapers, and even

bridees and wvia-
ducts, are made
of 1t.

From the struc-
tural point of view
the central feature
of the Brussels
Exhibition 1s the
Grand Palace. The
entire buildine
covers an area of
nearly 500,000 sq.
ft., and the Cen-
tral Hall, 1ts most
striking feature, 1s
540 ft. long and
205 ft. wide. In
spite of 1ts great
width, there are no
obstructing pillars
supporting 1t s
roof, which 15 car-
ried by 12 immense arches of reinforced concrete. These are the
largest in the world, for they have a span of 282 ft. which is nearly
10 ft. more than that of the reinforced concrete arches of the a [I'hhi]ﬁ
station at Orly, near Paris, previously the greatest of their kind in
the world. The arches at Orly are 184 ft. in height, and in this
respect exceed those of the Grand Palace at Brussels, which have a
height of 102 ft. I he comparative lowness of the Ht?lg an arches
added to the difficulties of design and construction, however, for
it led to proportionally increased horizontal thrusts on the founda-
tion blocks.

l'hese great arches were constructed in pairs, joined together by
horizontal reinforced concrete girders that overhung at each end to
the extent of nearly 20 ft. Each pair weighs about 3,000 tons, and
as they are spaced nearly 40 ft. apart, each constructional unit had
a width of 80 ft. A special cement that hardens rapidly was used in
order to enable the work of erection to be completed as quickly as
possible. The pumps that placed it in position worked at the rate of
460 cu. ft. an hour and concreted a length of 132 ft. of arch in a
working day ol eight hours; and the supporting centrepiece em-
ployed during the pouring of cement and the consequent setting

The upper illustration shows the main entrance to the Fair, with the reproduction of Old Brussels on the right. (Photograph,
L'Epi-Devolder.) The Grand Palace is seen in the lower illustration. (Photograph, Stone.)

was removed only 14 days after the work was completed.

The steel centrepiece i1tself was a remarkable engineering achieve-
ment. It consisted of four ribs joined 1n pairs, together forming an
arch with a span of nearly 280 ft., and weighed 500 tons. It rested
directly on specially prepared foundations while pouring was in
progress, and on the completion of this operation was removed 1in
one piece to the position required for the erection of the next
pair of concrete arches.

1he foundation blocks for the arches are carried on 29 piers
and each block supports a load of 1,250 tons. Actually they are
capable of carrying much greater loads and underwent severe
tests during constructional work, when they had to withstand
the strains 1m-
posed upon them
by the addition
of the weilght of
the centrepiece to
that of the con-
crete structure
1tself.

Lhe use of these
mgantic arches for
supporting the
roof of the Central
Hall provides a
vast space nearly
160,000 sq. ft. in
area that 1s abso-
lutely {ree from
supporting
columns or any
other obstructions.
Conditions within
the buillding will
be 1deal, what-
ever the weather
be hike, for the
windows are
double in order to
g1ve protection
from changes in
temperature, and
are embedded in
the reinforced concrete of the structure itself, which provides the
whole of the necessary support. As our illustration of the interior
of the Hall shows, the windows are vertical and thus are not liable
to become covered with dust to obscure the light; and they are
readily accessible on both sides for cleaning purposes.

The Central Hall i1s flanked by other magnificent structures, and
in 1ts splendid surroundings is very impressive in appearance. In
common with the other buildings of the Grand Palace it is decorated
with statuary by leading Belgian sculptors. Some of the figures are
on top of the pylons of the main frontage of the Great Hall and all
are carefully placed to fit into the 1]1',,’[11111 of the structure and to
harmonise with its light and shade. The four statues on the pylons
in front of the Great Hall are 15 {t. in height and symbolise trans-
port on land and sea, and in the air. Other groups are historical in
character, and commemorate the significant years of 1830 and 1930,
when Belgium first became a kingdom, and had been consolidated
by the varied experiences of 100 years, respectively. In addition
there is a kind of frieze comprising 12 statues that represent
national activities of all kinds at the present day, and thus ferm

a commentary on modern Belgium.
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- Winged Warri f the Air
: Inge arriors or the Ailr -
% Interesting Members of the Hawk Family %
5 By Eric Hardy, F.Z.S. E
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HEN naturalists first wrote about birds, they placed the hawks
and the other birds of prey at the head of their lists, because

the noble and courageous appearance of these winged warnors of
the air commanded their respect above all others. Hawking, or
training birds of prey to fly after game, was a recognised sport before
guns were invented, and the practice of p]dunﬁ the hawks at the
head of the bird world continued until quite recent times. About

50 years ago naturalists decided that the thrushes should precede
the hawks, and just over 20 years ago it was decided that the crows,

because the} were the most IIIH"“I”EIH should be at the head of

the bird world.
All birds of prey, however, are not true hawks. lhe great tribe

of feathered warriors, the Raptores or birds of prey, are divided 1nto

owls, eagles, ospreys, harriers,
falcons, kites, buzzards and wvul-
tures; and the hawks are merely
certain members of the falcon
family. In the DBritish Isles the
best known hawks are the spar-
row-hawk, the kestrel, the merlin,
the peregrine; and, rarer, the
hobby, the Greenland falcon, the
Iceland falcon, the lesser kestrel
and the red-footed falcon. Abroad
the lanner and the saker are well-
known hawks of the Near Iast
and India, still much used among
the native princes who carry on
the ancient sport of haw king for
winged game and gazelle.

Unlike the vultures, which are
closely related, the hawks always
have their heads feathered. It is
a curious fact that though most
birds have the male the more
beautifully coloured, in the hawks
it is the female or hen bird that
is the larger, handsomer, stronger
and bolder. Their eggs, unlike
those of the owl, are very highly
coloured. The owl lays a round
white egg, whereas the eggs of
merlins and kestrels are extreme-
ly handsome in their rich reddish-
brown, which readily distinguish-
es them from the eggs of any .
other birds. Hawks rear one brood
annually, and the young are usu-
ally cov ered with thick white
down until they get their wing
feathers, and they look most curi-
ous objects.

Hawks are found in nearly all
parts of the . world. They have
come aboard ships in the middle of the Atlantic and the Pacific
when migrating, and kestrels are often found resting 1n the rigging
of North Sea trawlers in autumn during their passage from North
Europe to Britain, or like the sparrow-hawks may be seen around
our lighthouses, resting on their way from Britain to winter in
France or Spain. When the Yorkshire naturahist, Henry Seebohm,
visited Siberia, 50 years ago, he found at the mouth of the Petchora
River, sparrow-hawks, hobbies, merlins and goshawks nside the
Arctic circle.

If you want a thrill in the country, look for hawks. The common-
est hawk to watch 1s the kestrel, a small hawk, 13 inches long,
which readily attracts attention by hovering in mitl-air, head to
wind, poised upon quivering wings and outstretched tail, every now
and then adjusting itself to regain balance. After remaining trans-
fixed in the sky for about half a minute it drops a few feet lower,
hovers again and then drops another six feet or so, and finally
pounces down into the grass. Its sharp eyes have noted a field
mouse or a vole feeding in the grass, and that i1s how it hunts its
prey, for unlike most birds of prey the kestrel only occasionally

A fine picture of a Kestrel, the commonest member of the Hawk family.

kills small birds.
Sometimes you will see the kestrel hawking for cockchafers and

other beetles in the evening beside a wood, or for dragonflies over
the stream; and when 1ts chicks are in the nest it takes more lizards
to feed them than any other British bird. You can watch the kestrel
all over the Continent and in Asia and Africa, and in addition to
[requenting the wooded hillsides and the ]Jlalns 1t may even be
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