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— MECCANOES FAMOUSTOYS

AEROPLANE
CONSTRUCTOR

Boys, building Aeroplane models with these splendid
Aeroplane Outfits is great fun! Each model you make is a joy
to look at and a delight to  play with.

A beautifully illustrated Manual is included in each Aeroplane
Outf i t  showing how to build a number of different models,
both monoplanes and biplanes. Many other splendid models
may be built by varying the position of the parts, which are
all interchangeable on the famous Meccano principle. The
parts in the Nos. 1 and 2, 1 Special and 2 Special Outfits can
be used in conjunction with the standard Meccano Darts.

No.  1 Aeroplane Outf i t .  Price 7 /6

Pr i ce  L is t
Standard Series

No. OO AEROPLANE OUTFIT
This splendid new Outfit contains a good

selection of  Aeroplane parts w i t h  which
realistic Aeroplane models can be bu i l t .  I t
is an ideal present for young boys who  are
keen on  aeroplanes. Price 3/3

No. 1 AEROPLANE OUTFIT
Magnificent models of h igh and low w ing

monoplanes, and interest ing model  biplanes
represent ing standard types can be bu i l t
w i t h  this fine Outfit. Price 7 /6

No. l a  Aeroplane Accessory Outfit, costing
6/-, will convert a No. 1 Outfit into a
No. 2.

No. 2 AEROPLANE OUTFIT
This Outfit enables a much w ide r  range o f

models t o  be bu i l t ,  including tr iple-engined
monoplanes and biplanes, and a racing
seaplane of the type that was used i n  the
Schneider Trophy Contests. Price 12 /6

No.  O AEROPLANE OUTFIT
An  interest ing range of models can be

bu i l t  w i t h  th is Out f i t ,  including high and
low wing monoplanes, seaplanes and
standard l i gh t  biplanes. Price 4/6

Note. 1 he parti tn the No. OO and No. O Aeroplane Outfits are smaller than those in
the other Outfits m 44* series and are not intended for use with these Outfits

Special
No. 1

SPECIAL AEROPLANE OUTFIT

Ser ie*
No. 2

SPECIAL AEROPLANE OUTFIT
Model  o f  a Commercial  Flying Boat  bu i l t

w i t h  No .  2 Special Aeroplane Outfit

The parts i n  this super Aeroplane Outfit
w i l l  bu i ld  over  20 realistic models of
d i f ferent  types of  aircraft.  The range o f
special parts includes mainplanes f i t ted
w i t h  ailerons, tai l  planes w i t h  elevators,
movable rudder ,  radial engine cowl ing,
etc. Price 12 /6

/1 No. l a  Special Aeroplane Accessory
Outfit, Price 10/- ,  will convert a No. I
Special Outfit into a No. 2 Special.

This is the finest and most  at t ract ive
Aeroplane Cons t ruc to r  Out f i t  on  the
marke t .  I t  contains a big range of aircraf t
parts, w i t h  which numerous models of
practically any type of  machine may be
bu i l t— 44 examples are shown i n  the Manual
of Instruct ions. A l l  the  parts that  are
features of  the No .  1 Special Outf i t  arc
included, also a number  o f  ocher parts of
special design. Price 21 / -

,
Al l  Aeroplane Constructor  Outfits a re  available in  three dif ferent

colour combinations.

MECCANO LTD
Binns Road

LIVERPOOL 13

No.  2 Special Aeroplane Outfit.
Price 21 / -

F a i r e y Long .
Range Monoplane
which accom-
plished a remark-
able long-distance
non-stop flight
from Cranweil to
W a I v i s Bay ,

Africa.

1 :

w
_
1

jju » 9
M 4

meccanoindex.co.uk



THE MECCANO MAGAZINE

Number Thirty-Two December ,  1935

OF COURSE you’ll be coming to see us this Christmas!

This has been a record year for toys and games. The
designers and inventors have been working day
and night for the Christmas rush and we’re

sure that you’ll be thrilled by their new y
ideas. Table games, trains, yachts,

aeroplanes
all are better than ever,
and

. «j».v
TRIPPLETELL

The very latest game—exclusive
to Hamleys. k is thril l ing,

fascinating and skilful and is
rapidly gaining popularity.

Size 44 in.  x 3 |  in. Price
movie cameras, cars.

wonderfully
reasonable prices.

DELIGHT ANY BOY
Containing an electric torch, a
clasp knife and a whistle on  which
Is fitted a compass.
Post 4d. THE

STUDENT
MICROSCOPE
OUTFIT
High Power Instru-
ment. 40 x linear
magnification wi th
magnifier, dissecting
needles,
and collection jar.
(Foreign.) £ “ /

Price D"

WRITE NOW for our  new
Annual Catalogue. 80 Pages
and Colour Supplement POST
FREE.

L.U.T.
A game of the “Underground."  The object is to
journey from one station In London to another,
avoiding such delays as “Lost  Luggage,"
Post. 6dtweezers

Post 6d

JASPER
TRICKS BUILD

A REAL SCALETHE NEW 9.5 m.m. PROJECTOR
“BINGOSCOPE”

MASKELYNE’S BOX OF
This box contains a number o f  superior tricks,
specially selected and explained by jasper
Maskelyne, the famous magician and illusionist,
so that anyone without previous knowledge can
mystify and entertain friends wi th very 4
l i t t le practice. Cabinet complete. Price I O O

Post 1 / -

MODEL  OFTHE  “QUEEN  MARY”
Scale 1 In,-100 ft. This fine outf i t  includes ready
made hull in one piece, all deck fittings, bridge,
funnel bases and lifeboats. Also a transparent
showcase 11 Ins. long moulded and ebonized base
w i th  cop decorated imitation sea. Easy to build a
model that you wi l l  be proud of. Full Ef
Instruction* to assemble. Price O "

In  connection w i th  '‘Mickey Mouse" Pathcscope Tim,
Fitted finest quality condenser and focussing lenses.
Double claw action and double shutter, abso'utely
flickerless.
Battery model 17 '6  Batteries 1/3 extra. Post 9d,
Al l  Mains model D.C. o r  A.C.  100 to  250 volts wi .h
resistance. Price 27 /6
Mickey Mouse Film: 15 ft. 1/6. 30f t .  3/9. 60 ft. 6/6

This box also contains honorary membership of the
“Yelmah" Magical Society, Hamleys own  Magical
Club.
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FROC Model Aircraft
PUSS-MOTH Monoplane

A MAGNIFICENT FLYING SCALE
MODEL OF THE FAMOUS RECORD-
BREAKING LIGHT AEROPLANE

LENGTH OF FLIGHT 600 ft.
W ING SPAN 18$ Ins.

World ’s  Patents
Granted and Pending

Complete wi th  PATENT HIGH SPEED
WINDER BOX, spare motors, dual
insertor rod, motor lubricant, gear box
oi l  and fully illustrated flying manual.

WILL RISE OFF THE
GROUND A handsome flying scale model of the famous De Havilland light

aeroplane on which many records were broken. Every detail has
been perfectly reproduced. The fuselage is of all metal construction.
Each wing is attached to the fuselage w i th  the PATENT FROG
QUICK DETACHABLE FITTINGS, thus minimising the risk of
damage. A powerful dual motor  is coupled to  a step up gear box.
The undercarriage is of a special shock-absorbing type and the
cabin and roof lights are realistically fitted wi th transparent
celluloid. After a l i t t le experience flights of 600 ft. 17 /A
or more can be obtained. I / O

THE "MERCURY”
Splendid model of  latest type high wing passenger carrying monoplane. Tubular
fuselage and spring undercarriage, landing wheels fitted w i th  streamline spats.
Imitation radial motor w i th  Townend ring. Carved airscrew. The whole model is
attractively finished i n  colours, and wi th  practice, flights of 600 ft ,
can be obtained. WING SPAN 22 ins. W i l l  rise off the ground. I / O

THE “METEOR”
A fine new model wi th  exceptional performance, robust construction
and handsome appearance. Wings, fuselage and tail un i t ,  aluminium
finish. NOTE THE SIZE. WING SPAN 18* ins. E/
FLIES 300 ft. W i l l  rise off the ground. J "

Wri te  to  us for particulars of the FROG Club and handsome Coloured Folder showing the complete FROG Range.

Designed and made by International Model Aircraft Ltd., London, S.W.19
SOLE CONCESSIONAIRES:

LINES BROS. LTD., Tri-ang Works, Morden Rd., London, S.W.19
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FROG FLYING SCALE MODEL AIRCRAFT
THE WORLD-FAMOUS

% HAWKER HART" MK.  I I  DAY BOMBER

WING SPAN 18J ins.
FLIES 750 ft. AT  ONE WINDING.
WILL RISE OFF THE GROUND.

Actual scale reproduction of the famous R.A.F. High Speed Day Bomber, the f irst f lying scale
mode l  b ip lane  ever made. I t  is made wi th  the accuracy of a scientific instrument and has real
aircraft type construction. The pilot's cockpit is fitted wi th  a dummy instrument board and
the observer’s, w i th  a gun-mounting ring. When the controls have been _
mastered and the necessary skill acquired, the model is capable of  some f f
remarkable flights, and wi l l  fly 750 ft .  at one winding. I t  is controlled by fiBSBI ■■
rudder and elevators, just l ike a real aeroplane. >, •

Complete wi th  extra strong container box, fitted wi th  PATENT HIGH SPEED WINDER. One
set of spare motors, lubricant, gear box oil,  t r ip le  Inserter rod, and fully illustrated flying manual.

Illustration shows
how quickly this model
Is wound for flight wi th  the
Winder Box. A PATENT AND
EXCLUSIVE ’FROG’ FEATURE.

The

MILES HAWK-MAJOR
CAN CONSTRUCT YOURSELFHERE IS A SCALE MODEL YOU

THE MILES “HAWK MAJOR”  CONSTRUCTIONAL KIT

An  easily assembled k i t  for constructing a flying scale model o f  this famous record
breaking light Aeroplane SUPPLIED COMPLETE WITH ALL IMPORTANT PARTS
BLANKED OUT. Full Instructions w i th  step by step
instruction sheet. Finished airscrew and step up gear box, J
aluminium wheels and windshields. Wing  span 164 ins. Wi th ■ J *
a l i t t le experience flights of  600 ft. are obtainable. ■

ACTUAL PHOTOGRAPH OF FINISHED MODEL.

DESIGNED BY THE INTERNATIONAL MODEL AIRCRAFT LTD.

SOLE CONCESSIONAIRES:  Write for particulars of  the Frog Club and Coloured Folder showing all the Frog models.

LINES BROS. LTD., Tri-ang Works, Morden Rd., London, S.W.19
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THE NAME% EE EE t f 72 PAGE

UAlnAUE)  " -v  :-
SENT REE __
In conjunction with

IMPERIAL AIRWAYS LTD.GREAT XMASrGAMACES

BAZAARNOW IN
FULL SWING

FAMOUS
CIRCUS
Presented by

JUL IAN WYL IE
PRODUCTIONS LTD.•
P'R O G R A M M E
AND TIMES OF
PERFORMANCES

SENT ON
REQUEST.

Damages present
The Giant Flying Boat

"SCIPIO"
Silver King of Sea&Sky
Only at  Gamages can you see
this mighty Seaplane, and
take a glorious t r ip  over the
route f rom picturesque
ancient Athens, across the
shimmering blue Mediter-
ranean, to the Port of Alexan-
dria with its quaint bazaars—
and gateway to the glamorous

and mysterious East.

WONDERFUL VALUE
r CAMACES MINIATURE

CLOCKWORK TRAIN  SET 1
GAUGE “OO."  The advantage of the ‘OO* gauge is that a compre-
hensive model railway system can be built up in a comparatively small
space. The set comprises strong locomotive wi th  brake in cab. and brake
setion from the track, two passenger coaches and luggage van. signal

box. two signals, tunnel, station, and circular track _ _
(twelve rails—one fitted wi th brake lever). I / n

L Price complete I A v j
gfej. . Posted

-FATHER CHRISTMAS
WILL  BE THERE WITH
HIS  LUCKY PARCELS.

BOOK YOUR SEATS
NOW.

THE FLYINC FLEA A MICROPHONE
For Home Broadcasting

Made to  sell at 10/- each, A transformer Is
fitted in the base, making i t  very simple
co operate. You simply connect the front
terminals on the microphone to Pick-Up
terminals on your Radio Set and the back
terminals on the microphone to an
ordinary 2-4 volt battery.
Complete w i th  instruc-
tions. Battery 4d. extra.

Post 6d.

AN IDEAL
CHRISTMAS GIFT

Boys! Make your own FLYING  MODEL
of Mignet’s famous "Flying Flea" Baby
Aeroplane. Easily constructed from self-
locking parts and complete wi th  detailed
chart and full instructions for easy and
accurate assembly wi thout
tO EASY TO BUILD— Q/C
GUARANTEED TO FLY. J ■ }

Complete

"SECONDS OUT" INDOOR BOXINC CAME
A real novelty in  a boxing game. The excitement of  a big fight in  your f
own  home* The boxers are operated by means of pressure on air bulbs. | B
The best man wins! Post 6d. Price I

ENSIGN CUPID' CAMERA
Originally Listed alone at  21/- ,

now with
WATERPROOF CASE AND ROLL
OF F ILM FOR F IVE SHILL INGS.
This beautifully constructed l i t t le camera
is fitted w i th  rapid lens, special T. & 1.
Shutter wi th  safety catch, and latest typo
collapsible direct vision view-finder.
Particularly economical to use, as it takes
16 pictures on  a standard
3 exposure 2 |  x 3f  spool /
(1/-). Complete Outfit —

CAMACES "ROLLFAST"
ROLLER SKATES
An Ever-Popular Gift

Adjustable to any size. W i l l  fit boys or
girls. Ball bearing wheels, double set of
steel toe clips and heavy quality leather
heel rests and ankle straps. W fg%
Complete wi th key. Post 6d. / ’

THE CAMACE 5-FT. SUPER BILLIARDS TABLE
Manufactured exclusively for Gamages, and Britain’s best value. Laminated bed of
superior quality, scientifically battened to obviate warping. Covered wi th  good A /
quality billiard cloth. Heavy pattern continuous cushion rails made of hard- /1  | j /
wood. Highly polished, Oak  o r  Mahogany finish. Fitted wi th  four adjustable feet
for levelling. —Each table is complete w i th  chefoilowing: Set of I J inch turned
composition bill iard balls, 2 4-ft. cues. Superior marking board with brass
slides. Chalk, and booklet of rules.

SNOOKER  SET—17 balls and triangle,
suitable for 5 ft. table ............... 20/ -
Book of  Official Rules of Snooker o r
Billiards ....................................... 1/-
Cornagi Paid on Billiard Tables nearest

Railway Station England & Wales.Send for Gamegee Billiards and Table Tennis lists.

SMALLER SIZES:
Size of cable Length of cues Diam. of  balls

4 ft. 3 ft. 6 in. 1g in. 35 , / -
♦3ft. 6 in. 3ft. 1 | l n .  23 /6
♦3 ft. 3 ft. 1 J in.  19 /6

♦7~Ai last two tables have slightly cheaper quality cloth.

GAMAGES, HOLBORN, LONDON,  E.CI Telephone.- Holbom Ml4. City Branch; 107, Cheapside, E.C.9.
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Scores  o f  sp l end id  t r i cks  —
Baffling! Mystifying! — yet s imple
to perform, arc fully explained in
the marvellous

All WARNEFORD airplanes are
scientifically designed with the
necessary strength-weight ratio to
withstand hard usage and yet give

a maximum performance. MASTER BOOK or MAGIC

Ifs YOU RS in exchange for
the Quaker figures cut from
the front of two packets of
Quaker Oats (or Quick
Quaker)

N IPPER SWIF1

This model weighs less than
1 oz. and has an amazing per-
formance, yet is strong enough
to withstand hard knocks. Fin-
est machine ever produced at
the price: Span 15*. Flying speed
1,098 ft. per min. Distance 550
ft. Ceiling 40 ft, 2/6 complete

For long-distance flying and
ease of control, this machine is
unbeatable: Span 26J*. Flying
speed 1,230 ft. per min. Dis-
tance 1,127 ft. Ceiling 80 ft.

10/6 complete

TERROR”
Now reduced to 3/6 i t  repre-
sents the highest value ever
offered in model aircraft. A
really fine flyer and beautifully
finished: Span 18|* .  Flying
speed 1,320 ft. per min. Distance
700 ft. Ceiling 50 ft.

3/6 complete

This marvellous book is written by J.  C.  Cannell who was
for io  years Vice-President of the Magicians Club. In its
pages are over 35 splendid and famous magic tricks, fully
described and so clearly illustrated you will find it simple to
perform them all yourself, right away, and think of the fun
you’ll get, baffling and mystifying your family and friends.
But that’s not all — here in this very book, and for the first
time, are revealed secrets of many hair-raising feats per-
formed by that wizard Houdini the mystery magician man,
the greatest conjurer who ever lived . . . How he walked
through a brick wall—Was buried alive and lived —Escaped
from a riveted sealed milk can full of milk—these and other
amazing feats are fully explained in the MASTER BOOK
OF MAGIC. And you get your copy Free by return,
in exchange for the
Quaker figures cut
from two packets of
Quaker Oats (or Quick
Quaker). Ask Mother
for the packets today I

A superb new fuselage model
of a fighter aircraft wi th  correct
colours and markings: Span
181". Flying speed 1,230 ft.  per
min. Distance 300 f t .  Ceiling
30 ft. 5/6 complete

IMP" "DEMON' '
For long duration flights. Weight
ratio is reduced to a minimum
in this model to  give the utmost
duration of flight: Span 20*.
Flying speed 1,098 ft. per min.
Distance 800 ft. Ceiling 60 ft.

4/6 complete

The monoplane with an ex-
ceptional performance. The best
model for stunting—loops, rolls,
banked turns, etc.: Span 23*.
Flying speed 1,410 ft. per min.
Distance 900 ft. Ceiling 80 ft.

7/6 complete CUT OUT AMO POSTTHIS COUPON

To  Dept .  M.M.2 ,  Quake r
Oats  Ltd . ,  1 1 <&. 1 2 F insbury

Square,  London,  E.C.2.
I enclose the Quaker figures cut

from the front of two
packets of Quaker Oats
(or Quick Quaker). Please
send me my free copy of
the MASTER BOOK OF
MAGIC.

WRITE  IN  CAPITAL
LETTERS

NAME-

ADDRESS

Pott in i |d .  stamped, le.dcd envelope
Offer applies in Gr- at Britain and

Northern Ireland onlv.

THE WARNEFORD "PARA-SHOOTER”
(Patent No.  371,470)

Designed on new principles i t  is blown from a tube and
makes a most realistic descent. Price I / -

Other  models 1/6 to  5 Gns.
Sold  by  leading Stores, Toy Shops and  Sports Dea lers  throughout

the wor ld

Fully illustrated Price Lisi Post Free on application

WARNEFORD
FLY ING A IRCRAFT

Greenwich - London, S.E.10 2XJA
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What do YOU  want for XMAS?
See these fine ASTRA Electrical Toys
in every good store throughout Britain

TRAFFIC ®
LIGHT

Three-light Traffic
Signal. Height 71* .
Complete w i th  stan-
dard battery housed
in  stem and switch
controlling red. am-
ber and green l ight.
Black finish.

SEARCHLIGHTS
This model is 5 '  high, throws a
powerful beam of l ight adjustable
through any angle. Complete
wi th  switch, bulb and battery
housed i n  case finished battleship
grey.

TRAFFIC
LIGHT

Two-light Railway or
Traffic Signal. Height
6J*. Complete w i th
s tanda rd  ba t t e r y '
housed In stem and
switch controll ing red prl« 3'11

Mounted on circular platform, a
realistic model throwing a very
powerful beam for a considerable
distance.

Black finish. «> / *«<
Price Al l

Price

Price 5 Z6
/ •ABA Miniature MotorwAKAvi t  Cars 12*x10*. Finished
in  attractive colours w i th  oi l  bins and
illuminated petrol  pumps.

Price 5 Z6 ASTRA ELECTRIC
TOYS ARE MANU-
FACTURED IN

GREAT BRITAIN.

PETROL PUMP
Illuminated Pump, 6 '  high. Complete
wi th  bulb and standard battery housed
in  stem. Rubber feed pipe. Red finish.

ASTRA TOYS ARE ON  SHOW
AT:

Harrods, Barkers, Selfridges. Ham-
leys, Army and Navy Stores, Rush-
worths, Brown Muffs, Jenners, Lewis's
Ltd. (Manchester, Liverpool, Birm-
ingham, Leeds and Glasgow), and all
shops where good toys are stocked.

iimiini

ASTRA ELECTRICAL TOYS
PERCY GOODWIN LTD. (Sole Concessionaires), 27, Paper St., London, E.C.1

PRIZES! PRIZES!! PRIZES! ! !
£6 a Week £100 Cheque

AND THE OPPORTUNITY TO WIN

£3,000
FOR Players of "BOURSE" (Regd.) (Prov. Spec. 6500/13)

The most exciting, fascinating and swiftest game of the century

AND "NEMCOL" (Regd.) The Great Name Game
A splendid game for two people—ideal for three or  more players

Mum, Dad and all your Friends wil l  enjoy these Games this Xmas. Arrange “Bourse” and
“Nemco l ”  Parties. Get your Party together and WIN PRIZES WHILE  YOU PLAY

OBTAINABLE AT  ALL STATIONERS. Z JF  PER If your dealer is out of stock send P.O. 2/6
STORES, SPORTS GOODS OUTFITTERS with additional 3d. stamps for postage for

AND TOY DEALERS Ata PACK each se t  to :

BENCO NOVELTIES LIMITED, 53 '56 ,  Great Sutton Street, London, E.C.1

meccanoindex.co.uk
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Magic Sports and Saloon Cars
WITH MOTOR TYPE TRANSMISSION AND STEERING

MAGIC SPORTS MAGIC SALOON

These cars are actually driven w i th
shaft and floating crown-wheel trans-
mission and steered from the driving
seat. The steel bodies are replicas o f
modern automobiles and are fitted w i th
a high speed clockwork motor w i th  stop
and start levers. Length
16J in. Either model price IO  O

Scale Model of
Capf. C. T. EYSTON'S M.C. MAGIC MIDGET

The First Baby Car to do 120  m.p.h.

TIGER TANK
A fine model of  a heavy fighting Tank.
A l l  steel construction w i th  spring-
operated gun. Extra strong / t  / 41
clockwork. Length 9 j in. * *  I I

TRACTOR No.  2
A fine climbing toy wi th  powerful
clockwork motor.  Steel body and
rubber caterpillar bands. /
Length 8g in .  A O

Scale model of  the famous record breaking baby car. Steel body,
finished green. Powerful clockwork motor.  Polished aluminium
disc wheels wi th  thick white rubber tyres. Packed in  a box
wi th  Capt. G.  T.  Eyston’s certificate of authenticity. i / * / £
Length 15 j i n .  IU  O

200/4
TIPPING WAGONSTEAM

Wel l  made Steam Wagon of realistic
appearance. Tipping body and extra
quality clockwork. Solid / 1 / 41
rubber wheels. Length 13g in. I

Fitted w i t h  Electric Lights 5/11

MOTOR
TIPPING
LORRY
100/4

Similar construction to
Steam Tip Lorry but
on  Mo to r  Lo r r y

Length 14 |  in. 4'11
Fitted wi th  Electric

Lights 5/11

STEAM
BOX
VAN
203/4

Similar construction to
Motor Delivery Van, but
on  steam 71 /4  4
chassis. 11

Length 13 |  In.
Fitted wi th  Electric

Lights 5/11

MOTOR DELIVERY VAN 103/4
A smart Motor  Van nicely finished and
fitted w i th  long-running clockwork.
Solid rubber wheels. Length / 1 / 11
13J in. 11

Fitted wi th  Electric Lights 5/11

n O”  CLOCKWORK MARKET
LORRY

Realistic appearance, heavy gauge steel
construction. Strong, long running clockwork
motor. Solid rubber tyres. Bright / 4  4
finish in  colour. Length 12 |  In.  I I

Fitted w i th  Electric Lights 4 / I  I

ASK YOUR DEALER
FOR THE 1935 TRI -
ANG TOY FOLDER

IN  COLOUR

ON SALE AT  ALL
GOOD TOY SHOPS

and STORES
Regd. Trade MarkRegd. Trade Mark

LINES BROS. LTD., Tri-ang Works, London, S.W.19
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FLYING SCALE MODELS for the REAL
Fascination of building—

Fun of flying
You have to try these kits yourself before you can realise the gripping
fascination of building them up. How each part almost goes together
itself on top of the full-sized plan —the joy of using a cement which is firm
in 30 seconds. And when finished you have a model which will really
do things and go places!

PERCIVAL GULL  3/6
Flying scale model. Wingspan 18 in. Length 121 in. This is a model
of the plane which flew to Africa and back in 17 hours. The plan for
building it is clear and straightforward, and being a monoplane
is quite easy to make. If you are under 15, however, we do not
recommend it  as a first model. (Try the Puss Moth.) The kit includes
all printed and strip balsa needed, shaped balsa flying prop, hardwood
wheels, balsa for scale prop, quick drying cement, bottle of blue
dope for touch-up, and all else needed. Extra full instructions.
Complete kit, carriage paid, for 3/6.

These flying models are all made on the same principle. You work right
on top of the full-sized plan. On this you lay out the various strips of balsa
which form the wings, etc. Pins are used to shape the balsa until the
very quick drying cement has set. The balsa skeleton-framework is then
covered with Japanese tissue, which shrinks taut when damped.

WESTLAND WALLACE
Flying scale model. Wingspan 18 in. Length 13 in. The plan is full of real scale details; oil
cooling radiator, wing slots, navigation lights, elevator and rudder control wires, all rigging
shown, auxiliary tail skid, and many more details. In fact the detail you would expect to
find in a really expensive kit. Full instructions and material for movable machine gun on
Scarfe ring for rear cockpit. Cowl is built up from balsa, you do not have to carve it out.
Comet’s famous Auto-line -up method of fuselage construction. A special feature is that the
kit includes SILVER TISSUE. The kit is very complete and includes all printed and strip
balsa needed, shaped balsa flying prop, hardwood scale wheels, quick drying cement, printed
insignia, etc. Boys over 15 should find it fairly easy. Complete kit, carriage paid, for 3/6.HAWKER FURY 6 /6

Wingspan 19J in. Length 17 in. Exact g scale. Just what you want
for Christmas! The Fuselage is built on Comet*s Auto-line-up method.
All control surfaces are movable. I t  is a good strong flier. The kit
contains all balsa needed, double size tube of quick drying cement,
carved balsa flying prop, bottle of aluminium dope for touch-up and
all else needed. Complete kit, carriage paid, for 6/6.

The A.B.C. of Balsa Flying-model building.
Four lessons which explain everything.

Specially drawn up for boys aged 12 and upwards.
With each lesson is a complete kit to build a flying model.

Lesson I .  Builds a Glider sailplane.
Lesson 2. Builds an all-balsa flying plane.
Lesson 3. Builds a flying plane wi th  Jap. tissue

covered surfaces.
Lesson 4. Builds a flying plane, cabin type.
Each lesson explains everything in detail with numerous illustrations;

with it is the complete kit.
Each complete for 1/9. The set of  four, 6/-.

You could build any flying scale model after going through this course.
Ask for special illustrated pamphlet giving full details.

PUSS MOTH Wingspan 16 in. Length 12 in. 2/-
A fine flying-scale model with a great performance. The construction is simple with
the planes mounted direct to the fuselage. Specially recommended for novices in
flying-model building. This kit is wonderful value. Just read the list of contents:
Full-size plan, cram full of details; two pages of instructions; sheets of green and
orange Japanese tissue; waxed paper; tube of balsa cement; tissue cement; envelope
containing all wire fittings ready shaped; rubber; carved balsa flying prop; material
for scale prop; scale hardwood wheels; balsa stringers; balsa spars; balsa struts;
sheet of balsa with all curved parts clearly machine printed; piece of reed for
exhaust pipe; sandpaper. Complete kit, carriage paid, for 2/-,

CHRISTMAS! You will want a model for Christmas so get
your Father to order it NOW. We shall be very very rushed
near Christmas and unable to guarantee dispatch the same
day your order is received.

We offer our apologies to those clients we kept waiting who ordered from
our advertisement in October. The demand for the Puss Moth was tremendous
—far bigger than we could foresee. We hope they will excuse us—it is a t

least a sign of the value and attraction of our models.

Send two Id. stamps for our illustrated catalogue. Twelve
pages showing over 30 models from 2/- to 25/6. It is
the biggest range of flying scale models available in
England. Also Balsa Wood and many spare parts. Please
state your age when writing.

Boys under 14 must remember that we sell the set of
parts which they must build up to make the finished
models. We get no pleasure from selling a kit which will
not be completed—we want you to finish it and come
again!

Send your postal order for these kits NOW.  Get started on the
finest hobby going. Your money back if you are not satisfied. You MUST state
your nearest RAILWAY STATION as the kits are sent by passenger train.

M.  SWEETEN LTD.
Bank Hey St., BLACKPOOL

Interested Trade Enquiries Welcomed

meccanoindex.co.uk
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TRI-ANG

BARREL ORGAN

j

Ifi THE FINEST TOYS FOR 1
GIRLS AND BOYS MW

- fc
i'JL.1 'I.WH '  1HgagMT—1¾

No.  2 THEATRE.  Smartly finished proscenium arch
in  black and silver. Electric footlights and spotlight
w i th  rotating vari-coloured disc. Roll up velvet
curtain. Orchestra p i t ,  velvet curtain. Hinged rear and
front, easily assembled. Complete w i th  two specially
wr i t ten plays, wi th  stage directions. Scenery, charac-
ters i n  full colours. Length 20 ins. Price 21 / -
EXTRA PLAYS complete w i th  scenery, characters,
etc., 2/- each. OTHER MODELS 10/6 and 35/-.

ZJSZ"'  OOU.S H0U5C N°53

“Boy out of Scale’’

BARREL ORGAN "A." Here Is an amusing
and novel toy fitted wi th  musical box and handle
at rear of organ, also locker between the handles.
Beautifully finished in  blue. Height 14 ins.

Price 12 / -
Note .  The monkey is no t  included, but can be
obtained at extra cost. Larger model 2 I / 6 .

TRI -ANG STORES * 'B .”  Open your own
shop. This delightful new toy is fitted w i th  seven
drawers and name tabs, and is complete w i th
scales, dummy boxes and bottles. Height

Price
OTHER MODELS 8/11 and 25/-

24 ins.
15 / -

i i i tH i i

TRI AUG TRICYCLE N*  S

TRI -ANG TRICYCLE (Regd. Trade Mark )
No .  5. F i t t ed  w i th  mudguards.  Cycle chain drive,
free wheel. Frame best quality weldless steel cycle
tubing. 14 in. wheels. 1 & in.  jointless sponge rubber
tyres. Rim brake. Coil spring saddle. CHROMIUM
FITTINGS. Black o r  blue. Price 5 9 /6

Other models 29/6. 32/6. 39/6 .  45/- and 63/-

MtSTER QUACK
ROCKER

MISTER QUACK"  ROCKER.  An entirely new
double-sided rocker, very strongly made and beauci
fully finished i n  colour, and fitted wi th safety strap.
Cannot overturn. Length 29|  ins. Price 29 /6

FA CYCLE
MODERN* 2

1ISi iiiaai 9
DOLL’S  HOUSE No .  72. Fashionable Tudor design.
Half-timbered gables and front. Built-in garage w i th
opening doors. Two bedrooms, dining room, bathroom
and kitchen, w i th  dummy range, dresser and sink. Four
ELECTRIC wall lights w i th  switches. Red tiled roof. Steps
and dummy shrubs. Length 47 f ins. Price 59 /6

Smaller models 29/6 and 39/6.

DOLLS*  HOUSE No .  53. Four large rooms, fitted w i th
electric wall lights. Metal framed windows. Kitchen fitted
wi th  dummy gas stove, sink and dresser. Built-in garage.
Movable suncrap, Finished In cream and green, with
imitation crazy paving. Length 42 ins. Price 49 /6

Smaller models 15/- ,  21 / -  and 35/-.

24/M

24/M DOLL ’S  PRAM.  A handsome boat-shape w i th
streamline effect. Wel l  upholstered wi th  piped arms.
Leather-cloth head and apron. Celluloid-covered
pump joints. Long CHROMIUM PLATED levers.
Tangent spoke wheels. Cushion tyres. CHROMIUM
PLATED hubs and rims. Two pair dressguards.
Body 24 ins. Price 5 5/-

FA IRYCYCLE (Regd.) No .  2.  Tubular frame.
14 In. wheels. 1 j in.  Auto-tread tyres. Ball-bearing
pedals. Rim brake. Two-coil saddle. Chain cover and
stand. Black o r  blue. CHROMIUM PLATED FITTINGS.

Price 3 9 /6
Other models 29/6, 49/6,  55 / -  and 59/6.

STORES.OBTAINABLE FROM ALL  GOOD TOY SHOPS AND

ASK YOUR DEALER TO GIVE YOU THE BEAUTIFUL 1935 TRI-ANG TOY COLOURED LEAFLET.

LINES BROS. LTD., Tri-ang Works, London, S.W.19

meccanoindex.co.uk
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Here you are, Boys —
FOUR SUPER GIFT BOOKS

Every Boy’s
HOBBY ANNUAL

r -
How it  works, what i t
does, how to make it—
simply explained in
lavi sh  ly-i Uus t r a t ed
articles on model- mak-
ing, aeroplanes, ships,
railways, and many
other fascinating hob-
bies. Contains two fine
colour-plates.

The Boy’s BOOK
of WONDER and

INVENTION 6 ' -
A splendid gift book for
boys who find a thrill
in science. Profusely
illustrated . Scores of
simple experiments. Also
stirring stories of great
inventions, adventures,
etc.

CHUMS
ANNUAL - 8'6

An inexpensive issue of
a famous bock, 416
pages of reading. Book-
long th stories of ad ven-
turet mystery and
school; many articles.
4 magnificent three-
colour plates. Splendid
photographic pages .
Bound in full cloth, with
2-colour picture on
front.

The Modern Boy’s
Book of

ADVENTURE
STORIES 5 ' -

A handsome volume of the
finest fiction by the pick of
present-day boys’ authors.
Flying, motor-racing, and
thrilling ad venture on
land and sea are skilfully
combined in an unbeatable
programme.

HOBBIES - MYSTERY - SCHOOL LIFE

Nowon  Sa fe
at  al l  News-
agents  and
Booksel lers

. . . A Manual
for the keen
model-builder

The Meccano “Standard
Mechanisms'* Manual has been
specially writ ten to show how
almost every machine and
movement used in  actual en-
gineering can be reproduced
with Meccano parts. Nearly 200
mechanisms are illustrated and
described in a simple manner, so
that you can include them in your
own models, making them real
engineering structures in min-
iature.

The Manual can be obtained from any
Meccano dealer,  p r ice  1 / -  (New Zealand
and South Afr ica.  1 /6.  Canada 30 cents).
YOU MUST HAVE THIS MANUAL .

f STANDARD 1
[MECHANISMS

ARE
STANDARD MECHANICAL MOVEMENTS

CONSTRUCTED AND  DEMONSTRATED

k WITH MECCANO A

PRICES
UnitedKingdomK
New Zealand I t
SouthAfrica I t  ,
Canada 30c I

BOYS ARE YOU LISTENING?

-------------- YES!
WELL  HERE’S A WONDERFUL OPPORTUNITY
FOR YOU TO OBTAIN  A REALLY USEFUL

WATCH BARGAIN

POCKET WATCHES
Nickelled case, imitation
engine turned, first-
class lever movement,
special solid pinions for
hard wear, crystal glass,
dear dial marked 12 and
24 hours. Very neat ap-
pearance and an excel-

lent timekeeper.

WRIST  WATCHES
Chrome ntckelled case,
first-class Swiss lever
movement, extra strong
pinions to stand hard
wear, patent U.B. glass,
clear dial, smart appear-
ance, good timekeeper.

ALL ONE
PRICE

‘ iAOn ly  V U each

OR

2 for 10 '3

OUR CHRISTMAS PRESENT FOR THIS  MONTH
is a Silverwhite Double Albert given with every pocket watch, and
superior Leather Straps fitted free of charge to every wrist watch,

FREE AND POST FREE
senton 3 days’ approval.

MONEY RETURNED
i f  not entirely satisfactory.

Every watch is thorough ly  examined, tested and passed by  practical watch makers
before leaving the  factory, and a 2 years’ wr i t ten  guarantee given w i th  each. You

cannot get bet ter  value for money anywhere.
A l l  cheques, P.O.’s, etc. ,  should be crossed and made payable t o  Stiles Morr ison.

Obtainable on ly  f rom:

STILES MORRISON, Buckhurst Hill, Essex, Eng.

meccanoindex.co.uk
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“FROG” INTERCEPTOR FIGHTER
Correctly coloured with British Service markings and aluminium finish to Air  Ministry
specification. Also obtainable with the correct national markings of six other countries.

Each model is flight tested before leaving the factory.

NOW ONLY
British made by INTERNATIONAL MODEL AIRCRAFT LTD.

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

FREE COUPON
Please send me your "Frog"
coloured leaflet with particulars
of the "Frog”  Flying Club and of
howtoobtain  handsomeenamelled

Air Force pilot badges.

NAME

ADDRESS

meccanoindex.co.uk
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A NEW GAME OF SKILL FOR YOUNG OR OLD

SANCTIONS!
PATENT No .  432197

BASED ON THE

TOPIC OF THE HOUR
THE LEAGUE OF  NATIONS COVENANT BROKEN!

COUNTRY RESORTS TO WAR!
SANCTIONS APPLIED

The Covenant of the League of Nations has been broken by a nation
resorting to war. The other members of the League are attempting

to apply an economic blockade against the aggressor.

One player represents the League of Nations and the other player
represents the aggressor. Whether the sanctions succeed or  fail

depends on the relative skill of the players.

A KEEN BATTLE OF  WITS ,  THRILL ING TO PLAYERS AND ONLOOKERS ALIKE

IT'S A B.G.L. PRODUCT!
BRITISH GAMES LTD., 20, St. CLARE ST.. MINORIES, LONDON,  E.1.

Royal 7127 (Private Branch Exchange).

OBTAINABLE FROM ALL STORES,
SPORTS DEALERS AND HIGH-

CLASS TOY SHOPS

AEROMODELS
SCALE MODEL CONSTRUCTION SETS

De Havilland “Puss Moth.” Sopanth “Camel."

The above are actual photographs of models built from
Aeromodel Construction Sets.

Perfect scale models can be built up from these Kits without special
tools or  skill. Exhibition standard can easily be attained. In addition
to the above, our range includes the following types: De Havilland
“Gipsy Moth , ”  “Puss Mo th / ’  ‘ 'Dragon" and “Fox Moth , ”  also

Comper “Swift” and Supermarine Schneider Seaplane.
PRICES RANGE FROM 3/- to 7/6
Obtainable f rom leading dealers.

Fill in  the coupon and post itto-dav. A Id .  stamp is sufpcient if  ike envelope is unsealed.
| "  --------------------------------------------------------------------------------------------------------------------|
I Please send me free illustrated literature containing full details of all Aeromodel Sets. I

I Name ................................................................. ]

| Address ......................................................................................................................................... I

i AE ROMO D ELS •
I '  — — ————————— — — — — — - - . -  - - -  - —————— — — — — — — _l

Trade enquiries are invited.

In  a jacket with a plate of "Cock o’ the North"
in  four-colour printing

The Modern Book
of Railways

W. J .  BELL
A broad outline of the development of railway
operation, locomotives and rolling stock, by
an expert. Modern design is seen against an
historical background, and the railway systems
of other countries and continents are described.

With 46 illustrations in photogravure.
5s. net (by post 5s. 6d.)

Published by A.  & C. BLACK LTD., 4, Soho Sq., London, W. l

meccanoindex.co.uk
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a real movie show/
WOULD you like to give your pals all-star movie shows in your own home? Would you

like to run marvellous programmes featuring complete episodes of Mickey Mouse,
Stan Laurel, Charlie Chaplin and all your favourites ? You would ? Then ask Dad to get you
a new BINGOSCOPE Ideal Home Cinema! Just tell him that it’s ever so easy to  work, that
the films are non-inflammable and that i t  gives clear no-flicker pictures exactly like you see
at the big movies. Then tell him that a Bingoscope Mains Model only costs 27/6 and see if
you won’t soon be having the greatest fun In the world running your own cinema!

MKKWMOltt
STAN LMUfl

CHARUT (MPUNe*.
.Mickey Mouse Films: 15 It.
‘ 1 /6 ;  30 I t .  3/9: 60 f t .  6/6.
Pachi Juvenile Films: 15 It.
1/6;  30 't. 3/6:  60 ft 6/-.

BIIKOKOPt
AU MMm MODEL
Works on A/C and
D/C 100 to 250 volts.

276
Battery Model 17/6
They're All-British,

too!

BINGOSCOPE
Ideal Home (Sinemii

Wrice now for your free cut-out model glider and for the new Bingoscope illustrated leaflet to
L. Rees & Co. Ltd. (Dept. P.), 12, New Union Street, London. E.C.2. J

Name

Address

SEND THIS COUPON FOR FREE CONSTRUCTIONAL GLIDER

meccanoindex.co.uk
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PERIOD DOLLS' FURNITURE
TRADE MARK

ACTUAL SCALE MODEL REPRODUCTIONS
QUEEN ANNE AND JACOBEAN STYLES

SUPERB CRAFTSMANSHIP—ARTISTICALLY FINISHED
AND STRONGLY MADE FROM GENUINE HARDWOOD

Queen Anne Period Scale Model
CHINA CABINET

Interior shelves and transparent
opening doors. Cabriole legs. Walnut
finish wi th whor l  grain markings. 5/-

QA  9
Queen Anne Period Scale Model

SETTEE
Shaped sides and back. Upholstered
to match Easy Chair. Short Cabriole
legs. 2/6

J 53 _
Jacobean Per iod Scale Model

FOUR-POSTER BED
Complete wi th  down-proof sateen
curtains, canopy, coverlet and bolster.
Four turned posts and solid base. 7/6

A l l  Jacobean
models finished

dark oak

QA2
Queen Anne Period Scale Model

WRIT ING BUREAU
Two drawers, fall flap. Inside fitted
wi th  pigeon holes. Short Cabriole
legs. 6 /6

Al l  Queen Anne
models have beau-
tiful walnut finish

J 57
Jacobean Period Scale Model

DRESSING MIRROR
No.  2

Adjustable position, turned
arms, shaped base. 1/9

QA  13
Queen Anne Period

Scale Model
HANGING MIRROR

For hanging over console
table. 1 / -

QA11
Queen Anne Per iod

Scale Model
CONSOLE TABLE

Wel l  polished top and
beautifully turned Cabriole
legs. 1/ -

J 58
Jacobean Period Scale Model

SIDE TABLE
Half hexagon top, four
turned legs wi th  square
feet. 1/9

Queen Anne Period Scale Model BEDROOM SET 22/6
Containing Bedstead, QA  17, 3 /6 :  Wardrobe, QA  16, 4/- ;  Chest of Drawers, QA  19, 6 / 6 ;  Dressing Mirror  No .  1 ,
QA  18, 1 /9:  two Chairs No.  2, QA  4, I / - ;  Easy Chair, QA  8. 1 /9 ;  Footstool, QA  15, I / - ;  Occasional Table,
QA  12, 9d.  The complete set is packed in a handsome box. Or  each piece can be obtained separately. Dining

Room Sets, I 9 /6 :  Drawing Room Sets, 25/-.

QA3
Queen Anne Period

Scale Model
WRIT ING

ARMCHAIR
Gracefully shaped
solid slat. Seat cover-
ed in  floral material.
Turned Cabriole
legs. 1/3

J 54
Jacobean Period Scale Model

OAK CHEST
Hinged l id,  plain panels divided by
stiles. 1/9

QA  10
Queen Anne Period Scale Model

SIDE TABLE
Imitation marble top. Cabriole
legs. 1/9

J 55
Jacobean Period

Scale Model
ARMCHAIR

Velvet seat and back.
Bobbin turned legs.

1/3

Jacobean Period Scale Model
REFECTORY TABLE

Carved top, solid turned legs. A
particularly well made piece. 1/9

QA 14
Queen Anne Period Scale

DIN ING ROOM TABLE
Highly polished oval top. Cabriole
legs. 1/9

Model
Queen Anne Period Scale Model
CONSTRUCTIONALSET  No .  I

Each piece is delicately cut ou t  and shaped.
The set is complete wi th  stain, lacquer, up-
holstery and full  equipment, also step by step
instruction leaflet for making this wonderful
scale model Period Furniture, 12/6

You can also obtain JACOBEAN BEDROOM SETS for 16/6 and D IN ING ROOM SETS 12/6
A l l  seta are packed in  a handsome box.

Regd. Trade Mark Ask your dealer to show you the complete range of QUEEN ANNE  and JACOBEAN Scale Model Furniture. Regd. Trade Mark

MADE BY LINES BROS. LTD., Tri-ang Works, Morden Road, London, S.W.19

meccanoindex.co.uk
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MINIC
Regd. Trade Mark

ALL TO  SCALE CLOCKWORK TOYS
STRONG CONSTRUCTION

POWERFUL LONG RUNNING MECHANISM
FRONT WHEEL DRIVE

Actual photograph of M l  N IC  all to scale Clockwork Toys on model roadway

MIMIC  STREAMLINE SALOON

Length 5 Ins- ! / -

MIMIC  TRACTOR
Length 3 Ins. 1 / -

Length 5 ins. 1/-

Length 5 |  Ins. 1/6

MINIC  scale model dockwork toys are replicas in miniature of almost every type of vehicle on  the road. Strongly constructed and
fitted with powerful long running front wheel drive mechanism, they will run anywhere EVEN ON THE CARPET. The motor type
are fitted with plated radiators, dummy lamps and bumpers, also plated disc wheels with rubber tyres. Each model is finished In a

variety of colours and packed In an attractive box.

Lines Bros. Ltd., Tri-anq Works, London, S.W.19 Regd. Trade MarkRegd. Trade Mark

meccanoindex.co.uk
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MECCANO
MOTORS FOR DRIVING MODELS

If you want to obtain the fullest enjoyment from the Meccano hobby you must operate your
models by means of one of  the Meccano Clockwork or  Electric Motors listed below.

ELECTRIC MOTORS
No.  E l  Electr ic  Motor  (6-volt) .  Non-reversing Price 9/-
No.  E6  Electr ic  Motor  (6-volt) .  Reversing 15 /6
No.  E I20  Electr ic  Motor  (20-volt) .  Non-reversing „ 10 / -
No .  E20B Electric Motor  (20-volt).  Reversing „ 18/6

CLOCKWORK MOTORS
The  Afagfc Mo to r  (non-reversing)
X Series Motor  (non-reversing)
No.  I C lockwork  Motor  (non-reversing)
No. l a  C lockwork  Motor  (reversing) . . .
No.  2 Clockwork  Motor  (reversing) . . .

The  Magic
Motor Price 2/-

2/-
5/-
7/6
9 / - -

This splendid new Motor  is
capable o f  driving models made

with  Meccano Outfits A .  8 and C
I t  costs only 2/-.

TRANSFORMERS
The Transformers made by Meccano Limited provide a convenient and safe means of driving 6-volc o r  20-vole Electric Motors

and Train Sets from the mains supply where this is alternating current.
When order ing  a Transformer  o r  a Transformer-Rect i f ier  the  voltage and frequency o f  the  supply mus l  be

stated.  These particulars are given on the supply meter.
No.  T6A Transformer  (Outpu t  40  VA  at  9/3 J volt*)  for

6-volt  E lect r ic  Motors o r  6-vol t  T ra ins .  Fitted wi th  speed
regulator and separate circuit for supplying current for eighteen
3J-volt lamps Price 22/6

No.  TR6  Tranaformer-Rect i f ier  (Outpu t  6 volts a t  H
Amps. )  (or use wi th  Hornby No.  EPM16 Special Tank Loco-
motive (6-volt, Permanent Magnet) Price 29/6

No-  T20A Trans former  (Outpu t  25 VA  a t  20/3 volts)
for 20-volt  E lec t r ic  Motors  o r  20-volt  T ra ins .  Fitted wi th
speed regulator and output  sockets for lighting lamps. Price 22/6

No.  T20  Transformer  (Ou tpu t  20 VA  a t  20 volts)  for
20-vol t  E lec t r ic  Motors  o r  20-vol t  T ra in * .  Fitted wi th
speed regulator , ,. . . .  . . .  . . .  . . .  Price 17/6

No.  T20M Trans former  (Outpu t  20 VA  a t  20 volts)  for
20-vol t  E lec t r ic  Motors  o r  20-vol t  T ra ins .  This is similar to
No.  T20 bu t  is not fitted wi th  speed regulator... Price 12/6

No,  T6  Transformer (Outpu t  25 VA  a t  9 volts) for
6-volt E lect r ic  Motors or  6-volt T ra ins .  Fitted wi th  speed
regulator . . .  . . .  . . .  . . .  . . .  . . .  Price 17 /6

No.  1
Clockwork
Motor

No.  T6M Transformer (Outpu t  25 VA  at  9 volts) for
6 -vo l t  E lectr ic  Motors  o r  6-vol t  T ra ins .  This is similar to
No,  T6, but  is not f i t ted  wi th  a speed regulator . . .  Price 12/6

No.  2
Clockwork
Motor

No.  E6
Electric Motor
(6-volt)

No.  E2OB
Electric Motor
(20-volt)

No. E1
Electric Motor (6-volt) No. T20 Transformer

A NEW
ELECTRIC LIGHTING SYSTEM

FOR HORNBY ACCESSORIES

ACCESSORIES FOR L IGHTING WITH D ISTRIBUTION BOX AND
FLEXIBLE LEADS

The old type Accessories fitted for l ighting by means of  a Distribution Box and Flexible Leads with
and sockets arc sti l l  available at the following prices:

Price
" ------- " 18 /6

26/-
11/6
9/-

15 / -
5/6
4/3

Price
6/6
9/-

18 / -
7/-

11 / -
2/-

Price
10/-
3/6
4/3

No.  E1E Engine Shed
No.  E2E Engine Shed
No.  2E Station
Island Platform E .. .
No.  2E Goods Platform
No .  2E Signal Cabin
No.  2E Signal

No,  2E Double Arm Signal
No.  2E Junction Signal . . .
No,  2E Signal Gantry-
No.  E1E Level Crossing . . .
No .  E2E Level Crossing . . .
No .  1E Buffer Stops
No.  2E Buffer Stops

No.  2E Water Tank
No.  1E Lamp Standard
No. 2E Lamp Standard ...
Flexible Leads, 9 ' ,  18*. and 36".
Prices 1 /4 .  1 /5  and 1 /6  respec-

tively.
Distribution Box , . .  Price 2/6

BRILLIANT, SAFE AND INEXPENSIVE
The fol lowing is a complete l ist of  t he  Hornby Accessories available f i tted

for electric l ighting on the new and simplified system adopted this season.
These accessories are specially designed for l ighting f rom the  3£-volt c i rcui t
of  a Meccano T20A o r  T6A Transformer, and w i t h  each of these Transformers
are packed for the purpose a pair of  Plugs, an Earthing Cl ip  and a coil  of  Wi re ,
together w i th  ful l  instructions. The Accessories can also be l ighted from an
accumulator. Each Accessory is accompanied by an Earthing Cl ip  and a Leaflet giv-
ing ful l  instructions for use. Lamp bulbs are not provided w i t h  the Accessories.
No.  E1E Engine Shed . . .
No .  E2E Engine Shed . . .
No .  2E Station
Island Platform E
No.  2E Goods Platform.,.
No.  2E Signal Cabin . . .
No.  2E Signal
No .  2E Double A rm  Signal
No.  2E Junction Signal . . .

The following items used (n connection with the new system of Accessories lighting are
available:
Plugs for sockets of Transformers T20A and T6A Price per pair, 6d.
Earthing Clips each 3d. Connecting Wi re  . . .  Price per coil 4d,

Price 15 /6 No.  2E Signal Gantry ............... Price 12/9
„ 23/- No.  E1E Level Crossing „ 5/3

°/3 No.  E2E Level Crossing ., 9/-
„ 6/3 No.  1E Buffer Stops ............... , .  V6
r. 11/6 No.  2E Buffer Stops . .  6/-
„ 4/3 No.  2E Water Tank ............... . ,  6/6
. .  2/9 No.  1E Lamp Standard . . . , ,  2/11
. .  3/11 No.  2E Lamp Standard . . . „ 3/3
. .  ¢/-

MECCANO LTD.
BINNS ROAD, LIVERPOOL 13

meccanoindex.co.uk
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LIGHTWEIGHT DYNAMO

Price
5'- Net

Price
5Z- Net

A head light like a motor car! This is what the new Blue-
mel “Lightweight”  Dynamo set gives you. You generate
your own electric power as you ride.
• Dynamo over 20% lighter than average.
• Made of shock-proof material.
• Well-designed dynamo ensures smooth running.
• Modern black and chromium twin-bulb headlamp wi th

two-way switch.
• Combined rear lamp and officially approved

reflector—can be used as either.

THE BOOK
ABOUT SHIPS

12 colour plates and 105 illustrations
from photographs.

Every kind of craft from a Roman galley to the
“Queen Mary” clearly described, also colour plate
of distinctive Funnels and House flags of shipping

companies.

PRICE

COMPLETE
Less Bat tery

Snutf postcard
for complete
new list of
“Featherweight"
and "Noweighl"
J ccessories —
mudguards, re-
flectors, lamps,
horns, etc.

FREDERICK WARNE & CO. LTD.
Chandos House,  Bedford Cour t ,  London,  W.C.2

BLUEMEL BROS. LTD.,
Dept. 27, WOLSTON, near COVENTRY.

CONSTRUCTIONAL
OPTICAL OUTFITS

PRICES 10/-  to 39 /6
Countless Models of
interest to everyone.
BUILD YOUR OWN:
MICROSCOPES,
CAMERAS, KALEIDOSCOPES,

CINEMA
PROJECTORS,
MAGIC LANTERNS,
etc., etc.

CONSTRUMENTSc

4 RAY C INEMAS
ASK YOUR PALS TO

THE PICTURES AT  YOUR
HOME

PRICES:

6 /9  to 27 /6
Film Prices from

1 / - f o  6/-
HUNDREDS OF

DIFFERENT SUBJECTS

NAMEE OF FNEEAREsV  A DEALER To 0 CONSTRUMENTS LTD. (Dept. M) ,  18 ,  Cray's Inn  Road, London, W.C.1
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= HORNBY  ROLLING STOCK
Now is the t ime to  add to  your Hornby Railway.

Every boy knows that a real railway system is
constantly expanding and developing. New roll ing
stock and new equipment are added; new tracks =
are laid; new stations, signal cabins and goods |
sheds are bui l t ;  new tunnels and viaducts are con-

= strutted —every effort is made to cater for modern E
= requirements. Your Hornby railway, too, can be =
| run  In the same progressive manner. One by one |
E you can add Coaches. Trucks, Wagons and Vans |
| of the latest types; and Stations, Signals, Bridges, =
| Turntables and Engine Sheds that wi l l  gradually a
f convert your present Hornby railway into a really |
| fine model railway system.
| Ask your dealer co show you the full range of |
| Hornby Rolling Stock and Accessories.

MEAT VAN
This is a very realistic
model. Available lettered
L.M.S. only. Price 1 /9

*No .  2 PASSENGER COACH
Suitable for 2 ft. radius rails only. First-third.
o r  Brake-third. Price 7 /6

OIL  TANK WAGON
"MOBILOIL"

Finished in  battleship
grey. Price 2/-

PETROL TANK
WAGON "B.P."
Finished in  yellow.

Price 2/-

O IL  TANK WAGON
"CASTROL"

An  a t t r ac t i ve  mode l .
Enamelled green w i th  let-
tering In red. Price 2/-

PETROL TANK
WAGON "SHELL

Finished in  red.
Price 2/-

BRAKE VAN (French
Type)

Lettered "No rd . ”  Beauti-
fully finished in  colours.
Opening doors. Price 4/-

No .  1 M ILK  TRAFFIC
VAN

Fitted wi th  sliding doors.
Complete w i th  milk cans.

Price 2 /1  1

♦OPEN WAGON “B”
Similar to  Hornby Wagon
No.  1 but  fitted w i th  centre
tarpaulin supporting rail.

Price 2/-

No .  2 SALOON COACH
Realistic in  design and beautifully finished.
Two types are available: L.N.E.R. (as illustrated)
enamelled brown, and L.M.S. enamelled
maroon. Suitable for 2-ft. radius rails only.

Price 9 /6

FIBRE WAGON
This is an interesting
model of a type of wagon
used in  France and other

European countries,
Price 1 /3

No .  I BANANA VAN
An attractive model, finished
in  yellow and red. Price 2 /9

BARREL WAGON
This is another interesting
model of a type of wagon
used in France and other

European countries.
Price 2 /6

WINE WAGON
DOUBLE BARREL

An  attractive model artis-
tically enamelled i n  red
and green. Price 4 /6

COVERED WAGON
(French Type)

This wagon is fitted
wi th  frame and sheet.

Lettered **Nord."
Price 2 /6

SNOW PLOUGH
Wi th  revolving plough.

Price 3 /9
No.  2 SPECIAL PULLMAN

COACH
As supplied w i th  No.  2 Special and No.  3 Pullman
Train Sets. This splendid coach is perfect i n
detail and finish. Suitable for 2-ft. radius rails
only. Price 1 3/-

No .  I LUMBER  WAGON
Fitted w i th  bolsters and
stanchions for log trans-
port.  Price 1 /6

GAS CYL INDER
WAGON

Finished in  red, lettered
gold. Price 1 /11

SIDE T IPP ING WAGON
Excellent design and finish.
Lettered "Rober t  Hudson
Ltd.** Price 2/-

No .  I ROTARY
TIPP ING WAGON

Finished In  orange.
Price 2 /6

No . l  T IMBER  WAGON
Beautifully enamelled i n
yellow and red. Price 1 /6 CHOCOLATE VAN

‘ •CADBURY’S"
This van is beautifully
enamelled in  blue w i th
white roof. Price 2 /9

♦REFRIGERATOR VAN
Beau t i f u l l y  enamel led .
Fitted wi th  opening doors.

Price 2 /9

’GUNPOWDER VAN
Finished i n  red. Wi th
opening doors. Price 2 /9 CRANE TRUCK

Finished in brown and
blue. Price 2 /11

♦HOPPER WAGON
Mechanically unloaded.

Finished in green. Price 3 /6TROLLEY WAGON
Finished i n  brown and blue. Suitable for 2-ft.
radius rails only. Price 3 /11

No .  O MITROPA  COACH
Finished In red wi th  white
roof. Lettered "Micropa,"
wi th  either "Speisewagen"
o r  "Schlafwagen" i n  gold.

Price 1 /6

B ITUMEN TANK
WAGON "COLAS”

Finished In  blue.
Price 3 /6

♦No.1 CATTLE  TRUCK
Fitted wi th  sliding doors.

Very realistic design.
Price 2 /9

MILK TANK WAGON
"UNITED DAIR IES"

A very realistic model,
finished In blue and white.

Price 4 /6

No.  O MILKTRAFFIC
VAN

An attractive model.
Available lettered G.W.
only. Price 1 / 9

No .  2 LUMBER WAGON
Fitted w i th  bolsters and stanchions for log
transport. Suitable for 2-ft. radius rails only.

Price 2 /11
* In L.M.S. ,  L.N.E.R.,  G.W.  or S.R. lettering

F ISH VAN
This is a distinctive
model. Available let-

tered N.E. only.
Price 1 /9

COAL WAGON
This is similar to Hornby
Wagon No.  1 .  I t  is fitted
wi th  embossed representa-
t ion  of coal. Price 2 /3

CEMENT WAGON
The door at the cop opens.
Finished in  bright red.

Price 2 /6

Manufactured by  MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13
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HORN BY SERES HORNBY ACCESSORIES GAuGE°
There is a splendid range of Railway Accessories in  the Hornby Series, built i n  perfect proportion and beautifully finished. Wi th

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 and also on page xl.  Ask your dealer to show you the full range.

No. 1E
LAMP

STANDARD
ELECTRICAL

(Single, as
Illustrated.)

Price 2 /1  1

M STATION SET (7 pieces). Price 3/- complete
The components of the M Station Set may be purchased separately.

M Signal Box. Price 4d .  M Signal. Price 4d .  M Station, " ’
No .1 .  Price 3d .  M Wayside Station.

No, 1
LAMP

STANDARD
(Single.)

Price 3 /3

PLATFORM CRANE
Fitted wi th  a crank handle

and ratchet mechanism.
Price 3 /11

Price 1 /-. M Telegraph Pole
Price 9d.

No. 2
LAMP

STANDARD
(Double, as
illustrated.)
Price 3 /9

No. 2E
LAMP

STANDARD
ELECTRICAL

(Double.)
Price 3 /3

No. 2 BUFFER STOPS
(Hydraulic type.) Price S/6 POSTERS IN

These Posters are beautifully printed
In fu l l  colours.

No.  1 Series. Packet of 51 Price 6d .
No .  2 Series. Packet of 51 „ 6d .

MINIATURE

STATION
HOARDING

This is a realistic accessory,
suitable for the station plat-
form. Brightly coloured.

Price 6d .

TUNNEL fMetal)
Price 3 /11

LOADING GAUGE
(Illustrated.)
Price 2 /3

M LOADING GAUGE
Price 1 / -

PLATELAYER'S HUT
Price 1 / -

ISLAND PLATFORM
Length 32 f  In., height in., width 3 in. Price 5 /6

The ramps may be purchased separately. Price, per pair, 1 /9

RAILWAY
ACCESSORIES

Watchman’s Hut .
Brazier. Shovel and
Poker. Price 1 Od.

LUBRICATING OIL
Specially prepared
for Hornby Trains,
Rolling Stock and

Accessories.
Price, per bott le.

6d.
GRAPHITE GREASE
An Ideal lubricant
for the springs o f
Hornby Locomotives
and Hornby Speed
Boats, Meccano and
Aero Clockwork
Motors,  and Meccano

Motor Cars.
Price, per tube, 6d .

PASSENGER PLATFORM
Length 16? In., width 3 In. This Platform may be connected to the
main Station o r  used separately . . .  ......................... Price 2/-
The white Paled Fencing may be purchased separately. Price per

length 6d .

No. 2 TURNTABLE
Price 3 /9

NO. 2 GOODS PLATFORM
Length 16? in., height 6J In., width  6 In.

The crane at  the end of the platform revolves on Its base. Price 10 /6
M SERIES FOOTBRIDGE

This strongly-built Footbridge is made
to span a single crack. Price 1 /3

No. 2 STATION
Excellent model, beautifully designed. Built up In three detachable sections.

Length 2 ft. 9 in., breadth 6 in., height 7 in. Price 8/ -

FENCING WITH FOUR TREE8
Length 161 in.  The miniature trees
are detachable. Price, per pair, 2 /6

TREES
Trees w i th  Stands, assorted

per doz, 3/-
Trees.Oak . . .  ,, 2 /6
Trees, Poplar . . .  „ 2/-
Stands for Trees „ 1 / -
Hedging on Base

(10J in. lengths) 3/-

No. I GOODS PLATFORM
Length 13 In., height 6$ In., width  6 in.  Price 7 /6

MECCANO L IM ITED - B INNS ROAD - L IVERPOOL 13
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TOYS OF QUALITY MADE BY SMECCANO  17."? ft
D lNKY TOYS

TRAM CAR
Dinky Toys No .  27

Assorted colours. Price 3d. each

MOTOR BUS
Dinky Toys No.  29

Assorted colours. Price 4d. each

24E

25F 25 B

24C24F

25D 25C

24A24D

47k 47p 25E 25A
COMMERCIAL  MOTOR VEHICLES

Dinky  Toys No.  25
Fitted wi th detachable rubber tyres and silver-

plated radiators
Wagon
Covered Van
Flat Truck
Petrol Tank Wagon . . .
Tipping Wagon
Market Gardener’s Van

Price o( complete set 4/6

ROAD S IGNS
Dinky Toys No .  47 -

"30 Mile L im i t ”  Sign
"De-restriccion" Sign

24H 24B
MOTOR CARS

Dinky Toys No.  24
Fitted wi th  detachable rubber tyres and silver-

plated radiators
Ambulance
Limousine
Town Sedan . . .
Vogue Saloon
Super Streamline Saloon
Sportsman's Coupe . . .
Sports Tourer (4 seater)
Sports Tourer (2 seater) ..

Price of complete set 6/-

No.  47e
No.  47(
No.  47g "School"  Sign
No.  47h "Steep H i l l "  Sign . . .
No .  47k "Bend "  Sign
No .  47m Left-hand "Co rne r "  Sign
No .  47n Right-hand "Corner "  Sign
No .  47p "Road Junction" Sign
No.  47q ”
No.  47r
No.  47s w .
No .  47t “Round-About"  Sign

Price of complete set of twelve 1 /6

2 for 3d.
„ 3d.
. .  3d.
., 3d.
. ,  3d.

3d.
3d.
3d.
3d.
3d.
3d.
3d.

No .  25a
No .  25b
No .  25c
No .  25d
No .  25e
No .  25(

each 9d.
. .  9d.
. ,  9d.
. .  9d.
„ 9d.
„ 9d.

No .  24a
No.  24b
No.  24c
No.  24d
No.  24e
No.  24(
No.  24g
No. 24h

each 9d.
9d.
9d.
9d.
9d.
9d.
9d.
9d.

‘No  En t ry "  Sign
'Major Road Ahead" Sign .
'Crossing, No  Gates" Sign

FILLING AND
SERVICE STATION

60A60 E
60C PETROL STATION

Dinky Toys No .  46
Accurate reproduction of a filling station.

Taste(ully printed i n  appropriate colours.
Price 1/6 each

GARAGE
Dinky  Toys No.  45

Fitted wi th  opening double doors. W i l l  accommo-
date any two Dinky Toy Motor Cars,

Price 1/6  each
60D 60F 60B

A FASCINATING COLLECTING HOBBY

AEROPLANES
Dinky Toys No .  60

No .  60a Imperial Airways Liner each 9d.
No,  60b D.H. "Leopard Mo th "  ,, 6d.
No .  60c Percival “Gu l l " 6d.
No.  60d Low Wing  Monoplane l t 6d.
No.  60e General "Monospar" ,, 6d.
No.  60f Cierva "Autog i ro"  „ 6d.

Price o f  complete set 3/-

MIXED GOODS TRAIN  SET
Dinky Toys No .  19

No.  21a Tank Locomotive each 9d.
No.  21b Wagon 4d.
No.  21d Petrol Tank Wagon , ,  6d.
No.  21e Lumber Wagon 5d.

Price of complete set 1 /11

PASSENGER TRAIN  SET
Dinky Toys No.  17

No .  17a Locomotive each 9d.
No.  17b Tender . . .  . . .  . . .  . . .  . . .  t, 5d.
No. 20a Coach 7d.
No.  20b Guard’s Van „ 7d.

Price of complete set 2/3

GOODS TRAIN  SET
Dinky Toys No.  18

No.  21a Tank Locomotive each 9d.
No .  21b Wagons (3) 4d.

Price of complete set 1/9

G.W.R.  RAIL  CAR
Dinky Toys No .  26

Assorted colours. Price 4d. each

Dinky Toys No.  20
No.  21a Tank Locomotive . . .  . . .  . . .  each 9d.
No.  20a Coaches (2) „ 7d.
No.  20b Guard's Van . . .  . . .  . . .  . . .  „ 7d.

Price of complete set 2/6

Ask your dealer for a complete illustrated list of Dinky Toys

MECCANO LIMITED - BINNS ROAD - LIVERPOOL 13
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TOYS OF QUALITY MADE BY

AVECCAXO  17? R
DINKY -TOYS

A FASCINATING COLLECTING HOBBY
ROYAL AIR  MAIL

SERVICE CAR
Dinky Toys No.  34

In correct colours. Fitted
with rubber tyres.

Price 6d. each

STREAMLINE
SALOON

Dinky Toys No .  22h
Assorted colours. Fitted

wi th  rubber tyres.
Price 6d. each

Dinky Toys are the most realistic and the most attractive models in miniature
ever produced. They are unique in  their perfection of finish, and their range is so
wide as to appeal to all tastes. Start now to collect these delightful l i t t le models.

*30C

35F

SOA SOB

1»
49A 49E  49B

PETROL PUMPS
Dinky Toys No.  49

Scale models f i tted w i th  rubber hose pipes. Finished
in  correct colours.

Bowser Pump
Wayne Pump
Theo Pump
Shell Pump
Oi l  Bin (Pratts) . . .

Price o f  complete set 1 /6

49C490

No.  49a
No.  49b
No.  49c
No.  49d
No.  49e

4d.. .  each

33A 33C
' 30D 30  E

MOTOR VEHICLES
Dinky Toys No.  30

Fitted wi th  rubber tyres and silver-plated
radiators.

Chrysler Airflow Saloon' .
Rolls-Royce Car
Daimler Car
Vauxhall Car
Breakdown Car
Ambulance

Price of complete set 4/6

30F

No.  30a
No.  30b
No.  30c
No.  30d
No.  30e
No. 30f

each 9d.
. ,  9d.
„ 9d.
. ,  9d.
., 9d.
„ 9d.

§
33B33E 33D

MECHANICAL HORSE AND
FIVE ASSORTED TRAILERS

Dinky Toys No.  33
Fitted w i th  rubber tyres

Mechanical Horse
Flat Truck
Open Wagon
Box Van . . .
Dust Wagon
Petrol Tank
Price of complete set 3/6

No. 33a
No. 33b
No.  33c
No.  33d
No.  33e
No.  33(

each 6d.
6d.
6<!.
8d.
8d.
8d. DELIVERY VANS

Dinky Toys No.  28/1
Hornby Train Van
Seccotine Van
Manchester Guardian Van
Firestone Tyres Van
Palethorpe’s Sausage Van ..
Atco Lawn Mowers Van

Price of complete set 3/-

No .  28a
No.  28b
No.  28c
No.  28e
No.  28(
No.  28n

each 6d.
. .  6d.
., 6d.
, ,  6d.
. .  6d.
„ 6d.

DELIVERY VANS
Dinky Toys No.  28/2

Oxo Van each
Kodak Cameras Van . . .  , ,
Dunlop Tyres Van
Marsh and Baxter's

Sausage Van
Wakefield’s Castrol O i l  Van,,
Crawford's Biscuit Van
Price of complete set 3/-

BEACON
Dinky Toys No.

47d
(Realistic models
of the Belisha
Safety
Price

Beacons).
1d.  each

PILLAR
LETTER BOX

G.P.O.
Dinky Toys

No.  12a
Price 3d. each

No.  28d
No.  28g
No.  28h
No.  28k

No.  28m
No.  28p

ROBOT  TRAFFIC
S IGNAL

Dinky Toys No .  47a
(Four-face)

Price 3d. each
ROBOT TRAFFIC

S IGNAL
Dinky Toys No.  47b

(Three-face)
Price 3d. each

ROBOT TRAFFIC
S IGNAL

Dinky Toys No.  47c
(Two-face)

Right-angle o r  Back-
to-back.

Price 3d. each

6d.
6d.
6d,

6d.
6d.
6d.

RAILWAY MECHANICAL
H ORSE AND TRAILER VAN

Dinky Toys No.  33R
Price complete. L.M.S.R.,

L.N.E.R.. G.W.R. o r  S.R., 1 /6

PILLAR
LETTER BOX

AIR  MAIL
Dinky Toys No.

12b
Price 3d. each

. - of \
4ECCANOI

HOTCHKISS
RACING CAR

Dinky Toys No. 23b
Assorted colours. Fitted

wi th  rubber tyres.
Price 6d. each

A.A.  HUT ,  MOTOR CYCLE PATROL
AND GUIDES

Dinky Toys No.  44
Every collector of Dinky Toys wi l l  find this
new addition to  the range of particular
interest. Each Item is finished i n  correct

colours.
No.  44a A.A. Hu t each 8d.
No.  44b A.A. Motor Cycle Patrol „ 9d.
No.  44c A.A. Guide directing traffic,, 3d.
No.  44d A.A. Guide at the salute . ,  3d.

Price of complete set 1/11

STREAMLINE
TOURER

Dinky Toys No. 23g
Assorted colours. Fitted

wi th  rubber tyres.
Price 6d. each

R.A.C. HUT ,  MOTOR CYCLE PATROL
AND GUIDES

Dinky Toys No .  43
This set is representative of the familiar person-
nel and road hut of  the R.A.C. Each i tem is

finished i n  correct colours.
No.  43a R.A.C. Hu t each 6d.
No .  43b R.A.C. Motor Cycle Patrol . ,  9d.
No .  43c R.A.C. Guide directing traffic „ 3d.
No.  43d R.A.C. Guide at the salute „ 3d.

Price of complete set 1 / 9

TRAILER
Dinky Toys No.  25g

For use w i th  Dinky Toys
(Commercial Motor Ve-
hicles) No .  25. Fitted

wi th  rubber tyres.
Price 7d, each.

RACING CAR
Dinky Toys No.  23a

Assorted colours. Fitted wi th
rubber tyres. Price 4d. eachAsk  your dealer for a complete illustrated list of Dinky Toys

LIVERPOOL 13MECCANO LIMITED BINNS ROAD
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Get  this WONDERFUL
BOOK o f  TOYS

'INKY TOYS

Price 9d.
From your dealer

The new “Book of Hornby Trains and Meccano Products1’ is the finest catalogue we
have ever produced. I t  is beautifully printed in full colour throughout on finest quality
white art paper, and its sixty pages contain the complete range of Meccano Products.

On  the Meccano Outfit pages are examples of the fine models that can be built with
the new-style parts finished in blue and gold. The Hornby Trains section (comprising
thirty pages) will delight and satisfy the ever-increasing number of  model railway enthusiasts.
On  other pages are featured Motor Car and Aeroplane Constructor Outfits, Dinky Builder,
Kemex Chemical and Elektron Electrical Outfits, Hornby Speed Boats and Dinky Toys.

We  hope that every boy in the country, and especially readers of the “M.M. , ”  will  make
a point of securing a copy of this remarkable production without delay.

HOW TO OBTAIN THE BOOK
“The Book of Hornby Trains and Meccano Products” may be obtained from any Meccano dealer, price 9d.

Alternatively, you can send in a remittance of 9d. to  Meccano Limited (Dept. No. 70), Binns Road, Liverpool
13. and we wil l  arrange for a copy of the book to be forwarded immediately, post free.

b

GET YOUR COPY TO-DAY
Published by

MECCANO LTD. (Dept. No. 70), BINNS ROAD, LIVERPOOL 13

Toys of
Quality
made by

Meccano Ltd.
Liverpool

meccanoindex.co.uk
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ANOTHER OF  FAMOUS TOYS

MOTOR CAR
CONSTRUCTOR OUTFITS

Boys, as soon as you see these fine
Motor Car Constructor Outfits you wi l l
be keen to have one. The models they
build are superb. Sports four-seaters,
coupes, speed cars and other perfect
miniature reproductions, each one a
beautiful model of its prototype. Al l  the
models are driven by means of  a powerful
Clockwork Motor (included in the Outfi t),
giving a long, speedy and realistic run
on each winding.

The motor car parts are finished in rich
enamel, nickel-plate and chromium, the
complete Outfits being masterpieces of
miniature automobile craftsmanship.

No. 1 Motor Car
Constructor Outfit

The motor car models that can be built
wi th this Outf i t  are the finest you ever
saw. Look at the examples shown by the
accompanying illustrations and think of
the fun you could have building these and
other types equally realistic.

No.  1 Outf i t  is available in  four different
colour combinations and is supplied
complete wi th powerful Clockwork
Motor. Price 10/-

A'o. 1 Meccano Motor Car Outfit

No. 2 Motor Car
Constructor Outfit

Larger models of a superior type can
be built wi th No.  2 Outf i t .  Their hand-
some and realistic appearance may be
judged from the illustrations shown here.

No.  2 Out f i t  is available in four different
colour combinations, and a powerful
Clockwork Motor that gives a run of 150
feet on one winding is included. Price 20/-

Manufactured by

Ao .  2 Meccano Motor < ar outfit

Sports Tourer
(with hood)

built with No. 1
Outfit

Light Sports Two-Seater
built with No. 2 Outfit

MECCANO LTD., BINNS ROAD
LIVERPOOL 13

Sports Tourer
(with folded hood)

built with
No. 1 Outfit

Grand Prix Special
built with No. 2 Outfit

MOTOR CAR
GARAGE

Th is  realist ic Motor
Car  Garage provides
accommodation for any
Meccano mode l  motor
car o r  o ther  cars o f
suitable size. Inside
dimensions: He ight  5 in..
Length 13  i n . ,  Wid th

in. Price 5/6

CHOICE RANGE OF
COLOURS

Extra parts I n  any of  the
standard colours can be pur-
chased f rom any Meccano
dealer. I n  addi t ion  t o  the  four
standard colour  combinations,
red  and l i gh t  b lue,  l i gh t  b lue
and cream, green and ye l low,
and cream and red ,  the
fo l lowing parts are available
in  the colours indicated:

Body Sections: orange,
yel low. Whee ls :  orange, yel-
l ow .  W ings :  orange, green,

MOTOR CAR
L IGHTING SET

The L ight ing Set en-
ables the  headlamps o f
Motor  Car models bu i l t
w i t h  the  No .  2 Motor
Car Outfit to be electr ic-
al ly l ighted.  Price 2/6

IMPORTANT.—No .1Motor
Car  Ou t f i t  parts cannot be
used i n  conjunct ion w i t h
those of the  No .  2 Outf i t .

meccanoindex.co.uk
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Regd. Trade Mark Regd. Trade Mark

MODERN TOYS
FOR

GIRLS AND BOYS

Ask  your dealer  to
give  you one  o f  the
1935 TR I -ANG TOY
coloured leaflets.
There  are heaps of
new toys from which
to choose.

A IRFLOW.  A really luxurious car, all steel body, tubular chassis.
Chain and crank drive. Opening side door. Dummy hood. Tubular
bumpers back and front. Facsimile Airf low radiator wi th  mascot.
Two electric headlamps and two  dummy side lamps. Adjustable seat.
Tangent spoke wheels w i th  10x1*  in. jointless sponge rubber
tyres, CHROMIUM PLATED HUBS AND  RIMS. Length 45 ins. 90/-

STREAMLINE.  A real streamline body made of steel. Crank
drive on ball bearing back axle. Facsimile Airf low radiator. Four
dummy lamps. Tubular bumpers back and front. Windscreen and
direction indicator, 9 in. Balloon disc wheels and g in. rubber
tyres. Length 45 ins. 5 5/-

EPOCH.  Latest type sporcs car, w i th  all steel body. Crank drive
on ball bearing back axle. Tubular bumper. Windscreen. Four
dummy lamps, 9 in. Balloon disc wheels w i th  j in. rubber tyres.
Adjustable seats. Length 45 ins. 49  6

VAUXHALL CADET.  A realistic model w i th  facsimile Vauxhall
radiator. Opening side door. Adjustable windscreen. Tubular
bumper. Two dummy side lamps, 1 *  in. Jointless sponge rubber
tyres on tangent spoke wheels. Length 35 ins. 39 /6

MAGNA No .  8. A fine reproduction o f  a modern sports car.
Wooden body. Tubular front axle. Ball bearing back axle. Band
brake. Four sporting mudguards. Dummy hood. Ad|ustable
windscreen. Dunlop 2 |  in.  pneumatic tyres on  tangent spoke
wheels. CHROMIUM PLATED FITTINGS. Length 54* ins.

' 1  09 /6

No .  3 TRI -ANG T IP  CARRIER TR ICYCLE.  New model w i th
CHROMIUM PLATED fittings. Strongly made of  best weldless
steel cycle tubing. Ball bearings throughout. Leather saddle.
Tangent spoke wheels, 1 J in. Jointless sponge tyres. Fitted wi th
box at rear and special tipping gear. 7 9 /6

ON SALE AT ALL GOOD
TOY SHOPS and STORES

LINES BROS. LTD., Tri-ang Works, Morden Rd., London, S.W.19
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With the Editor
How Readers Can Help

This issue brings us to the end of still another year of steady
progress. I have recently been looking over a file of the early
issues of the magazine, and I have been greatly struck with the
remarkable way in which the contents have developed. Year
by year, in accordance with the demands of readers, new topics
have been introduced. At first they appeared in a small way,
and then, when it became clear that they met with the approval
of the majority of readers, they were developed steadily and
became regular features.

I want this progress to  continue. Good as the "M.M." is to-day,
I am confident that it can be still further improved, and I want
readers to help me to achieve this aim. I want every reader to
write to me from time
to time and give me his
opinion of the contents
of the most recent issue
of the magazine, telling
me quite frankly what
he likes and what does
not appeal to him. Tn
this way T shall be able
to get in personal touch
with my readers, and
thus to gain a real under-
standing of their require-
ments. Many of the
features of the magazine
that are now’ most popu-
lar have been introduced
directly as the result
of readers' suggestions;
and other features that
turned out to be less
popular have been either
dropped altogether or
greatly changed in some way. Quite apart from all this, however,
I value such correspondence because it develops a "correspondence
friendship" between my readers and me, and this is the next
best thing to an actual personal friendship.

The majority of old readers do not require any persuasion
to write to me, for they already look on me as a friend. I want
new readers, who so far have hesitated to write, to take the plunge
immediately- I want them to tell me of their interests and ordinary
daily doings, and above all to let me know of their difficulties,
whether these be concerned with building models, or with bringing
up a family of rabbits!

Plans for the Future
Looking back over my correspondence during the year, it

seems quite clear that there is a big demand for more ’ articles
and notes dealing with ships and with motor cars, and I have
a great deal of interesting material on these topics in preparation.
I think every reader will enjoy the article in this issue entitled
"Southampton to Havre by 'St. Briac' " by Mr. O. S. Nock, and
I am glad to say that Mr. Nock will contribute other articles
of a similar nature dealing with different sea trips. The footplate
trips so vividly described by "A Railway Engineer" will be con-
tinued, and I have some interesting schemes on hand for articles on
aviation and motor racing. The present regular features will be
continued, and I hope in some cases to be able to extend them.

Fun with Dinky Toys
One of the most popular recent introductions among Meccano

products is the series of Dinky Toys. These fascinating miniatures
appeal to everybody by their perfection of design and finish.
They have already brought into existence an entirely new collecting
hobby, and they are used as toys in all kinds of interesting schemes.
For instance, by means of a few of the motor cars, and the robots
and road signs that are among the latest additions, splendid
fun may be had in working out traffic problems on the dining
room table. I know of many boys who spend happy hours at this
sort of thing, and incidentally they tell me that, almost as soon
as the Dinky Toys are laid out on the table, Father loses interest
in his evening paper and comes along to join in!

Next month I hope
to publish a short illus-
trated article to explain
the general idea of such
a scheme to readers who
may not yet have tried
it. There is endless scope
for fun of this kind, and
to encourage readers to
work out their own ideas
I offer prizes of /l-ls.-Od.,
15/- and 10/6 for the
three best suggestions
for table top fun with
Dinky Toys. In order
that every reader may
have a fair chance I
will keep this competi-
tion eopen until 31st
March. Do not wait until
the last minute, how-
ever; send your sug-
gestions along soon so

that I shall have plenty of time to examine them carefully. In
order to make matters quite clear, it  will be necessary for the
suggestions to be accompanied by a sketch of the layout, but
this need not deter any boy. It does not matter how rough the
sketch is, so long as it indicates the idea.

The Meccano Guild
It is encouraging to note the steady progress of the Meccano

Guild, the world-wide brotherhood of Meccano enthusiasts. The
majority of the Meccano clubs are of course in Great Britain,
where i t  is interesting to note the marked increase in the number
of clubs associated with schools. Satisfactory progress has been
made in South Africa, and an interesting recent development
there has been the establishment in Pietermaritzburg of a club for
coloured boys. This is proceeding on excellent lines, and its success
helps to demonstrate that Meccano and the principles ■ of the
Meccano Guild appeal to boys of all races and creeds.

There are also flourishing Meccano clubs in Canada, Australia
and New Zealand. The last-mentioned country is the home of
the Correspondence School M.C., which must be the most re-
markable club in the world. It holds no meetings in the ordinary
sense, for its members never see each other! They live on lonely
farms and inland sheep stations. Nearer home there are
many Meccano clubs in France, Holland, Switzerland, Italy,
Norway and other European countries.

Oc QBtntor
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: Giant Plano-Milling Machine I
Mammoth Tool for Handling Large Castings

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

SOME of the world’s most wonderful mechanical
devices are to  be  found among the machine tools that

form the equipment of a modern engineering workshop.
One of the most useful of these machines is the planing
machine, of which there are many types, each differing
in several important features. The planing machine is
really a development of the lathe, and is second only in
importance to  it. The purpose of the lathe is to  turn a
cylindrical surface true from end to  end, and that of the
planing machine is to  produce true flat surfaces.

The action of a planing machine resembles the suc-
cessive cuts of the tool used on a lathe. The chief
difference is that
in  a l a the  t he
work turns on
centres against a
stationary tool,
while in a planing
machine the tool
is fixed above the
work, which is
attached to  a mov-
ing table that
slides along the
bed  o f  t he
machine, carrying
the work beneath,
and  fo rc ing  i t
against the tool.

Cons ide ra  b l e
controversy has
centred round the
question as  t o  who
was the real in-

These early machines differed from each other in design,
but  the principle on which they worked was much the
same in each case, and although considerable improve-
ments have been made during the last 50 years the basic
principle has remained unchanged. I n  recent years, how-
ever, an operation known as “milling” has become of
great importance, and is now often used for certain kinds
of work formerly done by planing machines.

Milling consists in the cutting of metal by  means of re-
volving cutters or mills, and a great advantage of the pro-
cess is that it enables intricate forms t o  be  obtained quite
automatically and independently of the operator, a

matter of great
importance when
large numbers of
similar parts are to
be  produced. It is
now a common
practice to  incor-
porate both mill-
ing and planing
operations in one
machine, and on
this page we illus-
trate an  enormous
machine of this
kind that was
built by  Kendall
and Gent (1920)
Ltd.,  Manchester,
for  installation in a
large workshop
ab road .  Th i s
machine is the

vent  or of the
planing machine.
The earliest official record we have is a patent speci-
fication taken out by  Joseph Bramah, the famous
engineer, in 1802. In  this is described a machine for pro-
ducing smooth, straight and parallel surfaces on wood
and various other materials, by  means of cutting tools
fixed on frames driven by  machinery and revolving
round an  upright shaft.

Another engineer who gave considerable time and
thought to  the design of planing machines was James
Fox. I t  is claimed by  some that he made the first really
practical machine in 1814, but i t  is stated also that in  the
same year the famous Matthew Murray had a planing
machine of his own make in use in his workshop. Like
many other inventions of those days, Murray’s machine
was not patented, but  was kept under lock and key in  a
small room to  which only Murray himself had access.

Still another noted engineer who is associated with the
invention of the planer and with the improvement of
machine tools generally was Joseph Clement. He  had a
machine specially designed for planing the beds of lathes
in use some years before 1820, and the success of tins
instrument led him to  produce a more elaborate machine,
which he completed and set t o  work early in  1825.

largest piano-mill-
ing machine yet

built in this  country, and with it  all kinds of heavy castings
up to 12 ft. wide by  8 f t .  high and 28 f t .  long can be
handled with comparative ease.

The bed of the  machine is 53  f t .  long and the  work table
is 12 f t .  6 in. wide overall, and is travelled backward and
forward by  long twin worms that engage with semi-circu-
lar racks. The worms are driven by  a 20 h.p, electric
motor, controlled from push buttons situated on each side
of the  machine in  positions m ost con venie nt  f or  the operator.

One of the main features of the machine is that it is
equipped with four miffing cutters, which enable it to
work very rapidly. Two of these are fitted on a cross-slide
and work in the vertical position, and one on each upright.
The spindles of the left-hand vertical cutter and the left-
hand horizontal cutter are arranged to  swivel 20 degrees
each side of the centre line.

The vertical cutter spindles mounted on the cross-slide
are provided with both hand and variable self-acting re-
versible feed motions, and also a rapid traverse movement.
The horizontal cutter saddles can be moved in the
vertical plane by either hand or self-acting feed motions
and all the various movements can be operated in-
dependently or simultaneously.

A giant piano-milling machine, which is so large that two motor cars and a truck can be easily accommodated on
it. Photograph by courtesy of Kendall and Cent (1920) Ltd., Manchester.
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I Small Electric Tools s
Recent Developments in Workshop Equipment
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Mo°< s„I
v i sua l i s e  the

equ ipmen t  of a
modern engineering work-

shop as consisting of large
lathes, planers and similar
powerful machines. Although
such machines do form the
greater portion of the plant in
most workshops, there are
also various kinds of equally
interesting but smaller bench
machines that are used for
dealing
parts.

These

the tools are held during grinding, and also two pots, to
hold water for cooling the tools while grinding. On each
end of the motor armature shaft, which is machined and
ground from high quality tensile steel, is fitted a grinding
wheel. For this purpose each end of the shaft is provided
with strong clamping plates and right-hand and left-hand
screwed nuts.

The grinding wheels are each 7 in. in diameter, one
wheel being I in. wide and made of fine grit, while the
other is  | in. wide and is made of coarse grit. For grinding
very hard materials the fine grit wheel is used and the
coarse grit is intended for rough work in softer materials.
One end of the shaft is so arranged that metal polishing
mops can be screwed to it  without removing the grinding
wheel.

The centre illustration shows an electrical device of a
different type. This is a portable electric automatic
Vitrifier manufactured by Black and Decker Ltd,,
Slough, and is used in many large motor garages for
cleaning and polishing the bodywork of motor vehicles in
one operation. With its aid the original colour and lustre
of dirty cars are easily restored, and films of dirt that
cannot be removed satisfactorily by washing are quickly

A skilfully designed bench drilling machine
driven by a self-contained electric motor.
It will drill holes up to | In. in diameter.

with small metal

small machines
usually are driven by
electricity, and it is
now the general
practice to provide

each machine with its own self-contained motor.
Examples of machines of this kind are shown in the top
and bottom illustrations
on this page. They are a
bench drilling machine and
a bench grinding machine
respectively, and they
have recently been placed
on the market by Higgs
Motors Ltd. of Birming-
ham.

The drilling machine is
of a particularly ingeni-
ous nature. I t  is driven by
a squirrel-cage induction
motor, or alternatively by
a compound-wound direct
current motor of | h.p.,
which runs at a speed of
1,425 r.p.m. The motor is
mounted on a cast iron bracket that  slides up  and down a

eliminated, while a durable
finish claimed to be un-
equalled even with many
hours of tedious hand
rubbing is provided. In
addition to its use on road
vehicles, the apparatus has
a wide field of application
in other directions, such as
in furniture factories and
boat-building works.

As in the case of the
other small tools already
described, the Vitrifier is
provided with a self-con-
tained electric motor and
this is used to rotate at a
speed of 1,200 r.p.m. a

special cleaning and polisliing pad made of lambswool.
An electric automatic

by
action polishing the bodywork of a motor car. Photograph
of Black and Decker Ltd., Slough.

vertical steel column, and the drill chuck is attached to  an
extension of the motor armature spindle. The height of
the chuck above the base is controlled vertically by an

The derice is provided with a reservoir to hold the neces-
sary polishing wax, which is applied to the pad simply by
pressing a plunger fitted in a convenient position near the

operating handle that moves the complete motor and
drill chuck up and down the supporting column against
the action of a substantial coil spring, which gives good
balance and easy operation. The drill chuck can accom-
modate drills up  to | in. diameter, and the height of the
chuck from the base is adjustable up to a maximum of 8 in.
The machine will handle work up to 8 in. diameter circles.

The bench grinder shown in the illustration at the foot
of the page is an ideal machine for sharpening small
tools such as drills, scrapers and chisels. I t  consists
essentially of a totally enclosed I h.p. electric motor that
runs at a speed of 2,800 r.p.m. and is mounted on a
substantial cast iron base. The base carries also guards
for the grinding wheels, adjustable work rests, on which

handle of the machine, The motor unit and polishing head
is attached to  a specially designed interchangeable handle .

The bench grinding
machine referred to
on this page. For this
and the top illustra-
tion we are in-
debted to the
courtesy of Higgs
Motors  Ltd . ,

Birmingham.
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XV IL—CAPETOWN

CAPETOWN has the distinction of being the oldest
town in South Africa. I t  was founded in 1652 by

colonists of the

the Prince of Orange, and it took possession of Cape
Colony in his name. The colony was restored to Holland

at the Peace of
Dutch East India
Company, who
had long realised
that the Cape of
Good  Hope
would make an
ideal port of call at
which their ships
on the way to  and
from the East
Indies could take
in water and pro-
visions.

The  s e t t l e r s
found the country
inhabited by a
peop le  named
Quaequae ,
whom they re-
named Hotten-
tots. At first the
settlement con-
sisted only of a
few houses under the shelter of a fort at the mouth of the
Zoeta or "Sweet Stream,0 and the land occupied by  the

Amiens in 1802,
but when war
broke out again
four years later i t
was retaken by
the  Br i t i sh ;
event ually it was
ceded to  them by
the King of the
Netherlands, and
it has remained a
British possession.

Cape town
continued to in-
crease in size and
population, and
a t t en t ion  was
paid also to its
development as a
port. There had
been primitive
facilities since
1656 for dealing

with cargoes, but not many ships visited the town, as the
harbour was a very unsafe anchorage owing to  being

The grain elevator of the South African Railways and Harbours at Capetown. It has a capacity of 30,000 tons. The
illustrations to this article are reproduced by courtesy of the High Commissioner for the Union of South Africa, London.

colonists was only
a few square miles
in extent. They had
many difficulties
and hardships to
endure, but by  re-
ducing the Hotten-
tots to  serfdom or
compelling them to
retreat farther in-
land they gradually
ex t ended  the
co lony .  O the r
European colonists
joined the pioneers,
and by  the close of
the 17th century
the population of
Capetown included,
in addition to the
original Dutch,

exposed to the
north and north-
west gales of winter.
A breakwater was
essential to remedy
this state of affairs,
and the construc-
tion of one was be-
gun about 1860.
The work progress-
ed in stages, and by
1905 the breakwater
had reached a
length of just over
3,000 ft. The origin-
al completed struc-
ture was 3,640 ft.  in
length, but was
further extended to
4,889 ft.  du r ing
April, 1934. There

large numbers of Germans, Flemings and French.
In  1795 the colonists rebelled against Dutch rule, and a

fleet was sent from England to  support the authority of

are three basins, the Victoria Basin, the Alfred Basin
and the New Basin, of 67, and 196 acres respectively.
The quays and jetties of the three basins are equipped

4

C

A general view of the docks at Capetown.

0
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with cranes of three tons and four tons capacity.
The port was administered by its own Harbour Board

until 1910, when the Union, of South Africa was formed. I t
was then placed under the administration of a body
known as the South African Railways and Harbours, which
is under the control of the Minister of Railways and
Harbours, In
1924 a grain
elevator o f
3 0 ,000  tons
capacity was
put into ser-
vice, I t  em-
bodies the most
up-to-date de-
vices for the
efficient hand-
ling of maize in
bulk, and can
receive and dis-
charge t he
grain at the
rate of 1,000
tons per hour.
Overhead con-
veyors enable the grain to be shipped from the elevator
direct into the hold of ships berthed at No. 4 jetty,
at the Alfred Basin.

I t  was decided to  create a second large dock, adjoining
the Victoria Basin, by  building a long mole to the east
of, and parallel with, the South Arm, and this important
work was begun in 1924. The South Arm is also being
widened by the construction of a new quay wall alongside
it to provide accommodation for some of the cranes and
warehouses of the new basin. The new dock created by
these construc-
tional works jWill
have a water area
of 196 acres, more
than double that
of the Victoria
Basin. Early this
year work was be-
gun on the build-
ing and equipping
of a deep-water
quay 900 ft. in
length, in the new
basin, so that the
port will be able
to  accommodate
the 25,000-ton
liners now being
built for the
U n i on -  Cas t l e
Line.

The  docks
equipment of the
port includes a
total length of 2 |
miles of quayage, and transit sheds and warehouses
with a total floor space of 738,814 sq. ft. The 60 cranes
range in lifting capacity from 3 to 15 tons, and there
is a floating crane with a lifting capacity of 60 tons
at 80 ft. radius.

The commerce of the port is considerable, and during
the year ended 31st March, 1934, imports totalled 915,921
tons and exports 381,206 tons. The chief imports are
timber, building materials, and railway materials ranging

from sleepers to fully built locomotives. Large quantities
of oil fuel are imported to  the numerous privately-owned
oil storage tanks at the docks; these tanks have a total
capacity of 23,500 tons, and are equipped with pumping
plant and pipelines to the quays. There are also 13
petrol storage tanks and eight paraffin storage tanks, the

total capacity
of  t he se
plants being
16,926,670 gal-
lons. Another
important com-
modity import-
ed is whale
guano, which is
b rough t  t o
Capetown from
Saldanha and
conveyed to  the
hinterland or
transhipped to
other countries.

The export
trade of the
port includes

fruit of many kinds, grain, wool, skins and hides, asbestos
and dairy produce. The fruit is brought to  Capetown from
all parts of South Africa, in specially constructed re-
frigerator vans. On arrival at  the docks it  is  transferred to
the chambers of a modern pre-cooling store at East Pier
Berth, No. 8 Quay, where experts examine and grade it
prior to shipment. I t  is dealt with almost entirely by
ingenious electrical plant so that human handling of it is
reduced to  a minimum. Overhead conveyors transport the
fruit direct from the store to  the holds of ships berthed at

the quay or at the
adjoining No. 7
Quay.

Cape town  is
also the chief port
for the export of
gold and diamonds
from the Wit-
watersrand dis-
trict. The South
African fish-can-
ning industry ex-
ports most of its
products from this
port, and the bulk
of them are ship-
ped to  Australia.

South Africa
possesses many
scenic wonders,
and as  the railway
from Capetown
penetrates f a r
into the heart of
the country it is

not surprising that the port has become the chief passen-
ger and mail port. Passengers disembark to  find trains
waiting alongside the liners to convey them safely
to Johannesburg, 956 miles away or to Rhodesia, or
to  Durban, 1,253 miles distant.

We are indebted to  the courtesy of South African Rail-
ways and Harbours for the 1934 trade figures in this
article, and to the High Commissioner for the Union of
South Africa, London, for the remaining information.

The Union-LasLie finer "Windsor Castle" outward hound irom Capetown. 1 able Mountain forms an impressive hat  Kground.

Overlooking the docks. In  the foreground is the overhead conveyor along which the grain Is conveyed from the
elevator to the waiting ships.
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Southampton to Havre by “St. Briac”
The Fascination of a Crossing in Moonlight

□□□

By O.  S. Nock, B.Sc., D.I.C.
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THE Southern Railway operate, in connection with the French

railways, four distinct services between London and Paris.
Those routed via Dover, Folkestone and Newhaven involve com-
paratively short sea passages and are very popular with people
travelling by day. From Southampton to Havre, however, is a
seven-hour trip, and for this reason it has become the principal
night service; in both directions the boat leaves shortly after
11 p,m., thus giving passengers a long night's rest. The journey
itself is by far and away the most interesting of all the English
Channel crossings.

When making the outward and return trips recently I was
fortunate enough to travel on two nights of the most perfect
weather imaginable, when a brilliant full moon and excellent
visibility rendered the passing scene almost as clear as day. I
boarded the "St. Briac" in the Outer Dock at  Southampton shortly
after 9 p.m. At
that time the dock
was a very placid
scene. The "Isle of
Guernsey," bound
for the Channel
Islands, was berth-
ed just astern,
while a number
of other Southern
Ra i lway  ships
were moored near
by. Although in
darkness except
for their riding
l i gh t s ,  almost
every detail of
them was reflected
in the still water,
so brilliant was
the night.

The "St Briac,"
and her sister ship
the "Dinard" are
the largest of the
Southern Railway
fleet based at
Sou thampton .
They have a displacement of 2,290 tons, a length of 325 ft., and an
average draught of 12J ft .  They are turbine driven and have
a speed of 191 knots.

Real bustle began with the arrival of the boat train from London,
and half an hour later, on the stroke of IL  15 p.m., we were under
way. Some skilful manoeuvring is necessary to get out of this dock,
for the space is very confined. A rope from one of the bow donkey
engines was attached to a buoy. Directly we started away the
donkey engine was set going, and by pulling in this rope the bow* of
the  ship was gradually drawn away from the quay, and we described
a narrow circle round the buoy. As soon as the bow' was pointing
towards the dock entrance, the rope was unhitched by  some men in
a rowing boat, we passed slowly out, and so into the River Itchen.
Another very sharp turn is necessary before we are heading down-
stream. and in adverse conditions of w-ind and tide a rope is often
needed to pull the ship round. A rowing boat is always in attendance
here ready to take the rope and make it fast to the river bank, but
to-night, however, on an ebb tide, no assistance was necessary.

By the time I joined Captain Golding on the bridge, we were
gliding smoothly down, the river without the slightest tremor from
the engines. Some big liners were berthed alongside the Itchen
quays. We passed quite close to the well-known Blue Star line
cruising ship “Arandora Star" while near by was one of the older
vessels of the Union Castle line, the "Edinburgh Castle;' In the
background could be seen the towering funnels of the Cunard
White Star liner "Majestic" which was berthed in the Ocean Dock,
and by now we were swinging round south-east into Southampton
Water.

The Captain, in a quiet, almost conversational voice, gave the
course ' 'South-east by south, three-quarters south.’' "South-east

by south, three-quarters south," echoed the husky voice of the
helmsman. A turn or two of the wheel, and then a moment later he
reported: "South-east by south, three-quarters south, Sir."
"Alright." The ship was on her course. For the next one-and-a-half
hours, while we were working our way down to the Solent and
through Spithead, the direction was changed frequently, each
time writh the same sort of exchanges.

The little township of Hythe slipped by. A big oil refinery showed
up as  a blaze of lights on the right bank; here is a specially equipped
jetty where the tankers discharge their freight. A few scattered
lights on our port bow showed the whereabouts of Netley, and soon
we were approaching Calshot seaplane station. Quite a score of
machines were moored in the  shelter of the narrow spit of land that
runs out from the shore, and their graceful forms rising and falling
on the swell, their riding lights, and the dancing moonbeams on the

water made a most
beautiful spec-
tacle.

Now our course
lay towards Spit-
head, to the left of
the Bramble Bank.
At extremes of
tide, such as at
the Spring and
Autumn equin-
oxes, this is left
as a dry sandbank
at low water. On
the course we
were now taking
there is never
enough depth of
water for the big
liners, and they
steam up Cowes
Roads and make
an S-curve round
the western end of
the bank and so
pas t  Ca l sho t
Spit. This is at al!
times an  awkward

piece of navigation, and in rough weather they are assisted by tugs.
Even on a quiet day a sudden squall may blow a vessel out of its
course, and not many months ago the " Aquitama" ran aground
here.

With a chain of wanking gas buoys marking the course, we
steamed mid-way between the Isle of Wight and the mainland.
Except for a few isolated lights, Cowes was in complete darkness.
The spire of Ryde church showed against the skyline, and the
moonlight glinted on some of the housetops; but on the other side
of the water Portsmouth shimmered in a myriad lights. A Hashing
more brilliant than that of the buoys revealed one of the forts
guarding Portsmouth harbour. There are three of these pill-box
like erections between Southsea and the Isle of Wight, and the two
outer ones, the Noman Fort and Horse Fort, each carry a revolving
beacon. We passed quite close to the latter, flashing our name in
Morse code to the  Lloyd's signal station situated on the fort. This
was just for identification purposes, though as the Captain laconic-
ally remarked: "They know us alright by the time. We're so
regular they could quite well set their watches by us."

More powerful lights lay ahead. First we came to the Warner
Lightship, which has a very slow revolving light, and then far
ahead was the Nab Tower. This for all practical purposes is a
lighthouse, though in the form of a cylindrical steel tower. It  has a
most interesting history. During the War, when German submarines
were causing such serious losses to  merchant shipping as  to  place our
food supplies in the utmost jeopardy, Sir Roger Keyes, the
Commander-in-Chief at Dover, prepared a scheme for closing the
Straits to enemy craft by  a complex barrage. A series of deep
minefields were to be laid, and from two high towers the waters
were to be swept incessantly with searchlights. To avoid detection

The cross-channel tnrbine-driven steamer *'St, Briac. Photograph by courtesy of the Southern Railway.
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vaporises the oil and it ignites spontaneously on entering the burner.
To produce sufficiently rapid steaming it is necessary to use forced
draught, which is provided by a fan placed at the level of the boat
deck. A strong upward current of air through the stokehold is
created, and in addition to providing the draught it makes the
atmosphere in which the firemen work a good deal less oppressive

than might at first be
imagined. Even when
standing right in
front of the furnaces
you can feel the cool
stream of air. To
confine the draught
to the stokehold, the
latter compartment is
shut off from the en-
gine room by means of
an air-lock. When
passing through you
enter the air-lock, and
close the door behind
you before opening
the exit door. If both
doors were open at
once, a miniature
whirlwind would be
created.

It  was nearly 2 a.m.
when I came up on
deck again. I t  was a
magic night. The
gentlest of breezes
was blowing from the
north, and except for

a distant line of silvery cumulus on the southern horizon the sky
was cloudless. The moon threw a soft bluish-grey light over the
whole scene, and the flashes of St. Catherine's Point lighthouse
grew fainter until they became mere pin-points.

I turned in for three hours while we were in mid -Channel, but at
4.45 a.m. I was again on the bridge. The French coast is magnificent-
ly lighted, and now four great lighthouses were flashing ahead.
Although it was still very calm, a considerable change had occurred
in the weather; a great bank of cloud was piled up to the south,
while the sinking Moon showed up drifting rainstorms in the
direction of Cherbourg. Low in the south-eastern sky hung the
planet Venus, almost as brilliant as the French lighthouses.

.Already the lights of
Havre were showing up
in a faint twinkling
line, the striking bluff of
Cap de la H£ve was re-
vealed against the sky-
line, and we were rapidly
nearing the Havre
Lightship, a flasliing red
light. Everyone has seen
in the splendours of
sunset what John
Oxenham has called "the
matchless pageant of the
evening skies"; but the
wistful beauty of day-
break has perhaps an
even stronger appeal.
This morning, seen from
the Bridge, it was ex-
quisite. I watched dawn
ride across the heavens
from the east, the stars
pale overhead, and all
the patches of clear sky
change to a warm orange
colour near the horizon,

while the sea became bathed in a soft pale yellow iridescence.
We passed the Lightship at  5.5 a.m., and with La Heve lighthouse

now towering above us on the left, entered the Havre channel. Here,
in addition to the usual gas-lighted beacons, are several "whistle-
buoys." They too carry flashing lights, but as they rise on the swell
they give out a low note, like a very soft and musical siren. The
harbour lights could now be distinguished; away to the west
stretched the coast of Normandy, and on the opposite side of the
Seine estuary lay the far-famed resort of Deauville. Under the cliffs
on the landward side of Cap de la H&ve in a fine esplanade, with
fashionable hotels and a vast Casino; from the sea this part of
Havre looks very picturesque, with many houses built up the
wooded hillside.

submarines would be forced to  dive, to almost inevitable destruction
in the minefields.

The end of the War came before the scheme was complete, but
one of the towers was nearly finished and the Admiralty decided
to use it at  Spithead in the place of an old lightship. It  thus became
the Nab Tower. Its usefulness is being still further enhanced at the
present moment by
the installation of a
radio beacon. This
will be of great value
for enabling ships to
take their bearings by
wireless in bad
weather, for powerful
though the light is,
its range can be limit-
ed to a few hundred
yards in fog.

We passed the Nab
Tower at 12.50 a.m.,
and here turned due
south across the
Channel. The low
Sussex  coas t l i ne
vanished into the
pervading greyish-
blue of sky and sea,
and away to the west
the high Culver cliff
was  humped  up
against the sky. Then
there developed the
strangely beautiful
sight of a lighthouse
whose direct beams are obscured. The big light at St. Catherine's
Point shines out far across the Channel, but coming out of Spithead
it is seen from behind, and the beam sweeps across the sky like a
great fan. Brighter and brighter grew the nodal point, until suddenly,
when we passed clear of the intervening headland, the beam came
straight at us in a vivid imperious stab of yellow light.*****

The atmosphere of the engine room, hot and damp with steam,
is rather like that of the footplate of an express engine. There is the
same strong smell of hot oil, but instead of the incessant racket of a
locomotive, there is only a deep-toned purr from the turbines, and
the merest suspicion of vibration. Standing on the control platform
one gets a fine impression
of the power plant as a
whole. The highest effi-
ciency is obtained from
a steam turbine when
running at a high speed,
and in tills ship they
make 2,800 r.p.m. when
running at full speed,
each  deve lop ing
2,750 h.p. On the other
hand, a propeller is most
efficient when running at
a moderate speed; and so
a reduction gear of about
11 to 1 is used to give a
propeller-shaft speed of
250 r.p.m. Looking aft,
the starboard turbine is
on the left and the port
turbine on the right;
both are completely en-
cased, in fact the only
moving machinery vis-
ible is the oil pumps.

The control platform is
one  g rea t  a r r ay  of
gauges. Boiler pressure, steam pressure in each turbine, oil pressure
in the lubrication system, are all indicated; while for each engine
there is the usual quadrant telegraph indicator by which the
Captain's orders are signalled from the bridge. Each time a change
in speed is required, the bell rings and the pointer moves to the new
position; the engineers set the quadrant handle to correspond with
the pointer, and this action sends an acknowledging signal to the
bridge. Both engines were now of course going full speed ahead,
and we were making knots.

The "SA Briac” and her sister ship the "Dinard” are unlike the
rest of the Southern Railway fleet based at Southampton, in that
they are oil fired. Into each burner oil is pumped through a small
nozzle, the orifice of which is not much bigger than a pinhole; this

The harbour and waterfront, Havre.

The main turbines of the "St. Briac.”
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As we neared the harbour entrance speed was reduced to halt;
there was a fine view of the quays from which the Transatlantic
liners sail, and we were swung round into the old harbour. The
water was alive with small craft. Alongside the quay were anchored
a number of those brig htly-colou red fishing boats that look so
distinctive when they put in at Cornish harbours; their hulls were
painted a pale green,
and to this vivid
colouring were added
the bright blues and
mauves of the fisher-
men ’s overalls. The
waterfront is a long
line of old houses,
of every shape and
height, but all having
those shuttered win-
dows so characteristic
of the Continent. On
the opposite side of
the harbour, high
above a forest of
masts and funnels,
was the big French
liner "He de France,"

We edged in to-
wards the quay,
where a crowd of
excited, gesticulating
porters were waiting,
and where two sleepy-
looking genda rme
lounged at the Cus-
toms entrance. I t  was 6.5 a.m. when we berthed, and a few moments
later most of our passengers were hurrying for the Paris "Rapide."
Two through coaches and the restaurant car were waiting at the
quayside; these are hauled through the streets up to the principal
town station by a big tank engine, and there attached to the
express proper. The journey is made over the metals of the French
State Railway, Chemin de fer d'Etat, and Paris, St. Lazare,
is reached at 9.49 a.m.

1 spent a most interesting morning exploring the Havre docks,
which in recent years have been greatly extended. The Trans-
atlantic berths are so designed that the largest ships can very
quickly get away under their own power. Such a giant as the
" Normandie which
regularly sails from
Havre, is only assisted
by tugs for the first few
minutes while getting off
the quayside. Along the
Seine cargo docks stretch
for miles southward, but
most picturesque is the
Yacht Dock, which ex-
tends into the very
heart of the town. Along
the quays are many
stately buildings ming-
led with groups of very
quaint old tenement
dwellings, while at the
head of the dock are
some beautiful gardens.

All sorts and condi-
tions of ships were to be
seen, from steam yachts
and sailing schooners to
harbour pilot boats, but
perhaps the most inter-
esting was one of the
Havre lightships. There
are two of these vessels, one doing duty off Cap de la Heve and the
other in reserve. Painted in maroon and black, and lined out in
white, they are of most striking appearance as well as being
extremely efficient as beacons.* * * *

Evening in Havre. There is ceaseless activity in the harbour.
Tugs and pilot boats are constantly coming and going; a big
Brazilian ship is preparing to leave, with four tugs ready to assist
her out of dock; a tramp steamer comes chugging out of the inner
harbour. The French maritime authorities have standardised an
interesting system of harbour signals, and watching from the deck
of the "St. Briac" their rapid changes almost suggested the Sow of
traffic at a busy railway terminus. Four lamps are placed vertically
above one another on a tall mast; three green lights indicate that

the harbour is open to inward but closed to outward traffic, while
three red tights mean the reverse. If a white light appears above
either of these signals, it means that the tide is favourable for an
immediate entry or exit from the docks. The remaining signal that is
displayed is two red Lights with a green between them; this indicates
that the harbour is closed to all traffic, in either direction.

Ju s t  a f t e r
10.30 p.m. a deep
siren blast from the
Transatlantic docks
heralded the depar-
ture of a big ship.
There was no diffi-
culty in recognising
her Line, for the
funnels were flood-
lighted and on a
white band a brightly
painted Red Star
stood out. At first
only the funnels were
visible above the
sheds along the quay
side, but soon she
passed clear and
swept out to sea, a
veritable city of light.
Our departure time of
11.30 p.m. was now
drawing near. The air
was crisp with frost,
the moon was as
brilliant as ever; but

Captain Golding cocked a thoughtful eye at  a bank of low mist that
hung over the town. “We may get fog in the morning/’ he remarked.

The "Rapide" from Paris heralded its approach through the
streets by continual sounding of the whistle. The engine was one of
the older Etat four cylinder 4-6-0 compounds, and being, like many
Continental locomotives, simply smothered in pipes, feedwater
heaters, and other '‘gadgets," presented a strikingly different,appear-
ance from modem streamlined engines. On its arrival at  the quayside
I went down below to watch them start up in the engine room.
Boiler pressure was full up and a wisp of steam was rising from each
turbine. Then, with startling suddenness, the telegraph bell rang:
"Stand By!" The handles of port and starboard indicators were

quickly set to corres-
pond, thereby sending
the acknowledging signal
to the bridge. A few
minutes of waiting with
everyone on the alert,
then "Slow Ahead" on
both engines. The speed
of the turbines is con-
trolled by means of the
steam pressure; definite
figures are laid down;
5 lb. per sq. in. for
"Dead Slow," 20 for
"Slow/1 60 for "Half,"
and the full 1801b. per
sq. in. of the boilers for
"Full Speed." Control is
effected by a regulating
v;dve operated by what
looks like an inverted
moto r  ca r  s t ee r ing
column and wheel.

Changes in speed came
rapidly while we were
getting out of harbour,
sometimes "Half," some-

times "Dead Siow," and often the two engines were running
at different rates; but about ten minutes from the start came
"Full" on both engines. "The Chief" set the regulators, and
then turned to me with his usual cheery smile: "All set now for
right across the Channel." I came out on deck just as we were
passing Cap de la H&ve; the lights of France slipped away fast,
and so out into the blue.

I was awakened by repeated sounding of the siren; the expected
fog had evidently come, but after 6 a.m. the steward called me
with the news that we were sailing up Southampton Water dead
on time. It was only a slight mist, and when I came on deck all
was clear and we were just approaching Southampton. We slipped
past the big ship berths and into dock to berth on the stroke
of 6.30 a.m. So ended a delightful trip.

One of the Havre Lightships, This is kept in reserve and is identical with that anchored off Cap de la Heve.

Havre by night from the deck of the “St. Briac.'1
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1 The  World’s Greatest Suspension Bridge E
= Span of 4,200 ft. to Cross the Golden Gate =

SAN FRANCISCO stands at the tip of a narrow peninsula that
projects northward and separates the Pacific Ocean from the

southern half of San Francisco Bay. The northern half of the bay is
' similarly separated from the ocean by a peninsula called Marin
' County which projects southward to a few miles short of San

Francisco. lie-

foundation to the surface of the water. It weighs 50,000 tons.
When the piers were completed work was begun on the big task of

erecting the two lofty steel towers that are to carry the main cables.
They are 746 ft. in height and 121 ft. wide at the base, and are the
largest and highest bridge towers in the world; they contain more

steel than the en-
t i r e  Quebec
Br idge .  Each
tower consists of
two steel posts
built up of a series
of r ec t angu la r
cells decreasing in
number from 97
at the bottom to
19 at the top, and
horizontal struts
and diagonal brac-
ing firmly connect
t he  two  pos t s
together.

The building of
t he  mass ive
anchorages for
the bridge cables
proceeded simul-
taneously with the
work on the piers

tween the two
headlands is a
waterway called
the Golden Gate,
and across this the
greatest suspen-
sion bridge in the
world is being
built. The bridge
will have a centre
span 4,200 ft. in
length, which will
be 700 ft. longer
than the centre
span of the George
Washington Sus-
pension Bridge,
New York.

For many years
a ferry service has
provided the only
means of com-
munication over the 4 |  miles of sea between San Francisco and
Sausilito, a coastal town in the south of Marin County, but it has
long been inadequate to cope with the increasing vehicular traffic.

In 1919 Joseph B. Strauss, an American bridge engineer, carried
out a preliminary investigation, and
concluded that a bridge across the
waterway would require to have a
span of about 4,000 ft., which was
2£ times longer than any span erected
up to that time. He was confident that
such a structure could be built, and in
1923 the California Legislature created
a body called The Golden Gate Bridge
and Highway District to finance and
build a bridge across the waterway
and to operate it on a toll basis.

During the next six years innumer-
able legal details held up the scheme,
but they were overcome one by one.
In 1929 the leading bridge engineers
in the United States were invited to
submit designs, and the one accepted
was for a suspension bridge 6,450 ft.
long, consisting of a clear span of
4,200 ft. between the two main piers,
and two approach spans each of
1,125 ft. Strauss was appointed chief
engineer to carry out the design.

Preliminary work was begun on
28th November 1932, and included
the making of roads to the bridge site,
and the erection on both shores of
temporary workshops and concrete
mixing plants. The actual construc-
tion of the bridge was officially com-
menced on 5th January 1933, when a
start was made on the building of the
cofferdams inside which to erect
the piers for the two great towers,
and on the excavations of the anchorages.

The piers are huge concrete monoliths in which reinforcing steel
is embedded close to the surface. The south pier is 1,125 ft. seaward
from the San Francisco shore and measures 90 ft. by 185 ft., and
is one of the largest ever built. It is 144 ft. in height and weighs
130,000 tons. The north pier has a cross-section of 80 ft. by 160 ft.,
and is only 64 ft. in height owing to the nearness of the rock

and towers. Each anchorage consists of twin' ‘ ___ " ‘ i  three-tier anchor
blocks, and the twin blocks weigh 64,000 tons and are partly
embedded in rock. A total of over 260,000 cu. yd. of concrete was
used in the building of the cofferdams, piers and anchorages

Elsewhere the two main cables for
the bridge are being made, and the
work of raising these into position will
shortly be carried out. Each of these
cables is 36|  in. in diameter and
11,000 tons in weight, and consists of
61 strands each containing 452 steel
wires J in. in diameter, making the
enormous total of 27,572 wires in each
cable. When the cables are in position
they will be 7,660 ft. long between the
anchorages, and at the centre of the
span they will sag 470 ft. They will be
capable of supporting a load of
430,000,000 1b., or 2.6 times the
maximum load that the bridge will
have to bear. The auxiliary cables, by
which the bridge deck will be sus-
pended from the main cables, will be
2 J in. in diameter and will have a
maximum strength of 1,100,0001b.

The deck of the bridge will be 90 ft.
in width from centre to centre of the
cables. It will have a 60 ft. wide road-
way, sufficient for six lanes of traffic,
flanked on each side by a sidewalk
10 ft. 6 in. wide.

The long curved approaches to the
bridge will be carried on both steel and
concrete viaducts of various heights
from 95 ft. to  200 ft., according to the
level of the ground.

In addition to being the longest
structure of its kind in the world the

_____ __  „ Golden Gate Bridge will be notable for
several interesting innovations. The towers are to be floodlit and
equipped with powerful aerial beacons, and the cables will be out-
lined in lights for their entire length. The San Francisco tower is to
be surmounted by a lighthouse station, the first of its kind in the
world, which will supersede the old lighthouse

It is expected that t he bridge will be completed and o
traffic in May 1937.

Joseph B. Strauss, Chief Engineer of the Golden Gate Bridge.

Thc Golden Gate Suspension Bridge, San Francisco, as it will appear when completed. The illustrations on this page are
reproduced by courtesy of the Strauss Engineering Corporation, San Francisco.
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The Passing of Two Famous LinersMachining Railway Wheels High Speed British Motor Coaster
During recent trials in the Firth of Forth

a new motor coastal vessel, the "Ocean
Coast," reached a speed of 13.89 knots over
the measured mile, which makes her one of
the fastest engaged in the British coastal
trade. She is the third of four vessels of a
similar type that are being built by Henry
Robb Ltd., for Coast Lines Ltd., and will
be used on a bi-weekly service between
London and Liverpool. The "Ocean Coast"
has a length of 250 ft., a breadth of 38 ft.,

The Cunard White Star liner "Olympic"
is now being broken up at J arrow-on-
Tyne. This famous ship was built in
1911 at the Belfast yard of Harland and
Wolff Ltd., and during her 24 years of
service she crossed the Atlantic 500
times. She had a gross tonnage of 46,439,
a length of 8524 ft. and a breadth of
92 j ft., and was fitted with triple screws,
the outer screws being driven by re-
ciprocating engines and the centre screw

forward along the bed
modate wheels and
gauges and is travelled
by power from a re-
versing motor place<l
at the rear of the
machine. The drive is
transmitted to the
headstock through
friction clutches, con-
trolled from the opera-
tor's platform.
The  ma in
drive is pro-
vided by a
variable -speed
50 h.p. motor,
the power of
which is trans-
mitted to the

in order to accom-
axles of various

by a low-pressure turbine that made use
of the steam exhausted from the recipro-
cating engines. This combination gave a

total s.h.p. of 18,000, and
a normal sea speed of
21 knots.

Another liner well known
for many years to travellers
to the Far East is also
destined for the breaker's
yard. She is the P. and O.
ship "Mantua," of 11,000

tons, and recently made
her last voyage to Japan,

where she is to
be broken up. The
"Mantua" was
built in 1909 and
had quadruple-

e x p a n s i on
eng ines
driving twin
screws, giving
a speed of
184 knots.
Her place in

the P. and O. Far
East service is to be taken

the new liner "Strathmore "

va r ious
mechanisms through
a two-speed gear-box, this
combination giving an ample
range ol speeds for tyre turning. A new lathe specially

designed for machining the
treads of  railway wheels while mounted
on their axles. I l  can accommodate wheels up to
78 in .  i n  diameter. Photograph by courtesy of Noble and
Lund Ltd. Fclling-on-Tyne.

New Dam Restores Ancient Lake
A new dam that has been constructed

in the El Kansera Gorge in the Oued Beht by
R ver. Morocco, has had the effect of which was referred to in page 629 of
re-establishing an ancient lake that had
become a dried-up basin owing to the
fact that the river had formed a gorge
into which the water of the lake drained.
The construction of the dam has created
a reservoir of 61 thousand million gallons
capacity, which is intended for irrigating
about 74,100 acres of surrounding country.
As the surface of the new lake is at a level
ol 114 ft. above the river bed, the surplus
water not required for irrigation purposes
is to be utilised lor driving turbines at a
hydro-electric station that has been
constructed below the dam.

Constructional work on the dam was car-
ried on under the shelter ol an upstream
concrete cofferdam of arched form and an
earth cofferdam downstream, the river
water meanwhile being diverted into a con-
crete lined tunnel, about 11 £ ft. diameter
and 1,476 ft, long. This tunnel is a perman-
ent structure, and is provided with control
valves lor the discharge of water to  the river
below the dam lor irrigating purposes.

the November, 1935 "M.M."
A New French Village

A new village settlement has been
developed in France for the treatment
of ex-soldiers suffering from tuberculosis.
The village, which is about 30 miles
from the nearest town, Perigueux, in-
cludes about 180 houses, a hotel for 260
persons, a central administrative build-
ing, a hospital with forty beds, and a
general stores where the inhabitants can
procure everything they require, from
foodstuffs to furniture. There are also
open-air schools, sport grounds, a theatre
and a large garage.

The village possesses its own electricity
station, which is equipped with seven
Sulzer heavy oil engines direct coupled
to alternators having a normal output
of 635 kW. Five miles from the settle-
ment there is a pumping station which
supplies all the water required by the
inhabitants.

The illustration on this page shows a
railway wheel lathe that is specially
designed to turn either new or worn
railway wheels of from 36 in. to 78 in.
in diameter, while mounted on their axles.
The machine, which is manufactured
by Noble and Lund Ltd., Felling-on-
Tyne, is provided with two headstocks,
each with a driven faceplate 80 in. in
diameter, and two saddles. The right-hand
headstock can be moved backward or

and a deadweight carrying capacity of
1,700 tons; and she is propelled by a twin-
screw arrangement of two 750 b.h.p.
"Atlas" heavy oil engines.

Included in the navigating equipment is
an automatic depth recorder, and there is
also a complete wireless telegraphy appara-
tus. In addition to large cargo holds with
electrically operated lifting gear, the
"Ocean Coast" has 12 single-berth cabins
and public rooms.

A Record Rotation Speed
What is claimed to be the highest

rotating speed ever achieved has been
obtained with an experimental mechanism
in the United States. The experiment was
earned out with a very small centrifuge in
which a rotor was rotated by a stream of
hydrogen impinging upon a series of flutes.
The rotor attained a speed of 1,200.000
r.p.m., and once it was properly run-
ning it rested entirely in a bearing of
hydrogen.

G

e
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A Camera with Ten Lenses Tur bo-Alternator’s Fine RecordMotor Ships for Venetian Canals
A giant aerial camera that is said to be

the largest in the world is in use at  the new
Boulder Dam, in the United States. The
great reservoir behind the Dam is now

The history of a Metro-Vick 41,000 kW
turbo-alternator at the Barton Power

Four new motor passenger cruisers have
been built for use on the canals of Venice.
Each vessel has a length of 131 ft., a
beam of 24 J ft., and a maximum speed
of 12.9 knots, and
is propelled by
a 525 h.p. Fiat

: six-cylinder en-
gine. The engine
room occupies
the full breadth
of the hull and
contains in addi-
tion to the main
propelling motor,
air compressors
fo r  supp ly ing
starting air to the
eng ines ,  a i r
storage vessels,
electric generator
sets driven by oil
eng ines ,  and
pumps. The hull
of each ship was
bu i l t  a lmos t
en t i r e ly  by
welding, riveting
being employed
for the hull plat-
ing alone. Each
ship has a single
funnel that is fitted with air slots.
Russian Canals for Large Cargo Ships

If a project that is now under con-
sideration is carried out, Russia will soon
possess a splendid canal system capable
of bearing large cargo vessels. It is pro-
posed to enlarge an existing series of
rivers and canals known as the "Maryinsky
Waterway,” which connect the Baltic
with the Volga, and to extend the
system so as to connect Moscow with
Leningrad, the Baltic, the White Sea
and the Volga. A canal is also to be
built to connect the Volga with the
Black Sea, and w’ork on this is to be
started next year. When it is finished
vessels will be able to pass direct from
the Arctic to the Black Sea.

Lancashire’s Largest Power Station
A new 51,600 kW BTH turbo-

alternator that is to be installed at the
Kearsley Power Station of the Lancashire
Electric Power Company will make
this the largest generating plant in
Lancashire. Some 18,500 tons of materia!
have been excavated and some 4,000
tons of concrete and 110 tons of steel
reinforcement have been put into the
foundations on which the alternator
will rest. The new macliine will be
brought into operation in August, 1936.

A Tunnel Under the Japan Sea
A new undersea railway tunnel

that will be the longest undersea tunnel
in the Far East is to be built during
the next few years. It will run beneath
the Kwan non Straits, the link between
the Inland Seas and the Sea of Japan,
and will connect Japan’s main island,
Honshu, with Kyushu. It will be one
and two-third miles in length, one mile
of which will be under water, at  a depth
of 120 ft. belo'v sea level and 21.6 ft.
below the bottom of the channel, and
will be in the form of a tube 28 ft. in
diameter.

Boring tests have already been made
in the sea-bed, to ascertain the depth,

Station, Manchester, provides a striking
illustration of the reliability of modern

electric supply
p l an t s .  Th i s
plant, which is
shown in the
upper illustration
on this page, was
first put into ser-
vice at the end
of 1928, and dur-
ing 6 |  years up
to June of this
year it ran for
49,468 hours out
of a possible total
of 57,180 hours,
and during that
period generated
1 ,580 ,908 ,600
units of elec-
tricity. The rotor
of the machine is
83 ft. 6 in. in
length, and about
100  tons  i n
weight, and dur-
ing  t he  per iod
mentioned made
4 ,452 ,  120 ,000

revolutions. The coal consumed in pro-
ducing the steam to drive the turbine
totalled about 854,000 tons. Recently
the machine was stopped for inspection
and after a few minor repairs had been
carried out was put back into service.

An interesting comparison may be
made between the speed of the blade
tips on the largest wheel in the turbine

and the speed of the Earth. The speed
of the blade tips is 548 m.p.h., while
the surface of the Earth in the latitude
of Manchester moves round its axis
at 625 m.p.h.
Novel Lighting Effects for the “ Queen

Mary*'
Among the many novel features of

the Cunard White Star liner “Queen
Mary** will be a wonderful system of
kaleidoscopic lighting in the ballroom.
The system will be controlled by a
special thyratron valve that is being
manufactured by the British Thomson-
Houston Co. Ltd., and which will enable
hundreds of coloured lamps to be
alternately dimmed and brought to
full brilliance in a pre-arranged sequence,
thus producing fascinating and con-
stantly changing colour effects.

Picking Cotton by Machinery
A new device that has been developed

in the United States seems likely to
replace hand picking of cotton by
machine picking. The machine consists
of an endless belt to which are fixed
hundreds of driven smooth wire spindles.
In action the belt is drawn over a row
of cotton plants, and the rotating
spindles, which are moistened slightly,
collect the cotton pods without injuring
the plants. The cotton is then stripped

from the spindles and delivered by a
fan to a storage bin.

Novel Machine for G.P.O.
An ingenious machine for sorting letters

is being tried out at Brighton Post Office
by the G.P.O. The machine is reported
to have an output of 24,000 sorted letters

This Metro-Vick 41,000 kW turbo-alternator set at  the Barton Power Station, Manchester, has a remarkable record of
service and reliability. Photograph by courtesy of Metropolitan-Vickers Electrical Co. Ltd., Manchester.

The League of Nations Radio Transmitting Station at Prangins
(Vaud). Photograph by courtesy of the 4 4Sulzer Technical Review.*'

shutter and these prints overlap to make a
composite print 32 in. by 32 in. From an
elevation of 30,000 ft., 760 sq. miles of
ground area can be included in the com-
posite photograph. The camera complete
with the 10 rolls of film needed for a
single loading weighs 275 lb. This amount
of film is sufficient for 2,000 separate

and speed, of the currents. photographs or 200 composites. per hour.

gradually filling, and the photographs,
which are being taken at intervals as the
water rises, will be used to provide details
for making a contour map of the reservoir
basin. The camera consists of two units
each containing five lenses fitted with
separate shutters controlled from an
electric master shutter. Ten prints are
taken with each operation of the master
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D □The Suez Canal

Interesting Facts about a Great Waterway
By Harold J. Shepstone, F.R.G.S.
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THE Suez Canal, often alluded to by sailors as "The Ditch/*

which connects the Mediterranean with the Red Sea, has been to
the fore of late, as it is by this waterway that Italy transports her

men were forced labourers who had been sent to work on the canal
by the orders of the Khedive, much against their own wishes* I t
looked as  if the sudden withdrawal of labour would wreck the whole

troops and muni-
t i ons  t o  he r
African colonies,
Eritrea and the
Italian Somali-
land.

By interna tion-
al agreement the
waterway is ‘"open
to all vessels in
time of war as in
time of peace
without distinc-
tion of flag/' That
rule has always
been upheld . In
1914 some Ger-
man ships reached
the canal before
the British naval
craft could round
them up. The
Br i t i sh  were
camped on the
canal banks and
had fortified works there, but not a shot was fired. When the
German ships emerged from the canal, however, they were seized,
for "free passage" does not mean "sanctuary/’

The Suez Canal was the first of the great artificial waterways to
be constructed, and it was a daring piece of work on the part of
its engineer, M. Ferdinand de Lesseps.

There was a series of lakes along
the route of the proposed channel,
and de Lesseps decided to run the
canal through them. There are five in
all, and before the canal was cut they
were little more than dried up de-
pressions. The canal track in these
lakes has a total length of 27 miles;
and the total length of the waterway
from Port Said on the Mediterranean
to Suez on the Red Sea is 100 miles.

On 25th April, 1859, de Lesseps
turned the first spadeful of sand at
Port Said, and it was not long before
the promoters of the canal recognised
the magnitude of their task, and the
innumerable difficulties they would
have to surmount. Armies of work-
men bad to be transported to the
scene of operations, housed in tents,
and provided with fresh water and
provisions brought by camels from
distant Cairo and Alexandria, At the
end of two years not a fiftieth part
of the canal had been cut, and it was
clear that the original estimate of
/8,000,000 set apart to carry out the
scheme would be insufficient. As a
matter of fact, £17,120,000 was spent
before the work was completed. Even
so, the width of the waterway had to
be reduced in parts to less than one-
half of that originally proposed; and
to make up  for this reduction, “gares/'
or sidings, were constructed at frequent intervals to allow vessels
to pass each other or moor for the night.

The Khedive of Egypt supplied an army of 30,000 fellaheen, or
native labourers, for the heavier and more laborious part of the
work, but after some time they were suddenly withdrawn. These

scheme, but the
engineers hired as
many labourers as
they could, and
introduced power-
ful excavating
machinery. The
last barrier was
pierced on 15th
August, 1869, al-
most exactly 10
years from the
date of commenc-
ing, and on the
fo l l owing  17th
November the
wa te rway  was
opened for traffic.
By means of the
canal the distance
between Western
Europe and India
is reduced from
11,379 to 7,628
miles, a saving

of from seven to ten days in the journey.
M. de Lesseps was sanguine enough to estimate that the tonnage

of ships passing through the waterway would be three millions in the
first year, and probably twice as much during the second year. As a
matter of fact, only 491 vessels used the canal during the first year,

representing an  aggregate tonnage of
436,618; and it  was not until the
waterway was nine years old that the
three million mark was reached. In an
ordinary year some five thousand
vessels make use of the waterway,
representing an aggregate tonnage of
between 25,000,000 and 30,000,000,
just over 50 per cent, being British.
The dues paid by these ships amount
to between £7,000,000 and £8,000,000.
Loaded ships are charged 6s. 8d. per
ton, ships in ballast 3s. 4d. per ton,
plus 8s. 4d, for each passenger.

It required experience to find out
the most effective way of handling
the large and valuable ships for which
the waterway specially catered. For
instance, it was not until 1886 that
ships could pass through the canal at
night. This difficulty was got over by
making each ship illumine her own
course by carrying a powerful search-
light capable of spreading light 400 ft.
ahead. Vessels that do not possess
such lights can hire them on entering
the waterway at  Port Said and
return them on leaving at Suez.

The first ship that effected a free
passage by night was the P. and O.
steamer “Carthage" which accom-
plished the journey in 18 hours.
Hitherto vessels had to  take anywhere
from 24 to 36 hours to cover the
100 miles.

To many readers the rules governing ships while making the
passage may seem strange. Written information as to his ship must
be handed in by each captain —her name, nationality, draught, and
port of sailing and destination, as well as  liis own name, and that of
owners and charterers, and the number of passengers and crew.

General view of Port Said, at the Mediterranean entrance to the Suez Canal.

The statue of M. Ferdinand de Lesseps, the builder of the Suez Canal,
on the jetty at Port Said.
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dynamite on board, as well as a supply of detonators. It was
decided to blow up the vessel, and this was accomplished by
means of large mines fired by electricity. The firing station was
located three miles from the sunken wreck. When the mines
were fired an enormous column of water and debris immediately
arose, and ascended continuously for five seconds, the estimated
height of the column being over 1,500 ft. The water of the canal

overflowed the
su r round ing
country for a
thousand yards in
every direction,
and fragments of
the ship were dis-
tributed over a
circle 1,200 yards
in diameter. The
enormous down-
ward thrust of
the explosion was
shown  when
soundings came
to be taken over
the spot where
the ship had lain.
There was found
a huge hole 73 ft.
in depth.

The result of
this accident was
that within a
period of four

days the authorities had to handle no fewer than 109 vessels
that had been delayed, 53 passing from the north, and
56 from the south, directly the canal was re-opened, and
this was successfully accomplished without the slightest
hitch.

When first opened the canal had a level depth of 26 ft.,
a width at bottom of 76 ft., and a width at water level
of 150 ft. It is now 38 ft. deep, with a width at bottom
of 147 ft., and from 240 ft. to 360 ft. in width across at
the water level. It is still being deepened and widened;
and on this work alone more than /14,000,000 has been ex-
pended since the waterway was opened to traffic. Quite apart
from enlarging the canal, a whole fleet of dredgers is continu-

ally engaged on merely
keeping the channel free
from sand. In one year
three million cubic yards
of material were taken
out of the canal by these
dredgers.

Despite the heavy cost
of running the waterway
and keeping it open for
traffic, the scheme has
been a financial suc-
cess almost from the
first, and Suez Canal
shares are always much
sought after. By the
purchase, in 1875, of a
big block of shares origin-
ally held by the Khedive,
the British Government
obtained a joint con-
trol over the canal with
France. To-day the
British Gove rnmen t
owns some 44 per cent,
of the share capital,
most of the balance be-
ing held in France. But

France and Britain are only controlling the waterway for
the time being as trustees. Legally speaking, it is an Egyptian
concern. On 17th November, 1968, thirty-three years from
now, the canal passes automatically to the Egyptian Govern-
ment, just as leasehold property passes back to the ground
landlord at the termination of the lease.

As regards the future of the canal there are several possi-
bilities. First, the maintenance of the quo, Britain pro-
tecting and France running the works as she does now; second,
the canal to be run internationally through the League of Nations;
third, for the waterway to be reorganised on an Anglo-Egyptian
basis; and fourth, for Egypt to take over the canal, which is
what she says she intends to do.

Warships, too, have to supply a copy of their muster roll.
Naturally nothing must be thrown overboard, especially ashes

and cinders; also nothing is to be picked up, notice of any article
lost overboard being left at the nearest station. No guns shall be
fired, and no steam whistles blown, except in cases of extreme
danger. One rule also states that no burial is permitted in the canal
banks. All sailing vessels above 50 tons must be towed, above 150
tons they must
take a pilot, and
no sailing craft
may navigate at
n igh t .  Whi l e
pilots are com-
pulsory, the entire
responsibility still
rests with the
captain. If local
pilots know the
canal better than
a stranger, it is
argued that cap-
tains know more
thoroughly the
peculiarities and
steering capabili-
ties of their own
ships.

If a collision
appears likely, all
ships are instruct-
ed to run aground
to avoid it, the
yielding nature of the shallows near the banks offering the lesser of
two evils. But no other ship is permitted to help off a grounded one.

Ordinary steamers make the passage of 100 miles in 16 hours.
There is nothing particularly exciting in the trip. Entering at Port
Said, the canal crosses about 20 miles of Lake Menzaleh, and 22
miles farther on it reaches Lake Timsah, where is situated Ismailia,
to-day a flourishing city boasting of its theatres, cinemas, hotels,
restaurants and clubs, where the officials of the canal and the
pilots reside. Fifty years ago it was a small Arab village.

On each side of the narrow waterway stretches the boundless
desert. Here and there one is pointed out places of Biblical and
historical interest. Now and again, too, one catches sight of a
caravan of laden camels patiently wending their way along the
routes that have been in
use for carrying merchan-
dise in this way for thou-
sands of years.

A fine plan for giving
safety to all ships in tran-
sit is in operation, much
resembling the well-
known block system. The
company control the de-
parture and entrance of
all ships, the order of
precedence being wholly
in their hands, by which
not only safety but the
speed of mails is ensured .
No ship may demand
immediate passage for
any reason, but prefer-
ence is given to regular
mail steamers under
Government control.

The canal is blocked out
in divisions, and at the
head office in Ismailia a
dummy model shows the
exact moving position of
everything afloat. No ves-
sel may proceed until the way is clear, and a complete system
of telephonic signals ensures this being done. Along the banks are
small stations, 12 between Port Said and Suez, each furnished with
a high masthead, from which red and yellow balls by day, and
coloured lights by night, announce to each vessel whether to
proceed through the next division or to "tie-up" and wait for
one to go by from the opposite direction. Ships proceeding in the
same direction are not allowed to pass one another. Every five or six
miles there is a short widening, or "gare," where vessels make fast.

With all these precautions, collisions do occasionally occur,
and ships have sunk and held up the traffic for days. The most
recent striking instance was the case of the steamer “Chatham”
which took fire and was scuttled. She had about 100 tons of

A large steamer entering the canal.

Another view of the canal, showing the typical scenery.
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Through the Alps on the Footplate
The Wonders of the St. Gotthard Line

By “Observer”
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No. 11801, one of the newest locomotives of the Swiss Federal
Railways, backed on in place of the one that had brought us

from Lucerne.
TO the numerous footplate trips that I have had the good

fortune to make, I have lately added one that will, I think,
long remain the most
memorable of all. It
was over the wonderful
St. Gotthard route in
Switzerland, and by
favour  o f  t he
authorities of the Swiss
Federal Railways I was
able to travel all the
way from Lucerne to
Lugano in the driver’s
cab and to observe the
scenic beauties and en-
gineering marvels of the
line from that excellent
point of vantage.

Tt was an enthralling,
never - t o -be  - forgotten
experience. The weather
conditions were perfect,
with brilliant sunshine
and cloudless skies all
the way. 1 was favoured,
too, in having as a com-
panion on the footplate
an  Engl i sh-speaking
t echn ic i an ,  He r r  F.
Wuscher, from the loco-
motive department at
Lucerne, who gave me

Only one sister engine
of the class, No. 11851,
has been built as yet,
and with a horse-power
of 8,500 they rank among
the most powerful loco-
motives in the world.
Each has a length of
111 ft., weighs 244 tons,
and runs on 28 wheels,
the wheel -notation being
2-4-2-4-2+2-4-2-4-2 .
Owing to their great
length they are articu-
lated, being composed
of two similar halves
closely coupled together.
No. 11801 has 16 driving
wheels of 5 ft. 3j| in.
diameter. No coupling
rods are used, as each
d r iv ing  ax l e  has  a
separate motor. This
mammoth  locomotive
was designed to haul
express trains of 600
tons at a speed of
40 m.p.h, over the moun-
tainous grades of the

all possible information,
and by his friendly help
added much to the pleasure and interest of the journey.

The Gotthard line is one of the great European through routes

No. 11851, the sister engine to No. 11801 on which the journey described in this article was made. The illus-
trations are reproduced by courtesy of the Swiss Federal Railways.

St. Gotthard route, and
in the course of my trip

I was able to observe the masterly ease with which its work was
done and the set schedule improved upon. Even on the terrific

over which travel heavy international expresses that carry pas- grades that rise un brokenly at between 1 in 37 and 1 in 40 for
the 18 miles from Erstfeld to
the entrance of the St. Gotthard
tunnel at Gbschenen, it simply
played with its heavy train.

After a gentle start from Erst-
feld, acceleration was very rapid,
and within three miles we were
travelling at 57 m.p.h., only five
less than the maximum of 62
miles, or 100 kilometres, per
hour allowed on this route. But
soon the driver eased his engine
and we settled down to an even
44 m.p.h., except when per-
manent way repairs called for
much reduced speed. Steadily,
resistlessly, we mounted upward,
the scenery meanwhile becoming
more grandly Alpine. On the
line itself a succession of ex-
cep t iona l  f ea tu re s  c la imed
attention.

At Amsteg we crossed a lofty
viaduct that spans the entrance
to the Maderaner Valley, while
down below we saw the power
station from which, in conjunction
with a similar station at  Ritom
on the southern section, the
Gotthard line derives its motive
power. As we neared Wassen I
noted with heightened interest
the extraordinary engineering
devices that had to be employed
to enable the line to rise with
the ever-steepening bed of the

sengers from Britain, France,
Germany, Belgium and other
countries of Northern Europe to
Italy and other lands beyond.
The particular train by which we
travelled was the one leaving
Lucerne at 10.40 a.m., and our
locomotive, electric, of course, was
No. 12342, built in 1922, and
having the 2-4-4-2 wheel arrange-
ment. The train behind us weighed,
with passengers and luggage, 400
tons. At Arth-Goldau, where we
made our first stop, we picked up
some coaches from Zurich, thus
bringing up our load to close on
500 tons. Included in this heavy
train were some through coaches
from Amsterdam to Genoa, while
other vehicles were marked for
such diverse destinations as
Locarno, Chiasso, Milan and
Ventimiglia.

In the earlier stages the line
ran for much of the way close to
the lovely Lake of Lucerne, but
from Fluelen onward our route lay
up the valley of the turbulent
river Reuss, and here we had to
cope with gradients that rose with
increasing severity. At Erstfeld,
37 |  miles from Lucerne, we
stopped for a change of locomotive
before tackling the mountain
section of the line, and my best
expectations were realised when A view of the driver's cab of No. 11851, showing the excellent lighting and convenienl

arrangement of the controls.
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further 16 miles to Chiasso. the frontier town where Switzerland
and Italy meet.

For the return working, No. 11S0I and its crew would leave
Chiasso at 6.21 p.m. with an express for Lucerne, arriving there
at 10.5 p.m At 11.50 p.m, they would leave again with a south-
bound express, and while the driver and his mate would be

relieved at Erstteld,
the locomotive would
go  th rough  to
Chiasso, reaching
there at 4.15 a.m.
The final trip of its
day's schedule would
be to take a heavy
freight train from
Chiasso to Erstfeld.
leaving the former
place at 6.58 a.m.
and arriving at the
latter at 10.15 a.m.
After less than two
hours for rest and
cleaning at its depot
at Erstfeld, it would
be due to take up
its daily round again
by coupling on to
the 10.40 a.m. from
Lucerne on its arrival
at Erstfeld just be-
fore noon.

Such a rota shows
that this monster
locomotive is being
employed to the ful-
lest extent. My own
trip on its footplate
gave me a deep im-

pression of its remarkable capabilities and high efficiency. The
running at all points was extremely smooth and done with a
sense of effortless ease.

In the course of the journey, we made 11 scheduled stops,
which occupied in all 42 min. 20 sec., leaving 192 min. 40 sec.
running time for the 124 miles and yielding an average speed
approximating to 40 m.p.h, This may seem low as compared
with that of many crack flyers, but when load, gradients, curves,
special restrictions and numerous stops have been taken into
account, it is safe to say that there is no more meritorious running
in the world to-day than that on the mountainous main lines of

Switzerland.
The driver and his

mate were keen on their
job. Since the "fireman”
has no firing to do. he
is able equally with the
driver to keep a sharp
look-out. Whichever first
catches sight of a signal
calls to the other whether
it is "off’* or not. The
cab is roomy and com-
fortable with its controls
all conveniently placed.
Automatic train control
apparatus is also fitted.
Radiators ensure warmth
for the crew on wintry
days when the weather
over the St. Gotthard
route is Alpine in its
severity.

An interesting pro-
vision, made with a view
to exact time keeping,

is the fixing of a copy of the working time-table before each of the
crew so that he may see at a glance the schedule to which he is
working. The time-table is held in a metal frame with a glass cover
and the rules strictly require that the correct page must always be
turned to view. A speed recorder and a variety of gauges also help
the men on the footplate to work their locomotive and train
punctually and efficiently.

This trip over the great St. Gotthard route confirmed me in my
opinion that there are no railways more wonderfully constructed or
more ably operated than those of Switzerland, and ol al) my
footplate runs this was certainly the cleanest, smoothest and
most exhilarating.

valley. Bearing away to the right we plunged into a tunnel that
pierces the hillside and in the course of 1,635 yards describes a
complete spiral; from which we presently emerged 115 ft. above
the point at which we entered. A little later we negotiated two
similar corkscrew tunnels which raised the line a further 400 ft.

One surprising consequence of this ingenious planning was that
we  pas sed  the
pro minentl  v -placed
Church of Wassen
no less than three
times; the first time
we were considerably
below it; the second,
about level with it;
while the third time
we looked down on
it from above!

At the next station,
Goschenen, 55 |  miles
from Lucerne, our
laborious climbing
ended ,  and  on
re suming  ou r
journey after a brief
stop we found our*
selves entering the
great St. Gotthard
tunnel, the third
longest in the world.
Tliis colossal en-
gineering work took
10 years—from 1872
to 1882 — for its
execution, and its
cost amounted to
/2,700,000. It  has a
length of 9.3 miles,
a width of 28 ft. and
a height of 21 ft., and double tracks are laid throughout. I t  is
quite straight except for a curve at the south end, and gradients
rise moderately from each end to the summit in the centre, which
is 3,786 ft. above sea level. With electrical working the air is
clean and fresh, but in former days when steam ’ traction was
employed, three engines frequently being required on a train,
it was often very foul and offensive, and all carriage windows
had to be closed tightly during the passage through the tunnel.
Our transit of the tunnel was made in 10 min. 50 sec., and for
the greater part of the time the speed indicator showed a steady
90 kilometres, or 56 miles, per hour Within a minute of leaving
the tunnel we had come
to a stand in Airolo
station.

Journeying forward,
steeply falling grades
took us down the Leven-
tina Valley, where the
charming scenery was
d i s t i nc t l y  I t a l i an  in
character. Passing Piotta,
we saw the funicular
line that ascends to
Ambri and claims to be
the steepest railway in
the world, with a maxi-
mum gradient slightly
steeper than I in 1J!
Near Rodi Fiesso and
a t  G io rn i co  we
negotiated some more
wonderful spiral tunnels.
At Biasca, 93} miles
f rom Luce rne ,  we
reached the southern end
of the mountain section,
and thereafter gradients became more normal. At this point,
where running was very steady, my guide conducted me through
the interior compartments of the locomotive, and I was able
to observe the motors in operation.

During a stop at the ancient tow’n ol Bellinzona our train was
relieved of its Locarno portion, and here we were only 760 ft.
above sea level and more than 3,000 ft. lower than we had been
at  the summit in the tunnel. In the closing stages of our journey,
after a stiff ascent to Rivera we had descending grades before
we arrived, punctually at 2.35 p.m. at the delightful resort of
Lugano. 124 miles from Lucerne. Here I descended from the cab,
but the locomotive and its crew went onward with the train a

A picturesque view on the St. Gotthard line near Wassen, This village is passed three times at different levels bv the
railway on the ascent to the St. Gotthard Tunnel.

The northern mouth of the St. Gotthard Tunne’,  near Goschenen. The railway on the r ight is ‘he Srhollenen >'ne.
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The Aire and Calder Navigation
Link between Yorkshire Towns and the Sea

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a
I N the 17th century the lack of good roads from inland towns to

seaports was balanced to some extent by the extensive use*of rivers
for the transport of freight from towns on their banks to convenient
ports. The Aire and Calder Navigation owe their existence to
the need at that time of better river transport between inland
Yorkshire towns and the sea.

The company
began in a small
way in 1698 by
improving t he
rivers Aire and
Calder, from Leeds
and Wakefield re-
spectively, down
to  Cas t l e fo rd
where they meet,
on to Knottingley,
and down the
Lower Aire where
it  joins the River
Ouse. By 1774
traffic from Leeds
and Wakefield
had increased so
greatly that the
company provided
an additional out-
let to tidal waters
by cutting a short
canal from the
R ive r  A i r e  a t
Haddlesey to the
River Ouse at
Selby. The Aire
and Calder were made more navigable by the construction of short
cuts at various places to avoid sharp bends and dangerous shoals.

Freight traffic on the Navigation's waterways continued to in-
crease, and in 1820 important developments to cope with it  were
begun, including the creation of a port at Goole on the River Ouse,
and the construction of a canal from there to Knottingley. The port
provided the com-
pany with their own
connection with the
tidal waters of the
Humber. In 1828 the
docks at Gode were
extended, and the
main waterways were
deepened so that ves-
sels of up to 250 tons
could pass up to
Leeds and Wakefield,
and when outward
bound could reach
Goole in eight hours.

Other improve-
ments carried out
about this time in-
cluded the enlarging
of the locks to enable
as  many as  five barges
to pass through at  the
same time, instead of
only one as formerly.
The shortest lock on
the main waterways
is 208 ft. in length and the narrowest one is 17 ft.  9 in. in width. The
low stone arch bridges at many points were replaced by girder
bridges of greater height and width, and boats can now pass each
other at  these places as on the open stretches. The bridges between
Leeds and Goole provide a minimum headway of 12 ft. 9 in.
and those between Wakefield and Castleford of 1 1 ft. The bends
of the waterway can easily be negotiated, and the sharpest can
be navigated by vessels 120 ft. long, 17f t .  6 in. in width and

of 7 ft. 6 in. draught. These big developments placed the company
in the unique position of owning both a fine system of navigable
waterways and their own port, and enabled them to  meet the severe
competition created by the rapid development of railways.

During the  first 100 years of the Aire and Calder Navigation other
inland waterways became established, and several of these catered

for territory ad-
joining that served
by the Navigation.
From time to time
the  company
therefore extended
their canal system
by acquiring some
of these smaller
concerns, includ-
ing a canal from
Wakef i e ld  t o
Barnsley. The
company shared
with the Sheffield
and South York-
shire Navigation
the cost of con-
s t ruc t i ng  t he
Junction Canal, a
short but very im-
portant one that
connects the two
systems of water-
ways. It joins the
Aire and Calder
Navigation about
seven miles above

Goole, and the Sheffield and South Yorkshire Navigation near Stain-
forth. To-day the Aire and Calder Navigation is 80} miles in
length, and its connections with other inland waterways provide
700 miles of canal communication.

The Navigation have a fleet of barges ranging from 50 to  150 tons
capacity for the transport of merchandise, and a fleet of steam tugs

to tow them. Diesel-
engined tugs are also
largely utilised by cer-
tain carriers on the
waterway, particular-
ly in connection with
the petroleum and
fuel oil traffic. A
special service of
night tugs is engaged
in towing to their des-
tinations barges that
have been loaded dur-
ing the day, so that
the cargoes can be de-
livered or re-shipped
next day. The banks
of the waterways are
protected against the
wash caused by the
propellers of screw-
driven vessels.

The waterways of
the company pass
through the principal
portion of the West

Yorkshire coalfield, and many collieries use them for the conveyance
of coal to Goole by means of the company’s compartment boat sys-
tem. It is claimed that this is the most economical and efficient
method of transporting coal in tliis country, and it is not used any-
where abroad. The compartment boats, or “Tom Puddings” as the
watermen have nicknamed them, are floating iron or steel boxes
20 ft. in length, 15 ft. in width and 8 ft. in depth, and hold 40 tons
of coal. The ends of each boat are slightly curved, and there is a

Knostrop Lock, one of the locks on the upper section of the Navigation through which traffic to Leeds has to pass. Theillustrations to this article are reproduced by courtesy of the Aire and Calder Navigation.

Aerial view of Goole Docks, looking East. The main entrance locks are on the right.
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are berthed the ships awaiting the coal. These hoists have a lifting
capacity of 100 tons and are of special construction. The cage
of each hoist carries a U-shaped receptacle called a cradle, and
both are submerged when at the foot of the hoist, so that a loaded
compartment boat can be floated on to the cradle and clamped
in position. It is then elevated by the cage to the top of the chute,
the cradle and boat are tilted mechanically, and the coal descends
the chute into the holds of the ship. When the compartment

boat is emptied the
cradle returns it to
the cage and all
three descend to
the bottom of the
hoist, where the
boat is released
and floated clear.
One of the hoists
is fixed on a float-
ing pontoon.

There are also
ordinary hoists of
25-tons, 4Odons
and 50-tons lifting
capacity for tip-
ping coal from
railway wagons,
and for heavy
lifts. Coal tipped
down a chute
often breaks up
considerably as it
descends into the
ship. About two
years ago the

Navigation equipped one of their hoists with a Mitchell anti-
breakage appliance, and it has proved so satisfactory in reducing
the breakage of the coal to a minimum that similar equipment
is to be fitted to the other hoists.

The port of Goole has an advantage over the Humber ports
in being the nearest one to the large industrial areas of West
and South Yorkshire, and it is well equipped for dealing with
many branches of commerce. In addition to the hydraulic hoists
and cranes for the coal traffic, there are powerful electric cranes
for handling general merchandise; ample shed and warehouse
accommodation, and extensive wharves. Ships of up to 2,000
tons can reach Goole, and when the improvements on the upper
portion of the River Humber now in hand are completed, the
port will be accessible for ships of 4,000 tons. The two main

entrance locks from the
River Ouse are 500 ft.
in length and 47 ft. in
width, and 264 ft. in
length and 58 ft. in
width, r e spec t ive ly .
An additional large en-
trance lock, designed to
accommodate 4,000-ton
vessels, is being con-
structed at the south-
east corner of the port.
The nine docks have
a total water area of
46J acres and three
miles of quayage. They
are all connected, and
the water in them is
maintained at a fixed
level unaffected by tides.
There are three dry-
docks for ship repairs,
and the largest of these

can accommodate ships 270 ft. in length and 50 ft. in width.
The Navigation send their boats alongside .ships in the docks

at Goole and Hull, in addition to receiving traffic from the quays.
Canal boats of a special type are employed for the transport
of petroleum spirit from these ports to depots at Hunslet, near
Leeds, and at other points alongside the waterway, where the
spirit is pumped direct into the storage tanks of the oil companies.
At the present time there are 17 petroleum and fuel oil depots
on the waterway, and the quantity carried last year amounted
to 36,600,000 gallons. Another important branch of the Navi-
gation's activities is the collection of freight from, and delivery
to, towns near the waterway, and a large fleet of motor vehicles
is maintained for this work.

We are indebted to the Aire and Calder Navigation for the
information contained in this article.

recess in the after end to receive the vertical stem of another boat,
which can then be coupled to it. In this way a train of 19 or more
loaded compartment boats, conveying a total of from 700 to  800 tons
of coal, is made up, and it is towed to Goole by one of 18 tugs speci-
ally built for the work. Each tug lias a crew of four men.

One of the trains is shown in an illustration on this page. Between
the tug and the first boat is what appears to be the cut-off portion of
an ordinary barge. This is a "headpiece," or leader, and its purpose
is to divert the
wash set up by the
tug’s propeller,
and thus prevent
it from swamping
the train. When a
train of empty
boats is in tow the
head piece is at-
tached to the front
of the tug. The
slightly curved
ends of the boats
enable the latter to
navigate easily
the bends of the
waterways, and a
pair of spring
buffers at the fore
end of each boat
enable the train to
straighten quickly
after pa s s ing
round a bend . The
demand for these
unique boats is
very great, and the Navigation own 1,100 of them.

Some of the collieries using the compartment boat system are not
very close to the waterways, and communication is provided by a
railway line from the colliery to a special basin, or enclosed water
space, built alongside and connected with the waterway. At the
basin the track extends down a concrete ramp into the water. The
empty compartment boats are left by the tug in the basin, and are
withdrawn one at  a time by means of a specially-built 12-wheeled
bogie that is lowered down the ramp so that the boat can be
floated over it. The bogie is then hauled up, raising the boat with
it. When the other boats of the train have been brought up in the
same way and made fast to the bogies, the latter are coupled up
and hauled to the colliery by the company’s locomotive, exactly
like a train of ordinary railway wagons.

At the colliery the
boats are shunted be-
neath screens through
which the coal is loaded
into them, and when full
they are taken back to
the basin by the loco-
motive. The lx>gies arc
uncoupled, and each is
lowered slowly down the
ramp until sufficiently
submerged for the boat
to float away, when the
bogie is hauled up again.
A special braking system
controls the lowering of
the boats down the
ramp. It is also interest-
ing to note that each
basin has been designed
so that the compression
of water in it helps to
arrest the momentum of
the boat as it enters the water. The floating boats are coupled
up to form a train, a head piece is attached, and the train is then
ready for the tug to tow it to Goole.

In the case of collieries situated very close to the waterway, the
compartment boats remain in the water but are moored alongside
a coaling staith or wharf, and the coal is discharged down chutes into
them. The loaded boats are dealt with in the same manner as those
in the basins. The locks on the portion of the main waterway from
Castleford down to Goole are large enough to accommodate a whole
train of compartment boats, together with tug and head piece, and
this avoidance of any uncoupling results in a great saving in time.

On arrival at  Goole the train is divided up, unless of course all the
coal is destined for one ship, and the compartment boats are sorted
according to their destinations. They are then towed by tugs to
one or more of four hydraulically-operated hoists alongside which

A loaded compartment boat brought by rail from an adjacent colliery and about to be lowered down the ramp in to  the
Stanley Ferry’ Basin, where i t  wil l float off the bogie.

Compartment boat train on the way to Goole. Between the tug and the first boat is a “headpiece" to divert
the wash set up by the tug’s propeller.
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Puzzle Your Sharp-Eyed FriendsPuzzle Your Sharp-Eyed Friends

: More  Magic for Amateur Wizards E
By Norman Hunter (From Maskelyne’s Mysteries)

AN amateur conjuring entertainment very often
suffers from a lack of showy apparatus and is thus

apt to be compared unfavourably with a professional
show, although the tricks performed may be just as
clever. I am therefore going to start off this year by
describing a big and quite sensational trick, the apparatus
for which can easily be made by any handy man.

THE VANISHING LAMP

The lamp is a large affair with a bulky bowl and a
wide spreading silk shade. It  stands on a thin tray.

The conjurer throws a cloth over the
lamp, carries it forward, and says

that he is going to put the lamp
out. “ I  don’t mean just put the
light out” he explains. " I  am
going to put the whole lamp
out. Watch. Go!”

As he says these words the
. light goes out and the cloth

The Lamp as the audience Th .e ' P vanished!
sees it The Secret. The body of the

lamp is made from one of those
collapsible lanterns made of metal frames hinged
together and filled in with gelatine. This is fastened
permanently to the centre of a square tray large enough
to accommodate the lantern in its collapsed state.
The sides of the lantern are painted some bright
colour. To the top of the lantern is
fastened a piece of thick cardboard of Electric
such a size that it will fit snugly into Torch
the tray. The cardboard is painted dead
black underneath and to
surface of the tray on top. Fasten the
cardboard to the top of the lantern
while the lantern is folded.

There is a hole in the top of the card-
board, and through this a length of stick
is inserted and used as a prop to keep
the lantern open.

The lampshade is a meat cover of the umbrella type
that can be bought at Wool worths. Take the gauze
off and cover it with coloured silk, then add fringe

round the edge. To the centre of the
cover, on the inside, tie the stick that

props up the lantern body, leaving
a fair amount of slack, and fix a

small pocket electric
torch to the shade.

You are now ready
to perform the illu-
sion.

the lantern and the

should be big; about 4 ft. square, and of
a light but not too transparent material.
Throw it over the lamp. Hold the top of
the shade with your left hand and put
your right hand under the cloth. Pull the
shade forward a little and you will pull
out the prop, allowing the lantern to
collapse. Your right hand steadies it and
prevents it from dropping with a crash.
Now walk forward carrying what appears
to be the lamp, but which is really only
the shade. At the right moment switch
off the torch, press the knob on top of
the shade, and the shade will close up,
leaving the cloth hanging from your
fingers as if it were empty. Figs. 1 to 4
will make the details clear.

Now for a version of one of the most
popular of all tricks.
CATCHING MONEY IN

The method used by
conjurers for this effect
number of difficult sleight of hand passes. Here is a
nice easy way to do the trick.

You sit in a chair and catch coins one at a time from
the air, dropping them into a brass bowl on a table in

front of you. At the finish you pour out
the coins in a shower on the table.

The Secret. There are two bowls. They need
not be alike, but they should both be of
metal. One bowl, the one the audience
know nothing about, has attached to its

rim a “bulldog" letter clip. By means of tape
passed through this clip the bowl is tied to the
arm of a chair on the outside. This chair is placed
sideways to the audience, with the bowl on
the side furthest from them. A cloth is draped
over part of the chair to hide the bowl (Fig. 5).

When you begin the trick you have concealed in your
left hand as many coins as you can comfortably hold.
You also have one coin in your right hand. The coins
in your left hand can repose till wanted in your trouser
pocket and you can secure them by putting your hand
in your pocket casually while you are telling the audience
about the trick. The coin for your right hand can rest
on the right arm of the chair till
wanted.

Seat yourself in the chair and
hold your single coin clipped in the
curved fingers of your right hand
(Fig. 6). Your left hand, with the
other coins, hangs quite naturally
over the arm of the chair, just
above the hidden bowl.

To catch a coin, make a grab-
bing movement in the air and
push the coin to your finger tips

THE AIR T, z. „
The doth after the

professional f om P as vanished
involves a

Meat
Cover

Cardboard

match the Prop
Folding
Lantern

FIG. 2
How the lamp is made

FIG5

w matches frag

Open
shade. Insert the prop and rest
the shade squarely on the card-
board. If it is carefully adjusted
the lamp will look most realistic
and quite solid. The cloth used

Choir with bow! attached.
Dotted fines show doth

to conceal bow!

FIG3
The lamp collapsing

into fne frag
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shown in Fig. 10, gripping the edge of the flap and the
top edge of the cloth together between first finger and
thumb, while the second finger holds the lower edge of
the cloth. Give the cloth a shake and let go of the front
edge. Tins will fall, revealing the embroidered design
(Fig, 11); but the loose skeins will remain hidden between
the flap and the top half of the cloth.

This is one of those useful tricks that can be worked
backward. For instance, instead of producing the
design from the silks, you could start with the design
showing, give the cloth a shake, let go of the flap,
which would fall, and the embroidery would apparently
fall off the cloth in the form of loose silk. If you do the
trick this way I suggest that instead of skeins of silk
you use a mass of loose silk.

When you are presenting the trick you might say
that you call it necromantic needlework, but really
it is a kind of needless work. There isn't any work
involved and no needles are needed.

THE BALL AND THE PLATE

This is a very easy trick, but none the less effective
for that. You show a soup plate, draw back your sleeves
and lay the plate upside down on the table. Taking

a ball, you make it disappear,
and when the plate is lifted
the ball is found underneath.

The Secret. In the act of
drawing back your sleeves you
practically do the trick. The
best sort of ball to use is one
of those solid rubber golf balls.
One of these you place under
your left armpit where you
can hold it concealed by pres-
sure of your arm. Show the
plate. Hold it in your right
hand, and with the left hand
draw back the right sleeve.
Take the plate in the left
hand and with the right hand
draw back the other sleeve.
You do this by placing the
fingers under the arm and the
thumb above, close up to the
shoulder. You will find this
brings the concealed ball natur-
ally into your hand. Now place

the plate in your right hand and so over the ball. Lay
the plate on the table with the ball underneath.

A good way to vanish the ball is as follows. Make your
right hand into a fist. Take the ball, a duplicate of the
one you have introduced under the plate ol course, and
stand it on top of your fist. Now apparently grasp the ball
with your left hand. As your fingers curl round it, how-
ever, the right hand is slightly opened and the ball allowed
to fall inside, where it is held in the curled fingers, much in

FIG.9

FIG.I I

with your thumb (Fig. 7). I t  is a
perfectly easy movement and looks
exactly as if you had caught a coin.
Apparently drop the coin into the
bow] on the table. Actually, however,
draw the coin back behind your
fingers again (Fig. 6) and drop one
of the coins from the other hand
into the bowl.

Continue in this way, catching
coin after coin and dropping one
each time from your hidden store.
If you time your movements nicely
the illusion of coins being caught
and dropped into the bowl on the
table will be perfect.
that I have left out one important

detail. The bowl on the table is empty. How can you
pour out of it the coins you have apparently dropped in?

There are several ways of doing this. You can intro-
duce a pile of coins into the bowl under cover of wiping
it out with a cloth before you begin the trick, the coins
being concealed in a fold of the cloth. Or you can have
a duplicate bowl containing the coins under a crumpled
cloth on the table. Show your
visible bowl to be empty. Put
it behind the cloth, at the same
time picking up the cloth and
taking it away with the empty
bowl inside. This leaves the
bowl of coins on the table,
but as the audience do not
know what is coming they will
not suspect any change has
been made.

Here is another showy trick.
NECROMANTIC
NEEDLEWORK

You show a piece of plain
material on both sides, also a
number of skeins of differently
coloured embroidery silk. Fol
sort of bag, you drop the silk inside, but at once shake
out the cloth, when the audience see that the silk has
embroidered itself into a beautiful design on the cloth.

The Secret. To make the cloth you will need three
pieces of material, preferably a dark colour. Each piece
of material is the same size and shape. A good size is
18 in. long by 12 in. wide. On one of the pieces persuade
a lady friend to embroider a design of flowers, or any-
thing else that takes her fancy. Now have the three
pieces of material sewn together as shown in Fig. 8.
A, B and C are the three pieces of stuff, C being the
one with the embroidery on. You will see that the
reverse side of this piece is covered with the other two
pieces so that the stitches do not show through. The
three pieces of material are sewn together round the
edges and across the centre.

If you now hold up the prepared cloth by the edge
marked A (Fig. 8), the flap will cover the embroidery.
But if you lift the flap and hold the top edge of it with
the edge of A, the cloth appears embroidered.

To perform the trick, first show some skeins of
silk of the same colours as the embroidery. Show the
cloth on both sides, holding it as shown in Fig. 9, with
the flap covering the design. Lay the cloth on the table
and put the skeins of silk on it. Now fold the cloth
over like a bag and pick it up. This time hold it as

Coin produced

You will notice

FIG. 8
How the three pieces of  doth

are ditched together

FIG.IO

the cloth into a

Coin Conceded
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catching trick already described. Drop
your right hand casually to your side, and
carry your left hand away closed as if
containing the ball. Make a crumbling
movement over the plate, show that the
ball has gone, lift the plate, and reveal
what is apparently the same ball, under
the plate.

You can repeat this trick if you like. Pick up
the plate with your left hand and place it in your
right, over’ the ball concealed there. Pick up the
visible ball with your left hand and put the plate
down, leaving the ball underneath as before. This
time, however, I advise you to use a
different method of vanishing the
visible ball. Have the cloth on your
table pinned up at  the back to form a
pocket. Put the ball down near the /
back edge of the table. Draw your
sleeves well back and apparently pick
up the ball with both hands. Actually
you cup your hands round the ball
and sw’eep it off the back of the table
into the pocket, bringing up your
hands as if holding the ball. The
rest is simple.

magician, as you can see by gollywog him-
self." Then produce the golly wog.

THE RADIO SCISSORS
"More and more things are being done

by wireless nowadays," you remark. "But
I think this will be a new one for you."

From a box you take a length of ribbon
and a thimble. You wind the ribbon
round the thimble, snap a small elastic
band round it, and give the packet to
someone to hold. You then take from
the box a pair of scissors. -

"My radio scissors," you explain.
"They cut by wireless. Look.”

YTou make a few snips in the air then
ask the person holding the ribbon to
unroll it.  When he does so he finds
it cut into several pieces.

The Secret. You will probably have
guessed that the whole ribbon must
somehow be secretly exchanged for the
cut one. This is how it is managed.

In the box, besides the scissors,
ribbon and thimble, is a duplicate
thimble, and wound upon i t  is a similar

length of ribbon that has been cut into about four pieces.
A small elastic band holds the ribbon round the thimble
and the packet is stood in the box with the mouth
of the thimble uppermost. The other thimble rests
beside it, also mouth upward. I t  may be stood in one
handle of the scissors for support.

Begin by taking out the ribbon. Show that it is
one piece, and have it examined if you wish. Now
put your right hand into the box and push your first
finger into the thimble. At the same time put the tip

of your second finger into the thimble
that has the ribbon round it as shown
in Fig. 16. Bend this finger down into
your palm and so conceal the ribbon.
Hold up  your first finger, and proceed
to wind the visible ribbon round it.
Put an elastic band round the ribbon
to keep it snug.

When you apparently take this roll
of ribbon and the thimble off your

finger what you really do is this. Hold your finger out
at arm's length (Fig. 17), then bring it round with
a swing into your left hand. Under cover of the swinging
movement bend down the first finger, and hold up
the second finger so that it  is the cut ribbon you take
off, the other remaining concealed as in Fig. 18. The
deception is perfect. Hand the cut ribbon to a member
of the audience and leave the other roll in the box
when you take the scissors out. At the finish, of course,
everything can be examined again.

In conclusion I should like
to emphasise that every con-
juring trick, no
easy, needs to  be tried over a
few times in private before being
shown to even the smallest audi-
ence, and every trick needs to
be presented in an entertaining
fashion. The attention of the
audience can be effectively divert-
ed at critical moments in the
performance by a few witty jokes
and sayings.

Frame
Brad —

7n
place T

FIG. 14

FIG.I5
Lifting paper
covered frame

with Golly
behind

OH GOLLY!

This is not only the sort of exclamation an audience
might be expected to make when they see this trick, but
it also indicates the subject of the experiment. Briefly,
you pin a sheet of paper over a thin frame, draw a
gollywog on the paper, burst the paper and produce an
actual gollywog from the drawing.

The Secret. The frame is unprepared. Just a thin
picture frame without glass or back and measuring about
12 in. by 10 in. A small brad is driven into
the centre of the top of the frame.

To the gollywog attach a piece of florists
wire, twisted so that two loops are formed,
one above the other as shown in Fig. 12.
Drive a headless brad into the back of the
table. Hang the gollywog on this brad
by the lower loop (Fig. 13).

To perform the trick, show the frame
and, if you wish, have it  examined. The

FIG.  17
About to place visible ribbon

in left hand

presence of the brad will excite no comment unless some-
one scratches himself on it.  Lay the frame on the table
with the bradded end to the back, and see that the brad
points directly towards the upper loop on the gollywog
(Fig. 14), which should project above the table. Pin paper
on to the frame. Lift the edge of the frame nearest the
audience and let them see the reverse side. Lower the
frame to  the table again, then slide it backward and stand
it upright. The edge with the brad scoops the gollywog up
behind the frame where it  hangs suspended ready to be

produced as soon as
the drawing has been
made (Fig. 15). You
need not be an  artist
to make this drawing,
the more crude your
sketch the better, be-
cause you can then
say: " I  may not be
much of an artist, as
you can see by my
drawing of this golly-
wog. But I 'm a good

matter how

FIG. 18
First finger
bent down,
taking uncut
ribbon out o fsight.
Second finger with
cut ribbon is brought
up  in its place

FIG. 16
How second finger secures duplicate
ribbon on thimble while first finger
Js picking up the other thimble
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Puzzle No. 11
What is the smallest number of weights, and of what

denominations must they be, with which can be
weighed any number of pounds from 1 to 63 inclusive?
Puzzle No. 12

What am I?
I have a head and two feet too;
I’ve seen them so I know it's true.
A bed has got four legs; that's so,
Yet only has one foot, you know.

Puzzle No. 13
Each of the following jumbled words when re-

shuffled spells the name of a fish:
NOALMS LINEKW
ELKCEMRA ECAPIL
SEYORT OHARC

Puzzle No. 14
A coster wished to pass along a road, across which

were three toll gates as shown in Fig. 2. He had no
money, so to the keeper of the first gate he said: “If you
let me pass I will give you half the oranges on my barrow
plus half an orange," and this offer was accepted.

At the second gate, and again at  the third, the.coster

Fig. 1 .
Puzzle No. 1

The notice in Fig. 1 is not spelled in the usual manner,
but i t  is quite easy to read. Try it!
Puzzle No. 2

If 12 elephants were standing in single
tile, all facing the same way, how many of
them could say: ‘‘My trunk is touching
another elephant’s tail?”
Puzzle No. 3

In the following composition the letters of
some of the words have been replaced by fig-
ures. The missing words may be found by
means of a 10-lettered keyword, the letters of
which are numbered 1234567890. The prob-
lem is to find the keyword and then substi-
tute the appropriate letters for the figures.

The 80678757890 of the revelries associated
with the festive 614690 undoubtedly 4668676
in harassing 39676 and 396716616 alike.
73161 675076 turn the 39561 upside down —
popular as they may bo with both 61216—
and the 7106890 is felt bv people of all
67478906 if they would be 390167 about it,
and not seek to 127105471 anything. Personally, 1
have a strong 097890 that anv 127106890 would make
the 687547890 unbearable and I have no 3168747890
in saying so!
Puzzle No. 4

If the letters of each of the addresses given below are
re-arranged, they will spell two well-known proverbs.

1. Geo. F .  L. Brook,
Heath Street,

Cardiff.
2. Mr. Strong,

Saloon Street,
Leigh-on-Sea.

Puzzle No. 5
A gentleman divided 7s. 6d. between two fathers and

two sons, each father and each son receiving half-a-
crown. How did he manage it?
Puzzle No. 6

A window in a certain house was recently made twice
its original size, but without increasing either its height
or its width. How was it done?
Puzzle No. 7

Arrange 15 matches on a table in such a pattern
that 10 triangles, 9 diamonds and one hexagon are
produced.
Puzzle No. 8

Can you cut a piece of paper into four pieces each of
exactly the same size, and put them together again so
as to form a symmetrical Greek cross?
Puzzle No. 9

When is a black cat most likely to enter a bungalow?
Puzzle No. 10

What word of five letters is never pronounced
rightly?

Fig. 4.
Puzzle No. 16

Arrange 20 coins, head and tail upward alternately,
in four rows as shown in Fig. 4. Then re-arrange the

coins, in ow  move, so that each of the five
rows consists of coins either all heads or all
tails upward. Several coins will have to be
moved, but the changes of position are to be
earned out in one continuous operation without
slopping. No coin must be reversed from head
to tail, or  vice versa.
Puzzle No. 17

Using 20 matches, form three squares and
four triangles in such a manner that when two
of the matches are moved six squares but no
triangles are produced.
Puzzle No. 18

The officials at a certain Post Office were
puzzled on receiving a letter addressed as
follows:

Wood
John
Hants.

After a study of the envelope, however, a
quick-witted postman was able to solve the mystery.
What was his solution?
Puzzle No. 19

Fig. 2.
made the same offer, and in each case i t  was accepted.

After passing the third gate the coster had no oranges
left. He had not cut any oranges, and he had only whole
oranges tostart with. Howmanyoranges had heoriginally?

Can you decipher the following message, which was
sent by a gentleman to his friend:
Rebellion Rebellion

Laws

Rebellion
Puzzle No. 20

stand
Sir, - you will

that in the year 1877
F-R-A-NC-E

Laws
uoiffrp>i

Rebellion

By placing the vowel “P* a t  the proper points in the
following diagram a sentence can be made. 'The end of
a line is not necessarily the end of a word.

B L L S S T
L L L V N G
W T H J M S
M T H N T H
S B G C T Y

Puzzle No. 21
Replace each dot in the following collection of letters

and dots by a vowel so as to form a sentence that reads
die same both backward and forward:

R.DR..TP.T.PT..RD.R.
Puzzle No. 22

My first is in marrow, but not in bone.
My second’s in plaster and also in stone.
My third is in bullock, but not in steer.
My fourth is in buck, but not in deer.
My fifth is in car and also in cab.
My sixth is in snatch and also in bands.
My whole brings joy to folk in all lands*

Fig. 3.
Puzzle No. 15

Rule off 36 squares on a piece of cardboard as shown
in Fig. 3. Then place 12 matchsticks down the centre
rows of squares as illustrated. The problem is to re-
arrange the matches so that there arc only 2 in any one
line, horizontal, diagonal, or perpendicular.
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Winter Internal Air Services
Many ot the interna) air services that

were in operation in this country during the
summer have been suspended until next
spring, but the number continuing to run
during the winter is probably greater than
in anv previous year* Hillman's Airways
are running a weekday service to Glasgow,
with call*= at Speke and Newtownards.
This schedule may be
altered when the com-
pany shortly remove to
new headquarters being
prepared at  Gatwick Air-
port Crilly Airways are
operating services from
Bristol and Norwich to
Croydon, where the
times of arrival enable
passengers for Paris to
catch Imperial Airways*
service to that city.

Railway Air Services
are continuing their regu-
lar daily services be-
tween London and Glas-
gow’. with calls at Bir-
mingham, Liverpool and
Belfast, and a northern
service is operated twice
daily on weekdays be-
tween Liverpool, Black-
pool and the Isle of Man.
The company are forging
ahead, and report that
at the conclusion of their
summer service their
machines had flown
500,000 miles on regular
trips, and had carried 300 per cent, more
passengers than in 1934, when they were
in operation from May to December. An
increasing quantity of freight is being
carried in addition to passengers.

The winter air lines of United Airways
include the first night-flying passenger
service in this country. This is from
Liverpool to Belfast, and on three nights
of the week to Glasgow. Blackpool and
West Coast Air Services are operating one
daily service each way between Liverpool,
Douglas and Belfast, and a service between
Douglas and Blackpool by way of Liverpool,

Sweden-Poland Air Service
The early introduction of an air ser-

vice between Sweden and Poland is
indicated by experimental flights that
have been carried out jointly by the
Polish air line company L.O.T., and the
Swedish Company A.B. Aerot cansport.
The flights have been made between
Warsaw and Malmo by way of Danzig and
Gdynia, a total distance of about 450 miles.

Coventry to have Three Aerodromes
Coventry will soon have three aero-

dromes. At present there is only one, at
Whitley Abbey, two miles south of the
city, and owned by Sir W. G. Armstrong
Whitworth Aircraft Ltd. The second
aerodrome is being constructed at Anstey,
six miles from Coventry, and is 140 acres
in extent. When completed it will be used

to accommodate a school
for the training of candi-
dates for Short Service
Commissions and N.C.O.
pilotships in the R.A.F.,
and of pilots for the
R.A.F. Reserve. The
school will be run by
Air Service Training
Ltd., and it is expected
that i t  will have about
16 Avro “Cadet”
biplanes. The construc-
tion of the third aero-
drome, at Badginton,
near Whitley, is well in
hand. It  will cover an
area of 250 acres, and
will be Coventry's muni-
cipal aerodrome.

British Machines in
Danish Air Force

British aircraft are
well represented in the
Danish Air Force, which
includes D.H. machines
of the “Gipsy Moth,”
“Tiger Moth” and
“Dragon” types; Bristol

“Bulldog" fighters; Hawker “Nimrods"
and "Dankoks,” and Avro “Tutors.”
Another type will be added to the list
when 18 Gloster “Gauntlets” now being
built in Denmark under licence are put
into service. The Gloster “Gauntlet" is a
single-seater fighter, fitted with a Bristol
“Mercury" engine.

The Danish-built “Gauntlets” will be
equipped with engines supplied by the
Bristol Company.

Another Atlantic Flight
The 24 th west-to-east flight across

the Atlantic was accomplished recently
by Lieut. Felix Waitkus, a Lithuanian
airman now living in America. He took
off from the Floyd-Bennett aerodrome
at Long Island, U.S.A., in a Lockheed
“Vega,” to fly non-stop to Kovno,
Lithuania. Shortage of petrol forced
him down when still 800 miles from
his destination, and he landed at Ballin-
robe, Co Mayo, Irish Free State. He
was in the air 22 J hours.

Conslructinc a winfl for a Fokker aeroplane. Photo, courtesy o f  N. V.  Nedcrlandsche Vliefltuigenfabrlek.

Miles “Nighthawk”
The latest type of Miles aeroplane is

the “Nighthawk/* a two-seater cabin
monoplane. I t  has been adapted from the
Miles “Falcon** that won the King’s Cup
Air Race this year, and of which an illus-
tration was given in last month’s issue.
The “Nighthawk” is intended as an
instrument and night-flying training

machine. It  has been produced at an
opportune moment, as the Air Ministry
now require “B” licence pilots to possess
an instrument-flying certificate.

The new aeroplane is very like the
Miles “Falcon" in appearance. The trailing
edge of the wings has hydraulically-oper-
ated flaps, and landing lights operated
from the cockpit are faired into the leading
edge. The cockpit is fitted with dual
control, and the double instrument panel
carries two sets ot blind and night flying
instruments. The two pilots, instructor
and pupil, sit side by side. Either half ol
the cabin can be shut oil from the other,
and the windows of the hall occupied
by the pupil can be obscured for instru-
ment-flying instruction without interfering
with the instructor's view.

Normally the machine is equipped
with a D.H. “Gipsy Major" engine, which
gives it a maximum speed of 150 m.p.h.
at 1,000 and a cruising speed of
130 to 135 m.p.h. A D.H. “Gipsy Six"
engine can be fitted instead if required
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The Control Tower at Croydon Airport
The lower illustration on this page

shows the Croydon Airport control tower,
from which aeroplanes approaching and
leaving the airport, are guided by wireless
when visibility is poor. At such times it
is the centre of a controlled area or zone
jnany miles in extent, which no aeroplane
can enter without
the permission of
the control officer.

The pilots of
aircraft f i t t ed
wi th  w i r e l e s s
equipment are
able to pick up
any broadcast
f rom Croydon
announcing that
the controlled
zone scheme is in
operation. If in-
ward bound they
inform the con-
trol officer of the
time they expect
to arrive, as only
one machine at a
time is allowed
to enter the zone.
He gives them
permission to land
at the time they
state, or as near to it as possible in the
circumstances.

Wireless equipment is not yet carried
by all aeroplanes, and when visibility
is poor the pilots of inward -bound machines
without wireless land at Lympne, Graves-
end, or  one of the other aerodromes outside
the controlled zone, and telephone to
the control officer for permission to enter it.

When an aeroplane leaves
Croydon a coded message re-
cording its time of departure,
registration mark, destination,
and particulars of the crew and
passengers, is sent by the Com-
munications Office, a depart-
ment in the control tower, to
other ground stations, and a
shortened version of the message
is passed to the control officer.
He has before him a map about
6 ft. square on which he pins
small flags to indicate the posi-
tions of aeroplanes flying to
and from the airport. Flags of
different colours are used for
the different air companies.

The latest development at
Croydon is the installation of
a G.E.C. system of floodlighting
operated from the control tower.
Each of the floodlights is of
1,000,000 c.p., and illuminates
4,500,000 sq. ft. of landing
ground.

Efficient floodlighting of the
airport is essential, as this winter
Imperial Airways are operating
two evening services from there,
one at 7 p.m. to Paris and the
other at 8.15 p.m. to Budapest.
On the latter service a halt is made for
the night a t  Cologne.

Large Monoplane for Air France
A large three-engined low wing mono-

plane has been produced by the Marcel
Bloch company for Air France. It  has
three Gnome- Rhone "Mistral Major" en-
gines, a retractable undercarriage and
accommodation for 30 passengers, and has
a cruising speed of 170 m.p.h.

New Short type Flying Boats
Some details are now available about

the fleet of large all-metal flying boats
under construction by Short Brothers
[Rochester and Bedford Ltd.) for Imperial
Airways. Each vessel will be of the high-
wing monoplane type with wing-tip
floats, and will have a span of 114 ft.,

an overall length
of 88 ft. 6 in., and
an all-up weight
of about 17 |  tons.
These figures are
slightly greater
than those of the
company's Short
"Scipio" flying
boats used on the
Med i t e r r anean
section of the
Empi re  a i r
route.

Each  ves se l
will be fitted with
four eng ines ,
which are expect-
ed to give it a
speed  o f
200 m.p.h., and
will carry suffi-
cient fuel for a
non-stop flight of
about 1,500 miles.

There will be two decks, the crew being
in the upper one and the passengers
below. The upper floor will have the
crew's quarters, the control cabin, the
wireless telegraphy cabin equipped with
short-wave and direction -finding apparatus,
and the mail room. The passengers’ quar-
ters have been planned on a luxurious
scale, and will attain a higher standard

of comfort than is to be found
on any present-day air liner.
Sleeping accommodation will be
available for passengers travel-
ling long distances, so that they
can remain on board when the
vessel moors on the water for
the night. As the wing is above
the hull passengers will have
a wide and unobstructed view.

Progress of Civil Aviation
The latest issue of the Air

Ministry annual “Report on the
Progress of Civil Aviation' 1 was
published recently, and covers
developments during 1934 in
38 countries of the world.
Although another 11 months
of air transport have passed
since the latest date dealt with
by the report, it gives an in-
teresting insight into the growing
adoption of aircraft for the
transport of both passengers
and freight.

The report shows that at the
end of last year the air routes
of the world totalled about
223,100 miles, an increase of
32,800 miles over the total for
1933, The United States topped

the list with 50,801 miles of air lines, and
the British Empire was next with about
41,000. Then followed Germany with
23,442 miles, and France 21,295 miles.

The safety of modern air trans port is
indicated by the fact that in 1934 there
were only two fatal accidents in a total of
51,600 flights on which 135,100 passengers
were carried.

The developments in each country are
dealt with separately in the report.

American two-seater mi l i tary observation biplane. Photograph by J .  Cunningham. Londonderry.

The Control Tower at Croydon Airport. Photograph by courtesy o f  "The Aeroplane.''

Imperial Airways Developments
During last year Imperial Airways car-

ried more passengers than all the foreign air
companies put together. Important de-
velopments planned for the near future
will help to maintain this lead. Arrange-
ments have been completed for a regular air
connection between Khartoum, on the

main England-South Africa route, and
Nigeria. Experimental flights between
Penang and Hong Kong are being carried
out as a preliminary to establishing a
regular service between Hong Kong and
the main England -Australia service.

Previous difficulties in regard to flying
over. French territory have been overcome,
and preliminary flights are in progress on

the Paris- Brindisi section of the Empire
air route. When regular flying is established
on this section, the present Paris-Brindisi
train link will be eliminated and the
Empire air services operated by aircraft
all the way.

It  is hoped to inaugurate next year a
passenger and mail service between
Brindisi and New York, in co-operation
with Pan American Airways. A large flying
boat is being built for this service.
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Testing “Bristol” Aero Engines
Research that Leads to Improved Designs
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AT the factory of the Bristol Aeroplane Co. Ltd., I de
there is a separate department where the important | of

demand. This is because the most important parts
: an aero engine, particularly in respect to the power

it can develop, are the
cylinder and piston assem-
blies, and much of the de-
velopment work in con-
nection with a new engine
can be achieved with only
one cylinder unit of the
design concerned. Valuable
information and the re-
sults of hundreds of hours’
running can be obtained
with it  in a fraction of
the time and at much
less cost than would be
necessary if a complete
engine were built for the
purpose.

The preliminary testing
of a new type of aero
engine is followed by further
research to ensure that it
will really have the power,
speed and durability that
it is designed to possess,
and the type test to which

work of developing the
main components of aero
engines ' of new design is
carried out by a research
engineer assisted by a speci-
ally qualified staff. Some
idea of the amount of work
carried out in this depart-
ment may be gained from
the fact that over 11,000
hours’ running were per-
formed on the single cylin-
der test units last year.

The testing plant is
divided into seven units,
which are housed in separ-
ate buildings and cubicles
specially designed to give
the most convenient layout
for each testing process.
Each cubicle is equipped
with the necessary indi-
cating and measuring in-
struments. Six of the units
are equipped with Heenan
and Froude hydraulic dynamometers, and are used
for research in connection with the development of
"Bristol” sleeve valve and poppet valve engines. These

Valve and cylinder head temperature observations being earned uui on Lne “mercury”
and ' ‘Pegasus” single cylinder Test Unit, This illustration and those on the opposite

“ . . . . . .  ----  « . Bristol Aeroplane Co. Ltd.
the engine is afterwards subjected affords the maker’s
official proof that the engine fulfils these requirements.

Development work does

page are by courtesy of the

dynamometers measure the power developed by the
engine under test, and each consists essentially of a
rotor mounted on a shaft and running in a casing.
The shaft is carried by bearings fixed in the casing,
which is free to swivel on anti-friction trunnions that
support it.

The engine to be tested is directly coupled to
the main shaft transmitting the power to the
rotor revolving inside the casing. Water is then
circulated through this casing to  provide the
hydraulic resistance, and at the same time to
carry away the heat developed. The resist-
ance offered by the water to rotation
of the rotor reacts on the casing,
which tends to turn on its anti-
friction supports; but this tendency
is counteracted by a lever arm
that terminates in a weighing
device. Thus the forces
resisting rotation
of the engine
shafts are caused
to react on the
weighing appara-
t u s ,  ensu r ing
scientific accuracy. The
range of power and speed ob-
tainable with the Froude dynamometer is very great.

The single cylinder test bench is always in great

not cease even when
the engine has passed
this severe test. A thor-
ough investigation is
made into the possi-
bilities of obtaining more
power and greater re-
liability from it  by altera-
tions in the valves or
their dimension, in the
materials used, oj* in
any of the other factors
contributing to its exist-
ing efficiency.

Many forms of air-
cooled aero engines have
been evolved, tested and
developed by the Bristol
company during the past
10 years. Recent intro-
ductions have been the
"Aquila0 and "Perseus”
types of sleeve valve
engine, which are shortly

to be put into production. The "Phoenix” compression
ignition engine, with which a world height recoYd of
27,453 ft. was set up in May 1934, was developed by
the company’s research department in collaboration
with the Air Ministry. The search for means of increasing

One of the six hydraulic
dynamometers in the Main

Engine Test Department. Photo-
graph reproduced by courtesy of

Heenan and Froude Ltd.
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the power output of this engine included a study of the
effects of supercharging, a method of improving engine
performance that  has become of great importance.

As supercharging
requires a great
deal of research and
development work,
e l abo ra t e  test
equipment has been
provided specially
for it  in the Bristol
factory. This plant
includes two elec-
tric dynamometers,
in separate test
rooms. The smaller
one was installed in
1928 and has a
100 h.p. motor with
a speed range of
1 ,700 to 2,700 r.p.m.
The max imum
speed attained by
aero engines has
mounted so rapidly
in recent years, however, that a 4 : 3 increasing speed
gear-box has been added to this apparatus so that it  can
cope with the more severe test conditions of to-day. The
larger dynamometer was introduced in 1933 with a view
to future needs, and its motor can develop 250 h.p. at
speeds up to 5,000 r.p.m. Each dynamometer has a clutch
that permits the drive to be
engaged as suddenly as desired
for the purpose of imposing
severe loads on the super-
charger.

Another important branch of
the work of the engine research
department is the testing of
auxiliary parts of aero engines,
and this is carried out in a separ-
ate room. The apparatus used is
arranged in four groups known
as “rigs," two of which are re-
served for the testing of engine
rear covers and their parts.
These two are driven by a
14 b.h.p. and a 4 b.h.p. electric
motor respectively, and one is
su i t ab l e  fo r  “Mercu ry , "
“ Pegasus” and “Perseus" en-
gine equipment, and the other
for “Aquila” engine equipment.
The third rig is driven by a
15 h.p. electric motor. I t  has
been specially produced for test-
ing the durability of aero engine
master rods under a variety of
loaded conditions, and results
can be obtained after 60 hours’
running that would take four
times as long if a complete en-
gine had to be used. The fourth
rig is driven by a motor of
25 h.p., and is reserved for test-
ing master rod bushes. In this plant the bush to  be
tested can be loaded up  to 50,000 lb. by means of
a hydraulic ram.

When a new engine design is finally approved and is put

into production, every engine of the type built is subject-
ed to tests as searching as those that marked the
development of the design. The reason for this is easy to

understand. The
failure of an engine
while the aeroplane
to which it is fitted
is in the air may
have serious con-
sequences, not only
for the pilot and
passengers of such a
macliine, but also
for people on the
ground. So great is
the importance at-
tached to the tests
that they are carried
out in strict accord-
ance with regula-
tions laid down , by
the Air Ministry,
and in addition to
power output the
consumption of fuel

and lubricating oil must be measured.
The testing equipment in the Bristol Company’s Main

Engine Test Department is very complete and consists of
six Heenan and Fronde hydraulic dynamometers, one of
which is illustrated on the opposite page. A conspicuous
feature of this apparatus is the large wind tunnel

through which is directed a
blast of cooling air upon the
engine under test. The engine is
mounted upon a mobile cradle,
thus facilitating the handling of
the engine. After the engine is
mounted on the dynamometer,
the shaft is fitted with an
adaptor for connecting it to the
flexible shaft of the dynamo-
meter. When running under
these conditions the entire power
of the engine is absorbed and
accurately measured.

During the test the engine
is placed in the mouth of the
wind tunnel, which is built of
heavy steel plate, the necessary
airstream being provided by
means of a specially designed
high-speed electric motor. Owing
to the need for keeping the
dynamometer out of the air-
stream, the tunnel is curiously
shaped, passing over the measur-
ing instrument and curving
by easy bends to the opening
facing the engine.

The latest addition to the
plant in the department is a
tilting test stand of special
design, incorporating a mount-
ing that allows the engine to be
tilted either up  or down while

running, in imitation of climbing or diving conditions.
The mounting is operated from a test cabin. An illus-
tration of this interesting apparatus was given on page
574 of the of October, 1935.

Observing cylinder temperatures on a "Bristol” sleeve valve single cylinder Unit.

This photograph shows one of the "rigs” provided for supercharging
aero engine Units.

I
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LIGHTHOUSES ALONG
A CALIFORNIAN COAST

Anciclesits cjf l&n&L St&un£

exposed wave-washed rock proved a difficult under-
taking, and occupied three seasons of hard and laborious
toil in very trying seas and weather.

One of the sea-builders’ greatest triumphs on the coast
here was the building of the Tillamook Lighthouse.
Tillamook is a small, abrupt rock formation, one mile
from the mainland. Its sides are so precipitous and so
inhospitable that even in calm weather landing is ex-
tremely dangerous, and during the first attempt to put a
working party on the rock the foreman lost his life. The
first thing the men had to do after they had effected a
landing was to drive away a particularly vicious herd of

sea-lions! The next
step was to erect a
shelter made of iron
and wood and bolted
to the rock. One night
a tornado drove the
waves completely over
the rock, crushing in
the shelter in which
the men slept, and
washing away most of
their provisions, and
nearly all their tools,
clothing and equip-
ment. For days at a
time, in the coldest
weather of a northern
winter, the men were
compelled to lie cling-
ing to the slippery

rock, drenched with icy water, buffeted by swiftly-suc-
ceeding storms of snow and sleet, and lashed by the bitter
sea winds. Some idea of the strength of the waves at this
spot may be gained from the fact that a few winters ago a
boulder weighing 1481b. was lifted bodily and sent
crashing down through the roof of the tower. The light-
house stands 183 ft. above the breakers, and to reach it
one rides upward in a skip—a sort of open-air elevator—
suspended from a steel cable. A recent incident reveals the
occasional bit of humour with which the many lonely
hours spent by the keepers of the light is broken. A
somewhat unpopular inspector arrived at Tillamook and
climbed into the  skip for a ride upward. As his boat pulled
away, the iron platform on which he stood suddenly and
unceremoniously started a downward movement. I t
struck the water without halting and immersed the digni-
fied official beneath the waves. He came up spluttering
with rage. A second time he was dropped. Again he
spluttered, and once more he descended into the sea. This
time he held his tongue. Whether any casual relation
existed between his expletives and repeated duckings I
cannot say, yet it  is true that his silence after the third

I T has been said of American lighthouses that no two are
alike, and there is some truth in this statement. Some of

them are built of stone, massive, tower-like erections like
those found around our coast; others are of iron or steel,
and still others of wood. Many of them are quite attrac-
tive edifices, reminding one more of a palatial residence
standing on a lonely rock in the sea than of a lighthouse.
Nevertheless, they are efficient structures, equipped not
only with a powerful light, but with automatic fog signals
and the very latest devices for aiding the mariner. Indeed,
“Uncle Sam’' is now fitting these beacons with radio,
which means that  in fog or storm a mariner can send out a
signal and a few
seconds later receive
word as to his where-
abouts and how best
to proceed.

Probably there is no
other stretch of coast
line where the light-
houses present such an
array of different
types as are to be
found along the Pacific
coast of America. Of
the 39 beacons along
California's 1,000-mile
coast no two are
exactly alike. Many of
them have been erect-
ed within the last 10 or
12 years, and they
may be said to represent the latest practice in lighthouse
building. Some of them are quite novel structures, such as
the South Hampton Shoals beacon erected only a few
years ago in San Francisco Bay. This is one of the few
lighthouses in the world to be built on stilts, and its main
work is to  warn shipping away from the shallow waters of
the Bay. Tins great square-shaped building, with its
many windows, spacious verandahs, and quaint tower,
has more the appearance of a seaside hotel than of a
lighthouse. The building is carried on iron piles driven
deep into the ocean bed, and driving the piles in the open
ocean proved no light task on account of the swift cur-
rents and choppy seas experienced at this point.

Not far away is the Mile Rocks Lighthouse, which helps
to guide ships through the Golden Gate. In this case,
however, the beacon rises from a lonely rock. The base is
a great circular structure fashioned of massive steel
plates, strongly bolted to one another, the interior being
filled in with concrete. On this firm foundation, well above
the ordinary wash of the waves, rises the lighthouse
proper in three successive tiers, the topmost one being
crowned with a lantern. The erection of this light on an

Point Arena, graveyard of Pacific ships, offers every modern aid to shipping in spite of its isolation.
Mile Rocks Lighthouse is shown in the heading.
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service occurred at the Los Angeles Lighthouse. Three
men had put out in a skiff. Green seas broke over the rocks,
yet they ventured forth after fish, and did not seem to
realise the danger they faced as the tiny craft bobbed
about in the wind-lashed waves. Suddenly, without the
slightest warning, a swell rolling in from the depths
lifted the skiff, dropped it  on the rocks beside the light
tower, smashed it  to smithereens, but left the valiant
three unhurt. So hard did the wind blow and the waves
lick at the breakwater that  the men could not reach
shore for two whole days.

Last midwinter the keepers of this particular beacon
were marooned for an entire week, although their tower
is connected with land by a solid line of heavy rocks.

After the second day their fuel be-
came exhausted, and even though
there was an ample supply in a shack
30 ft. away, no man dared brave the
gale to walk that short distance.
While the cook prepared meals with
the aid of a blow torch, others of the
watch stood by helplessly, watching
the great waves breaking over the
tower, smashing windows 30 ft.  above
the normal level of the sea, and
threatening even the light itself.

The keepers of the Los Angeles
Lighthouse had a unique experience
not long ago. Three times in as many
weeks ships crashed within calling
distance of the beacon. One night the
keeper was jarred from his chair when

a rending crash of
shearing metal split
the night with its
message of disaster.
He leaped to the
window, and there,
almost at his feet,
was a battleship!
Some mix-up of sig-
nals or misunder-
standing of the
course had driven
her on the rocks in a
storm; yet within a
few minutes, due to
the good fortune of
a glancing blow

instead of a head-on collision, she backed away and pro-
ceeded to port under her own power. A few days later a
merchant steamer, essaying a short-cut into the harbour,
smashed into the breakwater, tossing aside rocks weighing
10 tons as though they were so much straw. Again, due to
some unexplained good fortune, she escaped relatively
undamaged. Ten days or so later five fishing boats seeking
shelter in the lee of the rocks from a sudden storm were
tossed on the breakwater. All the men were saved.

The light commonly in use in the lighthouses off the
Pacific coast consists of two lenses of concentric rings
including 60 curved glass prisms. Such a light which costs
£11,200, has an official range of 14 miles, but the glow can
be seen in the sky on a fair night as far away as 25 miles.
In normal circumstances the light alone provides adequate
guidance for all ships. But the dread of the mariner is fog.
Then fog sirens are resorted to, the captain of the vessel
ascertaining his whereabouts by noting the direction and
number of the blasts. As a further aid the lighthouses are
now equipped with radio beacons.

immersion was followed by swift and safe ascent. The
sequel I cannot relate, for no record exists of his con-
versation with the operator of the skip during the
ensuing hour.

What is declared to be the most costly of lighthouses is
St.  George’s Reef, which stands on an isolated rock some
14 miles off the coast of California. I t  took seven years to
build and required an expenditure of £150,000. The rock
is so exposed and swept by the seas that the workmen
could not safely live on it as they did at  Tillamook, and it
was necessary to moor a schooner near the rocks to
provide quarters for them. They were transported back
and forth in a cage suspended from a traveller on a
cable one end of which was made fast to the rock and the
other to the mast
of the schooner. A
quick means of get-
ting off the rock
was necessary as
heavy waves, re-
sulting from off-
shore winds, would
begin breaking on
the rock without
any local warning,
and the sea would
rise so suddenly
that in three or
four hours from a
dead calm the crest of the rock
would be swept by the waves
and no one could live on it.

At the first examination of the
rock it was possible to make
only four landings in four
weeks. It  was a continuous
battle with heavy seas, and
often only six or seven hours* actual work
on the rock was possible in a week. On one
occasion when the tender went out carry-
ing the necessary supplies for the workmen
the schooner had disappeared. She was not
found till four days later, having drifted 80
miles, in spite of the fact that she was
moored by two 12,000 lb. anchors. I t  was
thought at first that  schooner and men
had been entirely lost.

In  the end the  sea-builder conquered and
crowned the rock with a magnificent
lighthouse. I t  stands on a specially prepared foundation,
or pier, rising to  a height of 70 ft. above the water. Above
this is the lighthouse proper, a square granite tower,
with a projecting stair cylinder. The lantern with its
light is 146 ft. above the sea.

Engineers declare that  no storm, however severe,
could possibly dislodge this massive-built beacon of
interlocking granite blocks on St. George’s Reef. Never-
theless, American lighthouses have been seriously dam-
aged by exceptionally heavy gales. One recent storm
threatened the destruction of the Los Angeles Lighthouse,
a remarkable structure in many ways, built a t  the end of a
rocky finger that extends two miles out into the sea. For
five days the wind howled and waves beat at  its  sides; and
when, after the sun reappeared, the keepers dared venture
forth into the open, they dropped a weight from the top
by a line, and found that the tower leaned in towards the
land! To this day it  leans away from the sea, as though
afraid of more storms to come.

The smallest shipwreck ever recorded by a lighthouse

(Top) South Hampton Shoals
Lighthouse in San Francisco
Bay. (Centre) St. George’s
Reef, said to be the world’s
most costly lighthouse.
(Bottom) Los Angeles light-

house.
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1 Yorkshire’s Underworld
The Fascination of Pot-holes and Caverns

By Sydney Moorhouse
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even then is not spared a wetting!

The journey down the main shaft was a wonderful experience.
All I was conscious of at  first was a feeling of sliding, yet so rhythmic
was the entire movement that I had none of the “sinking feeling'*

I had anticipated. Light
-------------------------------------------- gradually receded and a

gloom enclosed me. To my
ears came the crashing of
falling waters. The rocks on
both sides of the cave were
streaming with water and
luxuriant ferns were grow-
ing on the walls.

Thirty feet down a great
fall of water issued out of
the mountain side, and I
looked down to see another
huge volume pouring out
below’. For a moment I
thought I was going right
through it, but a guiding
rope took the chair away
from the main fall. On all
sides were curtains of water,
and I gazed down into
rainbow-hued depths.

The walls of the shaft
fell away, and I was
conscious of nothing but
darkness around and a
deafening roar of falling
water in my ears. Then my
feet touched something
solid, and I was lifted out of

the chair and hurried to some place out of *reach of the spray.
I found myself in a great hall, measuring 480 ft. in length, 82 ft.

wide at its broadest part, and 110 ft. high, a tremendous cave in
which one could put York Minster and still have room to spare.
But figures alone can convey no impression of that immense
underground hall, with the ceaseless waters crashing through the

hole in its roof. A strange blue
light comes down the main shaft,
and through it the falling
waters gleam silver,

Various subterranean passages,
worn out by the ceaseless action
of the waters, honeycomb the
ground, and many of these have
been examined and charted for
a distance of almost two miles.
Many beautiful stalactites and
stalagmites are to be found in
these passages. Stalactites are
icicle-shaped growths of lime-
stone, and have been formed by
the evaporation of water, satur-
ated with calcium bicarbonate,
dripping from the roof of the
cave; the stalagmite grows up-
ward from the floor, and is the
result of the stalactite’s own
deposit. From time to time
discussions arise as to the length
of time involved in these strange
accumulations, but it is im-
possible to make anything like
an accurate estimate of this, as

BY reason of its unique subterranean structure, Yorkshire is one of
the most interesting counties in England from a geological

point of view.
Amongst the limestone hills of Craven will be found immense

pot-holes and caverns which
have been hollowed out by
the action of water on
cracks and fissures in the
stone. Deep dowm beneath
the surface of the earth are
rushing streams, great
waterfalls, subterranean
lakes and mighty amphi-
theatres; and the pastime
of speleology, or “pot-
holing” as it is more com-
monly called, which consists
of the exploration of these
underground ways, is a
most fascinating one.

Theoretically speaking, a
pot-hole is a vertical cave,
and is usually connected
with systems of caverns and
underground watercourses.
There is, however, in actual
fact very little difference
between a pot-hole and a
cave, for Goyden Pot, in
Nidderdale, is actually a
cave, while Lost John’s
Cave, on Lech Fell, above
Dentdale, is really a series
of "pots” which require a
considerable amount of equipment for their descent.

The largest of the pot-holes is Gaping Gill, which is situated
on the slopes of Ingleborough and is some 365 ft. deep. The opening
of the main shaft is about 40 ft. across the top, and into it hurtle
the waters of the Fell Beck. A Settle man, John Birkbeck, made in
1872 the first recorded attempt to descend the pit, and he suc-
ceeded in reaching a ledge
206 ft. below the surface. In
1895 a Frenchman, E. A. Martel,
succeeded in getting to the
bottom by means of rope ladders.
To-day, however, much simpler
methods are employed. In order
to provide a drier descent the
stream is diverted so as to pre-
vent its main force from falling
over the lip of the hole, and a
winch driven by a petrol engine
lowers and lifts a bo'sun's chair
in which the pot-holer is carried
into the depths.

My first visit to the under-
world of Gaping Gill was in the
company of the members of one
of the leading Yorkshire cave-
exploring clubs. Heavy rain had
fallen throughout the previous
night, so that when we arrived
at the top of the pot-hole the
stream was pounding down the
main shaft and forming an
almost impassable barrier. How-
ever, floods soon subside in

was the entire movement that I had

One of the main passages in Gaping Gill, a famous Yorkshire limestone cavern. Photographs to
this article are by H. E. Whitaker, Denholme.

formations in Gaping Gill.Striking icicle-shaped

limestone country, and we had not long to wait before we could
make the trip. Soon the first man was standing on the wooden
gantry which stretched across the mouth of the hole, and was
ready to make the descent; and when he had been safely lowered
down, my turn came. As the chair passes through the spray
of a waterfall, one has to be well attired in waterproofs, and

the rate of growth varies from time to time through changes in the
amount of lime contained in the water, and the varying direction
and volume of the watercourses.

Some two and a half miles to the north-east of Gaping Gill is
Alum Pot, which is about 200 ft. deep. An attempt to reach the
bottom of this pit was made in 1847, but it was not until 1870 that
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Professor Boyd Dawkins, aided by a windlass and the navvies work-
ing on the Settle-Carlisle railway, accomplished the feat.

If you have no objection to getting your feet wet you can gain
some idea of what this pot-hole is like by exploring Long Churn
Passage, which leads into
which is some 150 yards
above Alum Pot. Al-
though no elaborate
equipment is necessary to
do this, care is essential
as there are some small
rock -pitches to be negoti-
ated, and one or two
rather deep pools to be
crossed. I would advise
the newcomer to cave-
exploring to leave the
deep 60-ft. fissure of Long
Churn Chimney into the
main shaft alone; but by
standing on the rocks
beside i t  you can get a
wonderful view through
the inky darkness to
where a shaft of light
streams down into
shaft of Alum Pot.

One of the most
teresting valleys
Craven from a cave-
exploring point of view is
the Dale, or Doe, Beck,
which rises on the south-
ern slopes of Whernside
and flows down between
that mountain and Ingleborough, in the direction of Ingleton. This
stream has a trick of constantly disappearing into the ground to
follow strange subterranean ways, and then coming to the surface
again.

About a quarter of a mile below the Hill Inn at Chapel le Dale a
sign indicates the way to ” Weathercote Cave,” which is one of
the most interesting features of this valley. A small charge is made
to see it, and the proceeds go to St. Dunstan’s.

On one side another stream hurled itself out of a side passage with
a deafening roar, and as far as could be seen was a succession of
fierce rapids. It  was impossible for us to venture in that direction
that day, so we turned our steps and found that straight behind the
sandbank was another passage which led us out into daylight

once more.
On the hillside behind

the Hill Inn is another
cave which can be visited
without elaborate equip-
ment. This is Douk Cave,
and is a very wet speci-
men of its kind indeed.
About 20 yards above
the inn a step stile leads
over the wall, and the
ensuing track is followed
upward for a couple of
fields’ length. The cave
lies in a hollow slightly
to the right, and has been
walled round to prevent
cattle and sheep from
falling into what at first
sight looks like a disused
quarry, but is actually a
result of faulting, that is,
the slipping, long cen-
turies ago, of the rocks
that form the strata of
the mountain.

Looking over the wall
you will see the entrance
to the cave in front of
you. A stream pours out

of it, and you will have to scramble up beside a waterfall in order
to gain access to it. Wading in the stream bed is the only possible
means of exploring this cave, and I have known the water be waist
high after rainy periods. After about twenty or thirty yards you
will be surprised to see daylight streaming in. Here the roof of the
cave has tumbled in, and you are at  the foot of a deep, narrow rift,
with vertical limestone walls on each side. Do not try climbing up
these; the hand and footholds are very insecure.

the main shaft, and the entrance to

the

in-
in

A Pool, known as "Dr.  Bannister’s Handbasin,’’ in the Alum Pot cave.

Beyond the rift there are some deep
pools to be negotiated. I once visited
this cave in company with a friend
who had a rooted aversion to walking
through any more water than was
absolutely necessary, and at this
point he decided to proceed straddle-
wise above the stream, looking very
much like a huge spider. In time,
however, the width became too great
for his legs, and he was forced to
descend into the stream at one of
its deepest places!

There are no side passages in this
cave, and you can go upstream for
a very long way before you need
resort to crawling. There are some
very fine stalactites to be seen
inside Douk.

In the same vicinity you will find
the White Scar Caverns, which were
only discovered about 10 years ago,
and have since been opened up and
illuminated so that all can see their
beauty. A guide is in attendance to
show visitors round, and the whole
system is lit up by  electric lights. The
underground waterfalls extend for
nearly a mile in length, and at the far
end of the caverns is a newly dis-
covered lake over which parties can
be ferried by arrangement.

There arc other caves in Craven

Passing through the gateway
into the enclosure, you come to a
deep black cavern with the deafening
roar of an unseen waterfall adding to
the erie fascination of the scene.
Some rough-hewn steps lead into the
pit, and then, passing under the arch,
you come to the second part of the
cave where the waterfall, a mad,
angry torrent, leaps out of a yawning
black hole and plunges over a 77 ft.
fall of sheer rock to disappear into a
subterranean river again.

From Weathercote you can follow
the dry bed of the river upward until
eventually you come to the spot
where it commences its long under-
ground journey among a series of
limestone clints. Still proceed up the
dale, and after about a quarter of a
mile you reach Gatekirk Cave where
the river comes out of a magnificent
archway. There are two entrances to
this fine looking cave. One is along the
riverside and the other a little way
to the left. Be careful if you decide
to enter by this latter way; after
about three yards there is a sudden
drop of about 15 ft. to the stream bed .

My last visit to Gatekirk was on a
day following heavy rain and the
beck was in spate. We managed to
scramble along the rocks to the right
of the stream for a little way, and
then turned off into a subsidiary pas-
sage on the same side. After crawling on here for a little way the
passage became too low for us to proceed farther, but another
opening on our left looked promising. We crawled through and
found ourselves in a little chamber, the roof of which contained

The entrance to the main shaft of Alum Pot from bottom of Long Churn
Chimney, by rope ladder descent.

which can be entered under the
supervision of a guide, such as the

Stump Cross Caverns on the Grassin gton-Pateley Bridge road, which
contain some of the finest stalactites and stalagmites in the county;
and the Ingleborough Cave, near Clapham. These are admirable
places for those who do not wish for the thrills and excitement

some lovely stalactites. Out of this a passage led us on to a sandbank
beside the main stream again. We stood there for a while gazing at
the magnificent sight of the stream pouring out of the graceful
arch at  the opening of the cave. Upstream all was strife and unrest.

of the explorer, but nevertheless would like to see some of
Yorkshire's wonderful underworld.

In conclusion, I would point out that cave exploring is not a
pastime for the individual. One or more companions are necessary,
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ORDINARY steel such as is used for bridge ships' plates and
frames, structural girders and the like, consists of about 99

per cent, iron, together with .25 per cent, carbon., .15 per cent,
silicon, and perhaps .60 per cent, manganese. For certain purposes
such steel is not
entirely satisfac-
tory, however,
and in the search
for a more suit-
ab l e  ma te r i a l
there have been
deve loped
" alloy' r steels con-
taining often con-
siderable percent-
ages of nickel,
chromium, man-
ganese, tungsten,
cobalt, molyb-
denum and vana-
dium. One alloy
steel has been pro-
duced that pos-
sesses a tensile
Strength of more
than 100 tons per
sq. in.; another,
used for crushing
machinery, actual-
ly becomes harder
the more work it  has to do; but the greatest metallurgical achieve-
ment of the last 25 years is probably the development of stainless
steel.

It  has been estimated that several million pounds are lost
every year simply as the result of the ravages of rust and corrosion.
We are all familiar with the sight of rusted knives, rusty railway
lines, and rust on ships’ plating; and there are many cases in the
chemical industries and elsewhere that we do not usually see,
where tanks, pipes and valves
are pitted and actually eaten
away by the corrosive attack of
acids. By the suitable addition
of alloys to  the steel its inherent
properties are fundamentally
altered, and according to the
alloy additions it  contains it  is
made proof against rust, sea*
water and even acids, including
strong nitric acid and boiling
acetic acid.

Chromium and nickel are the
principal alloy elements used.
Chromium occurs naturally as
the oxide found in the earth in
combination with iron oxide,
in a mineral called chromite. I t
is mined in New Caledonia,
Rhodesia, Turkey, Russia, Cali-
fornia, India and one or two
other places; and an iron-
chromium alloy known as ferro-
chromium is obtained by reduc-
ing the ore with silicon and
carbon in electric furnaces.
Nickel occurs mainly as the 2* a otic-(on
sulphide, in Ontario, Canada, and is reduced to the pure metal
either by smelting or by a complicated chemical procedure known
as the Carbonyl process.

Both chromium and nickel are found in sufficient quantities
in the Earth’s crust; but the cost of mining the ores, reducing the
metals, and then making and working the alloy steel, is such that
it is not economical to replace all ordinary’ steel with the stainless
variety. Rustless ships, for example, remain a dream of the future.
Nevertheless, rustless and acid-resisting steels are used to-day

in applications as far apart as cutlery and surgical instruments,
motor boat propellers and yacht fittings, domestic hollow ware
and huge pieces of chemical plant weighing several tons.

Let us now consider the effect of these various alloy additions in
modifying the pro-
perties of ordinary
steel and the
origin of stainless
steel itself, ft  has
been said, not
wholly without
foundation, that
stainless steel was
first discovered in
a Sheffield steel-
works laboratory
by accident. A
steel containing
ch romium had
been made and,
after testing, a
piece was thrown
away. I t  was then
noticed that this
steel had not
rusted like the
other pieces of
steel on the heap;
and subsequent re-
search showed

that steel containing from 12 to 14 per cent, of the metal chromium
was immune from ordinary rusting when exposed to  wind, rain, ice
or snow, and was free also from certain other types of corrosion.

This was a great discovery, and 12 to 14 per cent, chromium
stainless steel is now used in nearly every household in the form of
stainless knives. It  is employed also by surgeons and dentists for
surgical and dental instruments, and for ordinary pocket knives.
In engineering it is used for steam valve seats, because it avoids the

pitting caused in ordinary steel
by high pressure steam; and i t
is used for golf ball moulding
dies and other dies for rubber
and plastics because it  retains
its high polish.

The steel can be hardened to
a razor temper, and is actually
used for razor blades; but is
more often put into service with
a tensile strength of 40 to 50
tons per sq. in., that is, a strength
equal to that of the usual alloy
steels used for such parts as
motor car front axles and rail-
way locomotive connecting rods.

If the chromium addition is
raised from 12 to 14 per cent,
to as high as 18 per cent., and 2
per cent, of nickel is also added,
the properties of the steel are
considerably modified, and a
special type of stainless steel,
with a limited but valuable field
of application, is produced. I ts
tensile strength is a little higher
than that of ordinary 12 to 14

steel, and its corrosion-resisting
properties also are improved. I t  is used mainly for various machined
fittings on aeroplanes.

Steel for these purposes is supplied under the Air Ministry
specification S.80, and consequently this alloy containing 18 per cent,
of chromium and 2 per cent, of nickel is frequently called "S.80”
steel. I t  is. used for many purposes other than for aircraft, however.
Mr. Scott- Paine, in his record-breaking run at Venice, when his
motor-boat “Miss Britain" touched 111 miles an hour, used a

Fig. 1. 30-ton Electric Arc Furnace used for the manufacture of Staybritc Steel, The jUustrations to this article are by
courtesy of Fir th-Vickers Stainless Steels Ltd., Sheffield.

High Frequency Furnace.
per cent, chromium rustless
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propeller shaft made of S.8U steel; and as an example of a very
different kind of application, it is used for spindles in ice-cream
making machines.

We now come to the latest and most remarkable type of stainless
steel. This is the type containing 18 per cent, of chromium and
8 per cent, of nickel, which is familiar under its more usual name of
‘Staybrite.” As re-
gards mechanical
p rope r t i e s ,  i t s
strength is a little
below that of ordin-
ary alloy steel, but its
ductility is very much
greater. If a bar of
ordinary steel of simi-
lar tensile strength is
pulled until it reaches
breaking point, i t  will
have stretched about
25 per cent. "Stay-
brite” steel, however,
will stretch 60 or even
70 per cent, of its
original length before
fracture occurs. This
gives some idea of its
amazing duct i l i ty ,
but it  is not on ac-
count of its mechani-
cal properties, but for
its corrosion -resisting
properties, that this
steel is so valuable.

Straight chromium
rustless steel resists ordinary weathering and certain other corrosive
media, and S.80 steel resists sea-water as well; but “Staybrite”
steel goes still further, and is acid-resisting. This means that it can
be used in contact with most mineral and organic acids, even at
high concentrations and high temperatures; as well as with many
other corrosive agents that would attack and ultimately destroy
ordinary steel. Let us consider for a mcmcnt what this means
in practice.

In the chemical industries the manufacture and handling cf
nitric acid and nitrates is an im-
portant matter. Even strong
nitric acid can be handled by
“Stayhjrite" steel, and storage
tanks, transport tanks, pipes,
pump parts, valve parts and
other details are now made in
this material.

In the past, dye-vats used to
be made of wood. This was satis-
factory up to a point, but had the
obvious disadvantage that when
the vat was emptied of one
coloured dye and another was
put in, traces of the first remained
soaked in the wood and con-
taminated the second. Dye-vats,
winches, rollers, steaming cans,
pumps, valves, and all the other
paraphernalia of the dye-works
are now made from "Staybrite”
steel.

Every day thousands of gallons
of milk are carried to London by
train or road tankers. These
tankers are made from "Stay-
brite” steel and ensure absolute
cleanliness.

One could go on for a long time
discussing the many uses of this
wonderful new steel. Many readers
will have seen it in shop-fronts,
lift gates, furniture in modem
houses, clock faces, and camera fittings. They will have sat down to
a meal prepared in "Staybrite”-fitted restaurant kitchens, cooktd in
stainless steel pans and eaten with stainless steel knives and forks.
They will have seen it  in the radiators, hub-caps, and other bright
parts of many motor cars, and will have seen stainless steel aircraft
in the air above their heads.

The application of stainless steel to aircraft in recent years is one
of great importance. For many years spruce has been used for the
airframe, and has given splendid results; but  there is an obvious
risk in using a fibrous material such as woed. No matter how

carefully it is selected, there is an ever-present danger of premature
failure from shakes and other imperfections of the grain. The use of
ordinary steel and the light aluminium alloys overcomes this
difficulty, but opens up a new set of dangers due to corrosion.
When the fabric covering is stretched over wings and fuselage, the
pilot wants to be certain that rust and corrosion have not weakened

the structure where
it is not seen; his life
depends upon it.
Only by the use of
stainless steel can
absolute certainty be
attained. The 18 per
cent, chromium, 8 per
cent, nickel steel is
produced in several
forms specially for
aircraft.

I t  will be of interest
now to describe very
briefly how stainless
steel is made.

Reference has al-
ready been made to
the occurrence of
chromium and nickel
as minerals in the
earth and how they
are reduced to the
alloy, f e r ro -ch ro -
miiim, and to metallic
nickel respectively.
These two alloy
materials and ordin-

ary steel scrap form the basis of the process. Steel scrap, that is to
say odd-shaped and comparatively worthless pieces of steel obtained
as scrap products in other parts of the steelworks, is charged
through the door of an electric arc furnace. The big 3()-ton furnace
used by Firth-Vickers Stainless Steels Ltd., is illustrated in Fig. 1.
Sticking through the roof are three carbon electrodes—only one can
be seen but there are two more behind it—and one phase of a three-
phase electric power supply is connected to each electrode. The
electrcdes are then lowered until an  arc is struck between them and

the steel on the bottom of the
furnace.

If we take an ordinary' flash-
lamp battery, hold a piece of
carbon rod against each terminal,
and touch them almost together,
we shall obtain a very small arc.
This is the principle on which
the furnace works, only on a
much larger scale.

Each electrode takes about
15,000 amperes, and the whole
furnace consumes something in
the order of 6,000 kilowatts, or
just 100,000 times as much power
as a bright electric lamp. The
intense heat of the arc melts the
steel in two or three hours. Ferro-
chromium and nickel are then put
into the furnace, together with
some ferro-silicon and ferro-
manganese, in quantities calcu-
lated to give the exact analysis;
and the slag covering over the
metal is adjusted in composition to
refine the steel. After a refining
period, during wliich time the
steel is degasified and deoxidised,
samples are taken out of the
furnace, and when these have
shown the condition of the steel
to be right, the whole furnace is
tilted forward and the steel is

poured out into a ladle suspended from a crane above (Fig. 4).
The molten metal is then poured into moulds, forming lumps about
1 ft. square by 4 ft. long, called ‘‘ingots." Fig. 2 shows the steel
being poured out of a smaller furnace of a different type.

The ingots are then pulled out of the moulds and examined. Next
they are heated to a goed red heat and rolled down to bars or slabs,
and later still further to rods, sheets or strips.

This concludes our brief and necessarily incomplete account of
the development of stainless steels from ordinary steels, and their
present-day application and production.

Fig. 3. Rolling.stainless steel strip for aircraft manufacture.

Fig. 4. Stainless Steel being poured from the furnace into a ladle hung from a crane.
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Building the “Princesses” at Crewe
A Fascinating Series of Operations

By a Railway Engineer

and pulling an express train. The working pressure
of the 4-6-2s is 250 lb. per sq. in., but on trial the boiler
is steamed at about 260 lb. per sq. in. for an hour.

A striking contrast was provided by the wheel shop.
Here, a pair of wheels, which had already been mounted
on the axle, were just ready for the tyres to be shrunk
on Lying on the floor of the shop was the steel tyre,
surrounded by a ring of gas burners heating it to
expand it sufficient!}' for the wheel-centre to be slipped
in. The axle with both wheels attached was hanging
from a crane vertically above. As soon as the man in
charge judged that the tyre was hot enough, the wheel-

centre was
gently lowered
until it just
slipped into the
expanded tyre.
The gas burners
were quickly
withdrawn and
the tyre allow-
ed to  cool. So
it shrinks on
to  the wheel-
centre and
makes  t he
tightest job
imag inab le .
The tyre ' is
made with a
flange on the
ou te r  edge
against which
the  whee l -
cen t r e  f i t s .
After the tyre

is shrunk on, a retaining ring, known as a Gibson ring, is
fitted into a groove turned on the inside rim, so that
the wheel-centre is held between two flanges, one on
each side of the tyre.

In another shop the frames of engine No, 6210, “Lady
Patricia” were beginning to  take shape. The cylinders
were being fixed in position, and the erectors were
making almost microscopic adjustments to  get their
centres dead square with the axle-box guides. I was
interested to  see that most of the riveting on the main
frames were done "cold." The rivet heads were formed
by a cup-shaped tool called a "snap," which was struck
by terrific blows with, a sledge hammer.

Most fascinating of all however is the erecting shop
proper. At Crewe, the "belt" system is in use. The
basic principle of this method of erection is that in
each part of the works you have gangs of men who
are specialists in some particular phase of locomotive
building; by  careful organisation, a steady stream of
work is brought t o  those men in their particular bay,
and when their task is completed the engine is moved
on for the next stage. Crewe provides the first and only

THE new batch of ten 4-6-2 locomotives recently
completed at the Crewe works of the L.M.S.R, have

already established themselves as among the most
remarkable engines that have yet run in British high-
speed express service. During a visit to the works I
was privileged to  inspect five of these huge engines
in varying stages of construction. The last one to be
laid down, No. 6211, was at the time little advanced
beyond raw materials, while No, 6207, “Princess Arthur
of Connaught” was nearly ready for her steam trial.

In  the frame shop were to be seen the very beginnings
of an engine. The main frames of No. 6211 were being
cut to shape
wi th  an
oxygen flame
f rom s t ee l
plate 11 in.
t h i ck .  I n
order to  save
time in mark-
ing out each
ind iv idua l
frame, a thin
steel pattern
or "template"
is used; and
wi th  t h i s
shape as a
guide a main
frame plate
can be com-
pletely cut out
in 3 hours.

Some very
in t e r e s t i ng
p roces se s
were going on in the boiler shop. The front vertical
wall of the fire-box, or tube plate as it is called, is set
well forward into what appears from outside to be
the boiler shell. This entails making the fire-box front
with a very deep flange, the flanging being done by
hydraulic presses. The fire-box front or "throat plate"
is made out of f in. thick steel plate, so that the power
needed in the flanging operation can be readily imagined.

A short distance away, the boiler of No. 6211 was
being riveted to the fire-box casing. The boiler hung
vertically over a deep round pit; one man with a
hydraulic riveter was inside the fire-box, while the
rivets when white hot were placed in position by his
mates outside. Then, with the harsh characteristic
tattoo of the riveter, intensified doubly in the confined
space, each rivet was quickly snapped over by the
hydraulic punch, or "head."

Near by  another "Princess" class boiler was completed,
while in a testing bay that for No. 6209, “Princess
Beatrice,” was being given its steam trial. I t  was a most
singular spectacle to see this bare shell being fed with
water and stoked just as if it were on the finished engine

The main frames of No. 6209, "Princess Beatrice/' with the cylinders in position. These frames form the foundation of the
engine and are supported for the time being on jacks.
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example in this country of its use in locomotive erection
and in the case of the "Princess” class, has achieved
its greatest triumph yet, by turning out one engine
every 5 J days—a world’s record.

On the occasion of my visit there were three engines
on the belt, Nos. 6207 8 9. The last of these had only
just a r r i ved
from the frame
shop, and prepara-
tions were being
made to  receive
the boiler. In the
case of No. 6208,
“ Princess Helena
Victoria” the first
stage of erection
had just been
comple t ed ,
the boiler was
mounted on the
frames, and two
huge 50- ton over-
head travelling
cranes were being
manoeuvred into
position above
ready to  move it
on to  the next bay.
Their great lifting
hooks were adjust-
ed until the engine was fairly and squarely held at the
footplate and buffer-beam, and then, at  a whistle from the
man in charge, the engine was hoisted into the air.

Until an engine is placed on its wheels, it is supported
at the correct height above the rail level by a number of
jacks, each of which has a forked bearing into which the
engine frame fits. In the bay ahead, to which No. 6208
was about to  be moved, 20 men were lined up  to  receive it,
to guide the frames
into the jacks. The
" right away” signal
was given to  the
cranes, and the
half-finished en-
gine, which already
weighed almost 100
tons ,  g l i ded
smoothly along the
shop. Foramoment
it hung in mid-air
over its new posi-
tion, and then it
was carefully lower-
ed to  within an inch
of firm support.
The jaws of each
jack were set to fit
the frames exactly,
and then the two
cranes, working in
perfect synchronism, very gently delivered their burden.
The complete move from one bay to  the next took a
little under five minutes.

One of the first jobs to  be done in its new position
was to  fit the outer clothing sheets of the boiler. Between
the boiler barrel proper and the outside casing is a hollow
shell, which prevents heat leaking away by radiation. In
addition to this the boiler itself is completely wrapped
with insulating material; in the case of the 4-6-2s this

"lagging,” as i t  is called, looks just like silver paper. I t  is
put on in thick layers and is held in position by wire
netting.

In the final bay was No. 6207, “Princess Arthur of
Connaught,” Ever since the introduction of the belt sys-
tem it has been the regular practice at Crewe for loco-

motives to be
erected completely
before painting,
each engine spend-
ing practically a
week in the paint
shop after erection
is complete. But in
the case of the new
4-6-2s painting
has been carried
out as part of the
work in the final
bay, and at the
time of my visit
No. 6207 was re-
splendent in crim-
son lake. The driv-
ing wheels were
under the engine,
and the erectors
were engaged on
one of the most
vital operations in

locomotive building, that of setting the valves, so that
they move in perfect synchronism wi:h the pistons. For
this purpose the driving wheels were raised an inch above
rail level, and supported on screwed jacks so that they
could be turned to  any amount required without moving
the engine.

On the footplate, men were fitting various gauges; the
reversing gear by which the driver adjusts the cut-off of

steam in the cylin-
ders was in place;
and carpenters were
putting in the foot-
plate floorboarding
and fitting the tip-
up seats for the
driver and fireman.
Underneath the
fire-box, a pair of
erectors were fitting
the dampers, and
another gang were
at work on the
lubrication system.
On the finished en-
gine all the pipes
are so neatly hidden
away that its ex-
tent is hardly real-
ised. During as-
sembly, however,

the space just under the running plates is a perfect mass of
pipes, all dangling loose and unconnected.

Leaving the works, I was just in time to witness the
final phase in locomotive construction. In  Crewe station
was No. 6206,“Princess Marie Louise” in process of being
"broken in.” For a week or so after leaving the works all
new engines are run on light slow trains. On this occasion
No. 6206 was hauling a local train of six coaches
destined for Liverpool.

A further step; No. 6208, "Princess Helena Victoria/' with the boiler mounted, being lifted off the jacks ready to
be taken along to the next stage of erection on the “belt.”

No. 6207, “Princess Arthur of Connaught” at an advanced stage of erection. The centre pair of coupled wheels
is raised up slightly to allow of their rotation for valve setting, without the necessity of moving the engine.
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Success of “The Silver Jubilee"
From its introduction the L.N.E.R.

express “The Silver Jubilee" has been
most successful in operation. The service
has been well patronised, and on almost
every journey i t  has been necessary to
make use of the third-class restaurant car
as part of the seating of the train. The
timekeeping has been excellent, and it is
evident that  the locomotives have ample
margin for time recovery from delays
en route.

As might have been
expected, the depar-
ture of “The Silver
Jubilee" from King
Cross has become one
of the sights of Lon-
don, and crowds
gather nightly to see
it, At Darlington, too,
the only stop during
either up or down
journeys, the arrival
and departure of the
train are evidently
popular events, as  the
sale of platform
tickets there has in-
creased practically
threefold since the
commencement of the
service. Newcastle
also shares in this
enthusiasm.

The second of the
streamlined “Paci-
fies" designed for this
service, No. 2510,
“Quicksilver,' 7 did not
make its first run on
' * The Silver J ubilee'’
until the middle of October. Thus, for the
first fortnight of the running of the train,
No. 2509, “Silver L ink"  had to perform
both up and down journeys, travelling
536.3 miles each day at an  average speed
of over 70 m.p.h. To the great credit
of its designer, Mr. H.  N. Gresley, its
builders, and the locomotive running
staff, this arduous task was performed
without difficulty. The other two engines
of the class are named “Silver King" and
“Silver Fox” respectively.

Before its introduction to "The Silver
Jubilee" service, No. 2510 hauled a
special train from London to York, and
the 188J miles were covered non-stop at
an  average speed of 61 m.p.h. The return
journey was performed at an average
speed of approximately 62 m.p.h.

There are 14 locomotives of the "Sand-
ringham" class under construction at
Darlington. They will bear the names
of famous Association Football teams.

engines have coupled wheels 6 ft. in
diameter. With a load of eight coaches,
over the same route as in the test men-
tioned above, fast running was performed
and a measured mile was covered at
70 m.p.h. Thus the engine on its first
official trial run equalled the maximum
speed record of the  South African Railways.

The new 4-6-2 locomotives, designed
by Mr. A. G. Watson. Chief Mechanical
Engineer and Assistant General Manager
of the South African Railways, each

weigh 164 tons to-
gether with their
tenders. The tenders
carry 6,0()0 gallons of
water and 12 tons of
coal. Owing to the
high pitch of the
boiler above the rails,
the chimney is severe-
ly restricted in
height, and the safety
valves and chime
whistle are not
mounted vertically on
the boiler, but are
set at an angle.

S.R. Locomotive
Movements

With the electri-
fication of the East-
bourne service, the
3-cyIinder 2-6-0 loco-
motives of class U.l.
that formerly were
used to a large extent
on that route, have
been transferred for
general duties on the
Eastern Section. With
them are some of the

same class from Fratton, "Schools" class
Nos. 924-933 stationed there being now
responsible for the Portsmouth trains.
The remainder of the "Schools” are
distributed as follows: Nos. 900-912 at
St. Leonard’s-on-Sca; Nos. 913-923 at
Ramsgate; and Nos. 934-939 at Brick-
layer's Arms.

A Locomotive Exchange in Ireland
The famous locomotive exchanges of

former years between various companies
are recalled by the recent working of
an L.M.S.R. (N.C.C.) and G.N.R. (I)
locomotive on each other's metals. The
engines were respectively No. 96, “Silver
Jubilee," a new 2-6-0 of the N.C.C.,
and No. 170, a 4 1-0 of the class re-
sponsible for all the important express
work on the Great Northern before
the introduction in 1932 of the 3-cvlinder
compounds. Pilotmen accompanied the
strange crews in each case.

An  Interesting footplate view showing Driver Duddington, who made the fine run  wi th  the Leeds-London "Breakfast
F lyer”  that was described in  the November "M.M./ '  in  the cab of a "Pacif ic.”  Photograph by Mr .  O. S. Nock.

70 m.p.h. on 3 ft. 6 in. Gauge
The possibilities of higher railway speeds

are being explored in South Africa, as in
most other countries throughout the world.
Up to the present the South African
Railways, with the difficulties occasioned
by heavy gradients and severe curves on
their 3 ft. 6 in. gauge lines, have not shown
anything like the average speeds made in
Japan and Java on railways of the same
gauge, which is standard in each country.

Recent trials with improved motive
power, however, indicate that higher speeds
are possible. A British-built 4-8-2 loco-
motive of Class I9C, with a load of three
coaches weighing altogether 131 tons,
exhibited great powers of acceleration and
showed itself able to maintain speeds of
over a mile a minute up gradients of ] in
80. With 8-coupIed driving wheels, 4 ft.  6 in.
in diameter, this locomotive reached a
maximum speed of 67J m.p.h.! On this run
the 45.3 miles from Wellington to Capetown
were covered in 501 min. net. The fastest
existing schedule is 73 min. As compared
with earlier standard locomotives of the
South African Railway, the engines of
this class are provided with rotary cam-
shaft poppet valves and motion, improved
balancing and front-end details.

Trials have been made also with the
first of a new class of 4-6-2 locomotives,
built by Henschel and Sohn in Germany.
This class is known as 16E, and the
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Southern Railway Developments
The Southern Railway have put into

traffic from Eastleigh and Lancing Works
30 new third-class coaches. These are of
the centre-corridor, end-vestibule type,
and are chiefly
employed on the
Bournemouth ser-
vices. In external
appearance they
are very hand-
some and sym-
metrical, and their
internal appoint-
ments are thor-
oughly up to date
in ail respects.
Tables can be
erected between
the seats, and the
wide side windows
are provided with
’ ‘A i r - s t r eam”
ventilators.

Body construc-
tion fo l l ows
standard practice,
in that galvanised
steel panelling is
laid over the timber framing. The under-
frames of steel are mounted on standard
Southern Railway bogies. A special feature
is that the vehicles are bow-ended, and
have Pullman type gangways, “Buck-eye”
draw and automatic coupling gear, and
adjustable side buffers. The coaches have
a body length of 59 ft. and are 9 ft.
wide overall.

As a result of the growth of traffic,
especially that induced by the dock ex-
tensions at Southampton, the former
Southampton West
Station has been re-
built and is known as
Southampton Cen-
tral. Reinforced con-
crete has been largely
used in the rebuilding
operations. The whole
of the signalling has
been renewed and is
manually operated
from two cabins,
points situated be-
yond the range of
hand working being
moved by electric
motors.

The electrification
of two short lengths
of line, between
Lewisham Junction
and Nun head, and be-
tween Woodside and
Sanderstead respec-
tively, has permitted
improved services to
be afforded. The
former line connects
the Charing Cross to
Dart  ford route with
that from St. Paul's to Catford, and
enables a business-hour service between
St. Paul’s and Dartford to be operated.
This assists in relieving congestion at
London Bridge, and Cannon Street.
A regular service is operated between
Sanderstead, Charing Cross and Cannon
Street. The cost of the new electrification
works was /233,000, but the ultimate
value of these connecting links is much
greater than can be estimated merely
by the cost or the mileage involved,
which was only 4 A route miles. Of these the
Lewisham Loop accounts for 1 |  miles.

locomotive cab of the position of each
distant signal. If the line is clear a bell
rings in the cab, but if it is not clear a
siren is blown and the brakes are auto-
matically applied. This system operates
over 2,130 miles of line between Padding-

ton, Plymouth,
Swansea  and
Wolverhampton.

Snow also has
to be allowed for,
particularly on
exposed stretches
of line. Snow
fences are erected
at  points on the
L.M.S.R. between
Perth and Inver-
ness, and between
Leeds and Carlisle.
At the chief loco-
motive depots are
s t a t i oned  the
snow ploughs used
to clear the line.
I t  is interesting to
note that near the
summi t  o f
Drumochter, be-
tween Perth and

Inverness, where the line is 1,484 ft. above
sea level, tfie risk of snow is such that the
signal wires are carried on high posts instead
of along the ground as usual.

Brisk S.R. Locomotive Work
The "King Arthur” locomotives of the

S.R. maintain their reputation for sound
and consistent performance. On a recent
occasion, on the 6.30 p.m. from Waterloo,
No. 788, "Sir Urre of the Mount,” did well
with a load of 386 tons tare and 415 tons full.

Two severe perman-
ent way checks were
expe r i enced ,  a t
Wimbledon over the
site of the new flying
junction, and near
Eastleigh; but the in-
tervening work was of
a very spirited charac-
ter. On account of the
first check it  took 19
min. 43 sec. to pass
Surbiton, 12 miles
out, but the ensuing
54.7 miles to Win-
chester were covered
at an average of 61
m.p.h. At Wey bridge
66 m.p.h. was touch-
ed, and the 11.8 miles
thence to milepost 31,
mostly rising at 1 in
300, took 12 min. 9
sec., with a minimum
speed of 52 m.p.h.
From Farnborough to
Basingstoke the aver-
age was 63.5 ntp.h.,
over a stretch de-
finitely against the

engine, although with some level sections.
Basingstoke, 47.9 miles, was passed in the

good net time of 51j min. from Waterloo*
and on the long climb at 1 in 249 beyond,
speed did not fall below 48 m.p.h. On the-
descent towards Southampton, the 10.7
miles from Micheldever to Winchester were-
reeled off at  an average of 72.7 m.p.h. with a
long-sustained maximum of 75. South-
ampton was reached in 93 min. 35 sec., in-
stead of 88 min. as booked. The net time
however was only 85 min.— an excellent
piece of ‘work. This run was recorded
by Mr. O. S. Nock.

Heavy work on the L.N.E.R. Two "Atlantics” are sometimes used on a heavy train when no "Pacific” happens to be available
for the dutv. Photograph by C. Ord, York.

The new 4-6-2 locomotive of the South African Railways, fitted with poppet valves, referred to on the previous page.
Photograph by Mr. Garrison of the S.A.R., and forwarded by our reader A. Stephens, of Johannesburg.

Winter Weather Precautions
Although the climate of this country

seems to be milder than i t  used to lx?,
judging from accounts of railway traffic
held up completely by snowstorms in

certain districts, i t  is still very necessary
for the railways to be prepared for any
sudden visitation of fog, snow cr  storm.
Heavy supplies of the detonators used
for fog signalling are required, and on
the L.M.S.R. alone some 1,250,000 of
them will be used during the winter.
In the event of severe fog occurring in
districts of dense traffic, special schedules
already prepared are brought into force.

Earlier in the year experiments were
being made by the L.M.S.R. with two

new types of signals intended to minimise
the effects of foggy weather on the running
of trains. One of the signals is gas-fed, ami
gives a flashing light a t  the rate of 120
flashes a minute; the other type projects
a powerful electric beam of special design.
In both cases these signals are only
exhibited during fog, their purpose being
to repeat the indication of the semaphore
“distant” signals to which they apply.

In addition to the usual precautions,
the G.W.R. automatic train control system
is extremely valuable in foggy weather,
as it gives an  audible warning in the
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= The “West Coast Express” I
An Interesting New Zealand Journey

By J. Mahoney
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THE journey on the Midland Section of the New
Zealand Railways from Christchurch to Grey mouth,

from East to  West Coast, is one of the most interest-
ing in the Dominion, both from a railway and a scenic
point of view. This line owes its importance to  the fact
that it  is the only direct route for transporting the
timber and coal of the West Coast to  the East Coast.
I t  is the route taken by  tourists going to  see the many
scenic attractions of the West Coast, including the
famous Fox and Franz Josef Glaciers which approach
closer to sea level than any others in the world. The
scenery en route
is as varied as
one could wish.
Owing to the
difficult nature
of the country,
and the fact
that the road is
often closed to
traffic in the
winter owing to
slips and wash-
outs, there is
ve ry  l i t t l e
mo to r  c o m -
petition. Motor
cars, in fact,
form a very re-
munerative part
of the traffic of
the line, special
trains even be-
ing run in the
holiday seasons
for cars only.

The  “W  e s t
Coast Express”
leaves Christchurch at 10.0 a,m. on Tuesdays, Thursdays
and Saturdays, and the time taken for the 145-mile run
to  Greymouth is 6 hrs. 29 min. including a stop of 25 min.
for dinner. There are numerous stops also for picking up
and setting down passengers as required, owing to the
infrequent nature of the passenger service. After making
allowance for stops, the average speed works out to
about 28 m.p.h. This is quite a good performance con-
sidering the abundance of steep grades and sharp curves
on the line in traversing the “Southern Alps,"

The express usually consists of five open-corridor type
cars, each 45 ft, 6 in. long, two first-class and three
second-class, and two vans for mail, luggage and parcels.
All the carriages are steam heated and electrically
lighted, and as they are painted a bright red colour their
external appearance is particularly smart. The train is
drawn by a locomotive of the 4-6-2 “AB" class, which
is still the standard passenger and goods locomotive of
the South Island. These 2-cylinder “Pacifies" have a
nominal tractive effort of 20,000 lb. and although they

have driving wheels of only 4 ft. 6 in. diameter they
are capable of high speeds on a level track.

Leaving the main platform at Christchurch Station
the train rumbles gently over the many level crossings
in the city; but once it has left Addington Junction, one
mile from Christchurch, i t  begins to speed up and soon
it is doing from 45 to 50 m.p.h. The main south line to
Dunedin is followed as far as Rolleston Junction, a
distance of 14 miles. This is a level and straight piece of
double track line, so that it is not long before we pass
through Rolleston Junction. Here we branch off to  the

Wes t  i n  t he
direction of the
s n o w-c a p p e d
mountains that
can be seen in
the  d i s t ance .
After an interest-
ing run over the
b road  whea t
l ands  of t he
Can te rbu ry
Plains, stretch-
ing far away into
the distance on
each side, we
a r r ive  a t
Springfield, 44
mi l e s  f rom
Christchurch, at
11.25 a.m. Near
Springfield the
plains begin to
merge into hills.
The mountains
that we saw in
the distance be-
fore seem much

closer now, and if it is a fine day they present a very
attractive picture with their white peaks glistening
in  the sun.

The halt at Springfield lasts eight minutes, and after
taking in coal and water, we resume our journey. The
exhaust beat of the engine becomes noticeably louder as
the train begins to  climb in earnest. In  the next 45 miles
the line attains an  altitude of 2,435 ft., and there is
scarcely a mile of level track between Springfield and
Arthurs' Pass. The latter is the highest station on the
line, and our train passes all the way up through steep
river gorges and valleys where a way for the track has
been cut only with great difficulty. This section is very
expensive to maintain in winter, when the rivers are in
flood. As might be expected, the scenery is magnificent
here, especially in the Waimakiriri Gorge where the train
runs along the side of the Gorge for miles and the river is
200 or 300 ft. below. In  the short length of nine miles we
pass over four high steel viaducts, one of which is 236 ft.
above the floor of the Gorge, and through 17 tunnels.

A striking view of the approach to the famous Odra Tunnel. One of the electric locomotives used on the tunnel section
is shown in the foreground. These engines are employed in pairs on the “West Coast Express."
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20th July, 1918, when the drillers on either side met.
The tunnel drops 850 ft .  from the Eastern to the

Western end, and is on a falling gradient of 1 in 33. I t  is of
horse-shoe section, 17 ft.  in height by 15 ft.  in width, and
is lined throughout with concrete blocks. As it runs dead
straight, it is just possible when standing at  one end to  see
through it. Altogether the Tunnel cost £1,500,000, and
necessitated the excavation of 314,816 cu. yds. of rock
and 10,700 cu. yds. of earth.

The electric locomotives used for the passage of the
Tunnel were built by the  English Electric Co. Ltd., and

these can haul a
load of 140
tons up  the
steepest gradi-
ent. Current for
the overhead
wires is obtain-
ed from a
4 .000  H.P .
generating sta-
tion situated at
Otira.

We  l eave
Arthur’s Pass
at 1.42 p.m.,
and after a
severe up-grade
of about a quar-

ter of a mile up  to the tunnel mouth enter the tunnel with
a roaring sound. After a run of 22 minutes through the
electrically illuminated bore, we reach Otira at 2.4 p.m.,
three miles on the other side of the tunnel, in the Otira
Gorge. Here we stop for 25 min. for dinner. Locomotives
are once again changed from electric to  steam, a 4-cylinder
compound "Pacific” of the "A” class taking the place of
the electric locomotive. These "A” class engines are
slightly smaller than the "AB,” and together with the
4-8-2 locomotives of the "X”  class used in the North
Island are the only compound engines in New Zealand.

Leaving Otira at  2.29 p.m., we have a fast run downhill
through the hills of the West Coast, which are thickly
covered with bush. Stillwater Junction, 42 miles from
Otira, is reached at 3.57 p.m., where connection is made
with the Reefton branch, which serves a coal, timber,
farming and gold district. Stillwater is left at  4.2 p.m., and
the last lap of the journey to Greymouth is covered at a
very low speed, owing to the extremely tortuous nature
of the line. We finally reach Greymouth at 4.29 p.m.

The express runs into Arthur’s Pass station, 2,435 ft.
above sea level, at 1.30 p.m. Here two electric loco-
motives to pull the train through the Otira Tunnel take
the place of the "AB” Pacific, which goes back to
Cliristchurch on the Eastbound express. Quite a few
passengers may be dropped at Arthur’s Pass, as this
region is becoming very popular as a winter sports
playground, and during the winter season excursion
trains are run here on Sundays. The name of this place
is derived from Arthur Dobson, who discovered this
opening between the mountains in 1863.

The  Ot i r a
Tunnel is the
longest tunnel
in the British
Empire, and is
the crowning
achievement of
this t r ans -
Alp ine  Rail-
way. I t  is 51
miles in length
and accommo-
dates a single
line laid to the
New Zealand
standard gauge
of 3 ft. 6 in. I t
was  c o m -
menced in 1908, but owing to  serious difficulties en-
countered in boring it  was not finally completed until
1923. Operations had to be carried out on a snow-swept
pass. The winter storms were very severe, and in the
spring the works were frequently flooded as a result of the
melting of the snow and ice. On the other hand, in the
height of summer the heat was often intense. Apart from
these troubles, the tunnellers met stretches of rotten
rock or crumbling shale that made necessary a great
amount of timbering and subsequent lining.

Boring was conducted from both ends of the tunnel
simultaneously by means of air-drills, and  electrical power
was obtained by making use of waterfalls at each end of
the tunnel. In  1912, when nearly three miles of the tunnel
had been bored, the contractors who had undertaken the
job asked to be relieved of their contract. From 1913,
therefore, the Government took over the workings in
view of the national importance of the undertaking. The
War hampered the progress of the tunnel, but the work
was continued, and the rock barrier was finally pierced on

In tne upper illustration appears a standard 4-6-2  locomotive of the “AB”  class. The lower photograph shows one of the standard
open corridor coaches. The photographs on  this page are reproduced by courtesy of the New Zealand Government Railways.
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1 Early Continental Locomotive Types
Features of some Old Designs

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

IN an old French book giving a general survey of railway
engineering, and written by M. Amedie Guillemin,

interesting particulars are given of some of the earliest
locomotives in France. Some of these are fairly well
known, but others are mentioned which we do not
recollect having seen described elsewhere.

The book was apparently written in the 1850s, at
which time all locomotives for passenger work had single
driving wheels, whose diameter varied from 5 ft. 6 in. to
7 ft. 6 in. Of these the most outstanding type was the
Crampton, which worked the express train services on
the Est, the Lyon (afterwards the P.L.M.) and the Nord
systems. I t  originated in
1849, and was notable for
great stability due to a low
centre of gravity; a high
steam-raising capacity, the
heating surface exceeding
1,070 sq. ft.; and ease of
attention while travelling,
so necessary in those days
of primitive
lubrication.

The driving
wheels were
placed at the
rear, so that
their axle was
behind the fire-
box. The other
two pairs of
wheels, whose
diameters were
no t  equa l ,
were  p l aced
one about the
middle of the boiler barrel and the other a little behind
the smoke-box. The fire-box and steam space were
unusually large so that a very small dome sufficed. The
horizontal cylinders were placed inside the frames,
which were outside; while the valves were inclined both
to the horizontal and the vertical. The steam pipes came
out from each side of the small dome containing the
regulator valve, bent down round the boiler to the valve
chests; while the exhaust pipes, a t  right angles to the
steam pipes, extended from the ends of the steam chests,
along the boiler, into the smoke-box. The feed pumps
were behind the cylinders.

Although the Cramptons were such successful engines,
other satisfactory types were in use in France before
1860. There were the Buddicom engines, working passen-
ger trains on the Paris to Rouen line, and the Polonceau
engines for express train services on the Orleans line, both
of which were speedy and simply designed engines. In
both types the driving wheels were placed between the
others, that is to  say, they carried the middle of the boiler.
The cylinders were outside, and were inclined in the
Buddicom locomotive and horizontal in the Polonceau

engine. The latter arrangement reduced the galloping
movement so liable to occur with inclined cylinders.
While the engines of the Quest line retained the steam
dome, those of the Orleans line, like the Cramptons, had
practically none. Both these types had the speed capacity
of the Crampton engines, but only four-fifths of their
power.

Turning now to goods engines, the diameter of the
driving wheels at  that  time ranged between 3 ft. 7 in. and
4 ft. 11 in. The speed did not usually exceed 20 miles per
hour, but loads were hauled on lines with gradients not
exceeding 1 in 200, up to 45 wagons loaded with 10 tons
of goods per wagon. We may note more particularly a
powerful locomotive used on the Nord, which was the
very antithesis of the Crampton, and was called the
"Engerth.” This remarkable locomotive was of the tank

type, there being side tanks adjoining
the fire-box. The six leading wheels

were coupled, there was an
independent pair of wheels just

in front of the
fire-box, and
two separate
axles carried
the rear water
tank and coal
bunker. For
those days the
heating surface
was very con-
siderable, not
on ly  on
account of the
great length of
bo i l e r ,  and
hence  o f

tubes, but also because of the large fire-box. The two
horizontal outside cylinders were placed in front of the
leading wheels, and had a straight exhaust into the
smoke-box. The steam collecting box was just behind the
chimney, the regulator rod being carried above the boiler.

A third type of locomotive is to be considered, the
mixed traffic engine, intended for medium speeds, and
sometimes drawing heavy passenger trains, sometimes
goods trains, sometimes mixed trains partly of passenger
vehicles and partly goods wagons. The speed in those days
would be between 22 and 32 miles per hour, according to
gradient and load, the latter being usually 20 to 24
vehicles. Their driving wheels had a diameter inter-
mediate between those of the two types already men-
tioned, usually 4 ft. 10 in. to 5 ft. 3 in. Usually they had
three pairs of wheels, of which two were coupled; and the
piston travel had a value lying between those of the fast
passenger and the goods engine. A typical engine of the
class was that constructed for the Orleans railway
by M. Camille Polonceau.

The Nord Railway had in use a goods engine with four
cylinders and 12 wheels. The wheels were coupled in two
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groups of six each, the cylinders being outside and a t  the
extreme ends of the frames. Water and coal were carried
on the same frame as the rest of the engine. A peculiar

winter. The mixed type locomotive, hauling 18 carriages,
consumed about the same quantity, while the Engerth
goods engine burnt 56 lb. of oil per mile in summer and

feature was that the Hue gases were turned back along the 63 lb. in winter. These quantities all refer to the best
top of the boiler, inside the casing, and discharged by a qualities of coke and oil obtainable at that time. I t  is
horizontal pipe with up-
turned end, practically ver-
tically over the rear buffer
beam. The Nord also ex-
peri men ted with a high-
speed engine, with four
cylinders, having two pairs
of large diameter driving
wheels, one pair at the
front, the other at the

worth noting, however, that on the Belgian railways,
fuel consumption per engine mile was reduced by 58
per cent, between 1839 and 1855.

As illustrating the life obtained from some of these old
locomotives, it is stated that a Crampton

engine, after 9£ years1 service,
during which it ran more

than 287,500
miles, still re-
tained most of
i t s  o r ig ina l
parts. I t  is
s t a r t l i ng
to find that in
those days a
yearly mileage
of 27,125 was
poss ib l e .
A fair average

“Le Continent," a well-
known "Crampton" built
in 1852 that is preserved
at  the "Gare de I ’Est”
terminus in  Paris. The
photographs on this page

figure for the
broke, as did actually happen on 8th May 1842, the engine
tipped up with the other axle as an  axis, causing disaster
to the train. I t  is possible that this may have indicated
the advisability of a third axle, not necessarily coupled,
apart from considerations of adhesion.

Engerth was an Austrian engineer, and he designed
and built locomotives whose duty was to haul trains
over the Semmering Pass, on a succession of steep
gradients connected by curves of small radius. He
obtained the desired result, without undue axle weight,
by putting the tender and engine on the same frames,
using many coupled wheels, and providing a large
fire-box. The Engerth engines used in France had some
different features, but made the tank locomotive type
popular for some time. The Nord had one design
having four axles, all
coupled, and two cylinders
at the front end. As in the
Nord goods engine already
described, a flue was
brought back, and then
turned up  with a short
bend, just above the boiler
back plate.

The weights of some of
these old engines are in-
teresting in view of modern
developments. A typical
Crampton  l ocomot ive
weighed in working order
some 27 tons; with its
tender loaded with fuel and
water the total weight was
about 46 tons. The Orleans
mixed traffic type of engine
weighed just over 20 tons
in working order, whereas
the Engerth locomotive was
twice as heavy. Fuel capacities then were very small, the
Crampton’s tender holding but 30 cwt., and the amount
of coke carried by the mixed traffic engine was just
over two tons.

The Crampton locomotive, drawing 12 carriages,
consumed 28 lb. of coke per mile in summer, and 30 lb. in

life of a locomotive then was 187,500 miles.
In addition to their use in France, Crampton loco-

motives were widely employed in Germany on the Hesse-
Ludwig Railway and on the Baden State Railways. On
the former line they worked between Frankfurt and

Mannheim on both fast and slow passenger trains,
until the system was taken over by the Prussian
State Railways. They were built in 1858 and
subsequent years and appear to have been the only

Cramptons to have inclined cylinders, except some
by the same builders for service in Nassau and
Denmark.

The Baden State Cramptons were particularly
interesting and were of four different classes,
although the total number of engines was only 26.

The first two engines form-
ed one class and iiad boilers
that  were pear-shaped in
section. Another peculiarity
was that instead of the
chimney being located as
usual a t  the front of the
engine, it was set back
considerably. Actually the
smoke- box was doubled
back over the boiler barrel,
thus leading the products
of combustion to the chim-
ney. This arrangement to
some extent anticipated the
modern extended smoke-
box.

The set-back chimney
disappeared in the next
engines built, although pear-
shaped boilers were re-
tained, and bogies were
fitted instead of ordinary

carrying wheels. One of them named “Pfeil”
Arrow”)t was shown at the Paris International

Exhibition of 1855. Circular boilers and a rigid
wheelbase were reverted later and the final series was
built during the years 1860 to 1863. The last member
of this class was in service until 1899.

A head-on view of  "Le
Continent," showing the
low pilch of  the bolter
made possible by the

"Crampton" design.

rear.
Th i s  o ld

book  e m -
phasises the
danger incur-
red by the use
of locomotives
having only
two axles. If
one of these
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Railway Bridges
Notes on Familiar Types

By C.  H .  Hevvison (Locomotive Running Department, Walton-on-the-Hill, L.N.E.R.)

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
THERE are, up and down the lines, numerous features not

always observed by those who use the railways, and a little
knowledge about some of the constructional works will probably
bring new interest to many of our readers in details they have
not previously noticed. The bridges are the most important
structures on a railway, for without them railways could not
exist at  all.

The following remarks about bridges are intended to be quite
general. No two bridges are ever alike, but it will be found that
most bridges more or less follow the principles here laid out.

All small bridges carrying the rail-
way over minor roads, streams, etc.,
are* usually of the stone arch type
(Fig. I). They are very strong and
durable, but stone is an expensive
material and the bridge is costly to
erect, elaborate temporary staging
being required to build the arch on; in
these days of economy, therefore,
stone bridges are seldom built. More-
over, when the railway crosses a road
obliquely, that is, not quite at right
angles, a skew arch has to be intro-
duced which, owing to the distances
from the centre of the arch to the
skewbacks being greater on one side
than the other, has the courses of
masonry at  an angle to, instead of
parallel to, them. Each stone for the
skew arch has to  be very carefully and
accurately cut and although brick is
sometimes substituted, skew arches
are always very expensive.

Modern bridges of moderate size
crossing roads, other railways, etc., are
usually of the plate girder type. The
chief parts of a plate girder bridge, of
which a typical example is illustrated
(Fig. 2), ’are the two main girders,
built up  of steel plates riveted together.
The upright centre portion of the
girder is called the web and the hori-
zontal parts at  the top and bottom of
the web are the flanges, secured By
rivets to L-shaped steel bars called
angles which in turn are riveted to the
web.

If a piece of wood about an inch
square in section is placed across two
bricks, stood on until i t  breaks and
then the fractures examined, it will be
noticed that the portion of the materi-
al which was uppermost has the ’ap-
pearance of having been crushed,
while the lower part will be jagged as if it had been torn apart.
What actually takes place in any beam when a load is put on it is
that the upper part suffers a compressive force and the lower part
is put into tension. Now the purpose of the flanges of a girder is to
withstand these forces, and they are made sufficiently thick, being
built up with three or four steel plates, so that when the heaviest
load the bridge will ever be likely to have to carry is imposed,
each square inch of the flanges’ sections will not have more than
about 5 tons per sq. in. tension or compression. In early days of
railways cast iron girders were often used for small bridges, and
these have their bottom flanges much bigger than the top ones,
because cast iron is very much weaker in tension than in com-
pression. As the bending moment is greatest towards the centre of
a girder the flanges are usually made thicker at the middle than
at the ends.

The most economical design is obtained by making the girder
equal in depth to about one tenth of the span. The web, being
usually rather thin in proportion to its height, has to be stiffened to
prevent it from buckling or bending over sideways, and this is done

by fitting some steel angles or  '’gusset” plates vertically on the sides,
a few feet apart, together with a stout plate at  each end of the  girder.

Between the two main girders of the bridge are stretched the
cross girders, fastened with angles to the main girders' webs and
resting on the inner edges of their bottom flanges. They are usually
spaced about 6 ft. apart. Between the cross girders are placed the
rail bearers or stringers, so spaced as to be directly under the rails
of the permanent way; they are usually secured so that their upper
flanges may be level with the tops of the cross-girders, permitting
plates to be laid on the framework thus formed. This floor is

covered with a bed of asphalt about
an inch and a half thick over which
the  ballast is spread and the permanent
way laid in the usual way. As an
alternative to the cross-girder system,
trough floors are sometimes laid,
especially in bridges carrying a single
line of railway.

Plate girders are rarely used for
bridges beyond a hundred feet span
owing to the excessive weight and
amount of material required. For
larger bridges over rivers or  very wide
streets lattice girders are introduced.
A large variety of types of lattice
girder bridges exists, constructed to  all
sizes; one of the largest in the British
Isles is on the L.N.E.R. main line at
Newark, over the River Trent. The
chief types of lattice girder are illus-
trated (Figs. 1 and 2), and in modern
bridge construction of moderate size,
the N-girder and the Warren girder
are probably the most used. The
general principle of the bridge is the
same as the plate girder type; two
main girders carrying cross-girders
which in turn support the floor and
the track. As a rule the cross-girders
are level with the bottom of the main
girders, but, where levels permit, they
are sometimes carried on the top,
forming a "deck” bridge, a better
form of construction which can be
made much stiffer and is less affected
by wind pressure. The lattice girder
consists of an upper and lower boom
to take the compressive and tensile
stresses respectively, and these are
kept in position by ties and struts
instead of a web. A tie, it should be
explained, is a member in tension
while struts are designed to resist
compression. In  an ordinary N or

Linville girder which may have sloping or vertical ends, the vertical
members are always in compression and the sloping members,
except the end ones, if sloping ends are included, are in tension.
This is true when the load is centrally imposed, but on a bridge
the load may be anywhere and when near one end the centre
sloping members are liable to be put into compression; as they are
not designed for this, two more ties sloping in the opposite direction
are included to provide for uneven loading.

For all sorts of steel constructional work, not only bridges, but
steel frames for buildings, big roofs, electric cable pylons and a
hundred other structures, standardised commercial sections, of
which the principal are the I-beam, or joist, the channel or U-
section, the angle or L-section, and the tee, are available. These
sections are made in lengths to a variety of sizes laid down by the
British Engineering Standards Committee and are of mild steel.
Flat bars are also available and these sections are used together
with plates for every form of steelwork.

The booms of lattice girders are usually built of two, three or
four plates with angles in the corners to form a box-like member.

MASONRY BRIDGE
IN  ___SECTION.

FORTH BRIDGE

PRINCIPLE  OF  THE FORTH BRIDGE

Fig. 1 .
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The upper boom being in compression has to be very solid because
a member in compression must, in addition to being big enough to
withstand the direct load, be stiff enough to avoid any risk of
buckling or bending out sideways. The longer the member, the
greater this tendency, and the Whipple or double-N girder has
the advantage that the segments of the upper boom are very
short. If there are only two
plates in the upper chord, it is
rendered stiff by a system of
cross bracing lacing them to-
gether, for which short flat bars
are used. The bottom boom has
only to resist tension and is
usually constructed of two
parallel plates, or three plates
to form a channel, but there is
no need for any cross bracing
unless the ends of the girder are
finished with vertical posts
when the plates are usually
laced together in order to resist
longitudinal compression that
might be caused by a train
crossing the bridge with brakes
hard on.

The upright vertical members
are built up of "channels” or
"joists” and being in compres-
sion must, like the upper boom
members, be stout enough to
avoid risk of buckling; the
sloping members in tension
generally consist of two strong
plates alone. The top and bot-
tom booms are invariably built
up with a pair of plates so that
the ties and struts can pass and
be secured between them; a
brief examination of any lattice
girder bridge will show how this
is done. The vertical members
are carried right through the
bottom boom in most bridges,
the cross girders carrying the
floor of the bridge being riveted to the extensions. The cross
girders must always be fastened to the bottom boom at places
where the ties and struts intersect, called panel points; any applica-
tion of the load between the panel points causes bending of the
boom segments, which is undesirable.

The two girders are usually braced with cross frameworks at the
top, carried down as far as the railway loading gauge will permit.
This stiffens the bridge against the force of side
portant factor in the case of large girders.

Girders that are more than about 80 ft. in length
have to be provided with pin and roller bearings
to allow of free deflection and of expansion and
contraction owing to changes of temperature. Each
end of the girder rests and is secured on to a strong
casting which in turn beds firmly on to  a horizontal
steel pin, about 30 in. long and 7 or 8 in. in diameter;
the pin in turn rests in a suitable socket in a cast
steel bedplate, this being secured to the abutment.
The deflection of a bridge when a train is crossing
is only slight, but the pins permit it to take place
without any undue strain being imposed at the ends
of the girders. The girders are as a rule made very
slightly curved, being an inch or so higher at the
centre than at the ends, so that the bridge will be
deflected into the true form rather than out of it.
At one end of the bridge the bedplate rests on
rollers, instead of being fastened down, to allow for
expansion in warm weather. The amount of ex-
pansion is very slight; it could hardly be measured
with an ordinary footrule, but serious strains and
probable damage would result to the bridge were
it not provided for. The casting which carries the
bearing pin, instead of being secured, rests on a set of rollers, six
to eight in number, and about 6 in. in diameter, resting in turn
on a lower casting resting on the abutment. I t  is not always easy
to see the bearings of a bridge as they are frequently below the
ground level, but if the abutment is not too high they can some-
times be observed from below.

For very large spans bridges of special design are built. Most of
the world's largest bridges are to be found in other countries,
particularly in the U.S.A., for Great Britain is without any very
large rivers and valleys to be crossed.

The Forth Bridge (Fig. 1) is the only really big bridge in the
British Isles. This bridge, as every one knows, is of the cantilever
type and each span consists of a pair .of protecting arms reaching
towards each other, the gap between their ends being bridged by
means of an independent suspended girder. The weight of all

J arms reaching shorewards and
anchored down.

Viaducts consist of a series of
short spans, sometimes 20 or 30
in number, carrying the railway
over a wide valley. There are
numerous examples all over the
L.N.E.R. system, at Welwyn,
Dinting and Berwick-on-Tweed
to mention but three. They are
mostly of the stone or brick
arch type, but sometimes con-
sist of girders resting on
masonry piers. In the early
days of the Great Western
Railway timber viaducts were
largely introduced, and some
of them were in use up to a
few years ago.

Where a railway bridge
crosses a navigated river, an
opening span must be provided
to permit of the passage of
ships, unless the bridge is
carried at a great height above
the water with long approach-
ing embankments, as on the
Cheshire Lines Committee,
where the railway crosses the
Manchester Ship Canal. Here
again a great variety of types
is to be found, but the swing
bridge is the most common
and a well-known example is
the Hawarden Bridge, which
carries the L.N.E.R. line from
Chester to Wrexham over the
River Dee. The whole structure
is pivoted at  or near the centre,

so that it  revolves in a horizontal circle; machinery, usually
hydraulic, or electric in more modern cases, is provided for the
opening of the span, although bridges that are not required to be
opened very often are sometimes operated by hand winches, suitably
geared. To reduce the effort required the weight of the span is car-
ried by a large number of radially set rollers, running on a circular
track, the centre pivot being only to keep the bridge in position.
Swing bridges have several disadvantages however. The whole

movable span is carried by one foundation, and
should this move or sink in the slightest degree the
bridge would be unable to function properly; the
foundation is usually placed almost in the centre of
the river, so that the pier it carries supporting the
bridge is in constant danger of damage from col-
lisions with ships, while a strong wind will often
interfere with the opening and closing of the span.

The most modern type of opening bridge is the
rolling lift type illustrated in Fig. 3. It  has none
of the swing bridge's failings. The rolling lift
bridge, of which the L.N.E.R. has an excellent
example at  Keadby, has one end of each main girder
curved up with a balance weight above so that the
whole bridge can be rolled back, rising to a vertical
position as it does so, like a drawbridge. The power
house is stationed at the end, usually on a gantry,
over the railway, and operates a pair of large racks
coupled to the girders of the bridge, and when this
is wound to and fro, the bridge is raised or lowered
as required. The segmental, or curved, portions
of the girders have to be very stoutly built as
they have the whole weight of the bridge to carry
when it  is open. The paths on which the girders roll

are called the track spans, and these too, must be very substantial.
The maintenance of the company’s bridges is very important work

and is attended to venr thoroughly. Every few years all the steelwork
is scraped, any parts that have weathered thin replaced, and the
joints well dressed with red lead, the whole structure being finally
carefully painted. Grey or dull red are the usual colours, for
unfortunately paint of the most attractive shades is usually expensive.

We are indebted to the courtesy of the Editor of the “London
and North Eastern Railway Magazine' * for permission to reproduce
tliis article and the accompanying diagrams.
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□□□□How our Eyes are Deceived
Some Amusing Optical Illusions
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SEEING is believing,” we say, and most
of us rely on our eyes as the final test

of truth. Actually, however, our eyes have
serious defects, which sometimes lead to  our
gaining very wrong impressions of tilings
we see. The camouflage or “dazzle painting”
of ships during the Great War was a striking
example of the ease with which the eye
can be deceived. By the use of various
colours laid on in all kinds of weirdly shaped
bands, curves and spots, the true perspective
of a ship was altered to such an extent that
it was very difficult for an observer to grasp
the real shape of the ship,
or to  form an accurate
estimate of its speed and

any object looked at over the gas jet or fire
appears to  be quivering also, although
really it is still.

The wonderful mirages seen by  travellers
in the Sahara Desert are other examples of
illusions produced by  light distortion. The
hot air rising from the sand may distort the
light rays to  such an extent as to make the
trees of a far-away oasis appear many miles
nearer than they actually are, to  ihe bitter
disappointment of weary and thirsty travel-
lers! On other occasions a portion of ground
some distance ahead may disappear from

sight and in its place
there will apparently
be a lake, out of which
tall objects, such as trees, appear to
rise, while their reflections are seen
in the waters of the imaginary lake.
Sometimes inverted images of dis-
tant trees and ships are seen near
the horizon beneath the direct

Fig. 1.

course.
Some

created by  this means. For  example,
long vessels were made to  look short
and fat, while short tubby vessels
appeared long and slender. A skilful
*‘dazzle’1 painter could easily dis-
guise the bows and stern of a ship
so that they appeared to have
changed places, thus making it  ex-
tremely difficult to  tell from a
distance in which direction a ship
was travelling. I t  was even possible
to  make a large ship appear to  be
two smaller ones, one towing the
other!

An instance of optical illusion that
is familiar to  all “M.M” readers is
that of the films projected on a
cinema screen. Actually the films
are a succession of “still” photo-
graphs, each slightly different,
which are projected in such rapid
succession that our eyes fail to  note
the minute fraction of time during
which each picture is giving place
to  the next, and we see the film as a

astonishing illusions were

record of uninterrupted movement.
Even when regarding stationary objects or illustrations

our eyes do  not always record the truth, and in this
article we describe a selection of interesting illusions
that bear out the statement made in the first paragraph.

The “wobbling” of light rays on the way from the
object to the retina of the eye produces some interesting

illusions with which we are all
familiar. For instance, we have
all noticed the quivering, waving
effect produced above a source
of heat, such as a night watch-
man’s glowing coke fire, or a gas
jet. This effect is due to dis-
tortion of the light rays by  the
movement of the heated air, and

images.
Mirages are rarely seen in winter,

and the fact that they sometimes
occur in the Arctic regions is due to
the rapid evaporation that takes
place in a hot sun from the surface
of the sea, and the unequal density
caused by partial condensation
when the moist air becomes chilled
by its passage over large surfaces
of ice.

An interesting optical illusion can
be demonstrated by  thrusting part
of a stick into a pond, or by  putting
a pencil partly into a basin of water.
The stick or pencil immediately
appears t o  be bent at the water
surface, although we know that
actually it is quite straight. The
cause of this illusion is refraction,
that is the bending of rays of light

as they pass from one medium to another.
One of the simplest optical deceptions is brought about

by the use of diagonal lines. In  Fig. 1 the two vertical
lines appear to  converge from top to  bottom, but as a
matter of fact they are parallel. The illusion is produced
by the diagonal lines, which upset our sense of direction.
A similar effect is shown in Fig. 4,
where the rectangle is made to ap-
pear to  narrow from top to  bottom,
whereas it is really quite symmetri-
cal. The interest of these two figures
will be increased if they are turned
upside-down and the effect noted.

Other types of illusions are
shown in Fig. 3, Fig. 8, Fig. 12
and Fig. 13. Fig. 3 is apparently a Fig. 5.

Fig. 2.

Fig. 3.
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normal drawing, but as we watch it
it suddenly turns over. Whereas we
thought we were looking through a
sort of tube from right to left, we
suddenly find that we are looking
through one from left to right, and
vice versa. Similarly in Fig. 8
appears to be a top view of a pile
of cubes, but as we gaze at it, it
appears to become inverted and we
suddenly have the impression that

. .......................... Fig. 12 the

cent, greater than the height.
In a similar way the eye mis-

judges the size of letters and
figures. As an illustration of this
it  may be mentioned that the
upper part of letter S or figure 8
is smaller than the lower part,
but most of us are accustomed to
regard them as of the same size.
The difference in size at once
becomes apparent if we invert
this letter and figure.

Fig. 6.

we are gazing upward at the cubes. In
perspective of the sketch is so definite that
in this case also the formation appears to
change as we look a t  it.  At first Fig. 13
appears to show a top view of a flight of
steps and then, as we watch it, the whole
thing appears to turn over and we see an
underneath view of steps!

The curious thing about illusions of the
type just mentioned is that we cannot do
anything to prevent them. In spite of our efforts to the
contrary, if we look at the figures steadily they suddenly

turn themselves over, and just as
suddenly turn back again.

Another very interesting type of
illusion is caused by irradiation. Owing
to the imperfection of the eye, the image
of a luminous point on the retina is
never perfectly sharp, and because of
this a white object on a black back-
ground always appears larger than a
black object on a white ground. In  Fig. 9
the black square is slightly larger than

8' the white one, as may be verified by
actual measurement, but it appears similar. The images
of luminous points on the edges of the white square
appear to invade the black border, and
similarly the white border appears to
extend into the black square.

Fig. 11 is a striking example of eye de-
ception of another kind. I n  this the square
appears to be distorted inward because of
the concentric circles superimposed on the
straight lines. The four heavy lines forming
the square, however, are perfectly true.

Another interesting illusion of this kind
showing the effect of diverging lines is given
in Fig. 5. In this case a circle is drawn against
a background of diverging lines, with the
result that one half of the circle appears to be
flattened while the other half seems to bulge
outward. A pair of compasses will show,
however, that  the circle is perfectly true.

Still another fascinating example of a
simple optical illusion is shown in Fig. 10. At
first glance the design appears to be formed

Fig. 12.

Many interesting illusions can be created
by the simple means of drawing part of a
sketch in perspective and part not, and a
good example of this is shown in Fig. 2.
Here is a picture of three men all dressed
alike and standing in the same attitude.
The left-hand man appears to be larger
than the centre man and the latter larger
than the right-hand man. Actually all the

figures are the same size and it  is this fact that produces
the illusion. Each of the figures is placed at a certain
point of the picture without any
reference to the perspective,
and because of this the eye is
deprived of any means of esti-
mating their actual size.

An illusion that produces a
most curious effect can be de-
monstrated by means of a small
device that you can easily make
for yourself. Two rounds of stout
white cardboard are required,
and on the first one is drawn the Fifi' 1 *
design shown in Fig. 14. I t  will be seen that  there are two
large circles that overlap, and in the central part there is

one much smaller circle. I t  is a good thing
to paint the circles in different colours.
For example one might be red, the other
blue, and the small circle deep yellow.
Make a hole in the centre of the cardboard
through which can be pushed a short bit of
pencil or a similar piece of wood, to form a
peg for a top. If the disc is now spun using
the pencil point as a pivot in a similar

manner to a top, a most curious effect will be
seen for the large circles will appear to turn
independently round the small one just as if
they were separate wheels.

On the other disc of cardboard a wavy fine
such as is shown in Fig. 6 is drawn. The line
should be white, and all the other part of the
disc should be painted black. A piece of pencil
for a pivot is fitted and then the disc is spun
rather slowly. The line will be seen to roll round
circle just like a curious kind of snake,
illustrates a particularly good illusion with

Fig. 7.

Fig. 9-

Fig. 10.

I from a
number of oblongs, but if you study the design more

closely you will see that  it is really
made up  by one continuous line.

Another direction in which the
eye often fails us is in its capacity
to estimate breadth. If, for example,
we draw several squares on a piece
of paper, estimating the length of
the sides by eye, without turning
the paper round, and then measure
the drawing with a ruler, we find
that the breadth is about five per

the card
Fi g- 7

which to “catch" your friends.
A man is shown fishing with a
rod that apparently has two
handles. If you ask your friends
to say which is the right handle,
the upper or the lower one, you
will find that probably all of
them will say the bottom one.
Actually the upper handle is the
correct one, as a straight edge
will reveal.Fig. IK Fig. 14.
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of everyday life among the Eskimos gives
an insight into their simple mode of
living, their habits and their manner
of dress.

The book also contains glimpses of

“The Modern Book of Railways’’
By W.  J .  BELL, M.I.Loco.E,
(A. and C. Black Ltd. 5/- net)

All boys like a railway book, and especi-
ally one that  contains plenty of interesting

illustrations; and "The Modern
Book of Railways" should there-
fore have a wide appeal among
our readers. The scope of the
book is very extensive. The im-
portant services afforded by the
chief railways of to-day are dealt
with, and interestinginformation
is included on both passenger
and goods trains. Railway opera-
tions generally are discussed, and
useful notes are included on the
permanent way, tunnels, signals
and other items of equipment.
The steam locomotive is of course
given special attention. Its his-
tory and development are briefly
traced, and famous engines of the
past, and some of their feats, are
included in the survey. Present-
day engines for passenger and
other duties are dealt with, and a
separate chapter is devoted to
unusual types, such as high-
pressure, articulated, turbine and
geared locomotives. Examples of
up-to-date motive power for
overseas service are illustrated
and described, and i t  is of special
interest to have available in the
same book the necessary material
to enable one to compare these
locomotives with British types.

The illustrations generally are
good and their reproduction
satisfactory. Among them are
such famous "old-timers" as the
Stirling 4 -2-2 single-wheeler
"No. I ’’ and the former L.N.W.R.
"Cornwall," both luckily still in
existence, also one of the Brigh-
ton "Gladstones,” of which
class "Gladstone" itself is a
companion of "No. 1 "  in the
York Railway Museum. Modern
favourites such as "Pacifies,"
"Kings," "Schools" and "Royal
Scots," and the trains they haul,
are well to the fore, and opposite
each illustration are interesting
details concerning each engine
or train.

It  is difficult to break new
ground in a popular railway book, but in
"The Modern Book of Railways” there is
decided novelty in the method of presen-
tation. The book succeeds very well in its
attempt to make an interesting story of
railway activities in general, and the de-
velopments of modem times in particular.
I t  has an attractive coloured wrapper
showing an excellent picture of the
L.N.E.R. giant "Cock O* The North."

Here we review books of interest ami of use to readers of
the“M.M."  IFc can supply copies of these hooks to readers
who cannot obtain them through the usual channels. Order
from Book Dept., Meccano Limited, Binns Road, Liverpool
13, adding l/~ for postage to the price. Postage on different
books varies, but any balance remaining will be refunded.

“Snow Baby*’
By M. A. PEARY. (Routledge. 6/- net )

"Snow Baby" was the name
given by the Eskimos to the
daughter of Peary , the famous
Arctic explorer. I t  is very suit-
able, for she was born in Green-
land at a point farther north
than any other white child. Her
real name is Marie Ahnighito
Peary, and Ah nigh i to is the
name of the Eskimo woman who
made the child’s first suit of fur
clothing.

This book is Marie's account
of her childhood and girlhood,
and particularly of her visits
to the Arctic, during some of her
father's expeditions. I t  bears out
her statement that she had '“the
happiest and most exciting child-
hood that anyone could wish to
have." She tells of thrilling
hunts for seals, walrus and polar
bears; of long sledge rides behind
sturdy Eskimo dog-teams, and
of the dramatic race for harbour
before the ice froze for the
winter.

One autumn the relief ship
" Windward," with Marie and her
mother on board, was frozen -in
before they could reach Peary’s
station, and they had to spend
the whole dark winter on board,
waiting as patiently as they
could for the spring thaw to
release the ship. When it became
clear that the was
icebound for the winter, the
Eskimos on board at once pro-
ceeded to  build themselves winter
houses on shore, as under such
conditions they could keep
warmer with less fuel and be
less crowded than on the ship.
Marie gives a detailed descrip-
tion of how they set about their
task, and of her own enthusiastic
efforts to help one family of
builders with whom she was on
very friendly terms. The hut-
building proceeded rapidly, and soon
"a  whole village of little white mushrooms
seemed to have sprung up on the shore
close to the ship."

She mentions the interesting fact that
throughout the winter " i t  was seldom
so dark that we could not venture out"
for a walk. "The snow and ice reflected
what little light there was and we soon
became accustomed to  i t ."  Her descriptions

Marie Ahnighito Peary, the daughter of the famous Arctic explorer. She was born in
Greenland, where the Eskimos called her “Snow Baby. ”  (From “Snow Baby”  reviewed

on this page.)

what Arctic exploration really means— the
months of preparation, the getting together
of the necessary men, dogs and foed, and
the final dash over the frozen sea, only to
be stopped by an open channel in the
ice which may or may not freeze over
before the provisions are exhausted.

The book is written in a simple style,
and is generously illustrated by excellent
photographs.
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“Little Wheels’1

By HECTOR MAcQuARRiE- (Bottley Head. 5/- net)
The author gives a racy account of a

remarkable journey by motor car through I
rough country from south to north of
Australia. I t  is a tale of an  unpremeditated
joyride in a "baby” car, undertaken by two
young men out for adventure. Their luggage
weighed about 4 cwt., the only spares
carried being one complete wheel and some
spokes. The trip commenced at
Sydney, and the first part of the
journey, 1,500 miles to Cairns,
is covered without any men-
tion of incident. The real story
commences from this point on
the east coast, from which the
remaining 500 or  600 miles of the
journey north were made in
roadless country to Cape York,
more or less following the line of
telegraph stations. Along some
200 miles of this route a motor
car had never been seen. There
were scores of silent miles punc-
tuated by contact with lonely
telegraphists, outpost traders,
and black ’'gins” with their
strange pidgin jargon.

The book contains a series of
thrilling incidents that occur in
the process of getting out of the
difficulties necessarily encounter-

“Joe and Colette at the Natural History
MUSeUm” By VERA BARCLAY
“English Wild Animals”

By J .  FAIRFAX-BLAKEBOROUGH
“Magic in the Woods”

By G.  H.  BROWNING
(Burns Oates. 3/6 each net)

In ''Joe and Colette at the Natural History
Museum" wo meet once more Colette, whom
we last saw a t  the seaside with her old

friend Joe. She is now on a visit
to Joe’s home in London, and
bubbling over with enthusiasm
at the wonders of the Natural
History Museum. The interest
these young folks display is
certainly infectious, and those
who have the bad luck to be
unable to visit the Museum will
almost feel that they have
actually seen it through the eyes
of Joe and Colette. The book is
well illustrated with charming
drawings by Joanna Duby.

Ma jor Fairf ax-Bla keborough
knows the countryside so well
that anything he writes concern-
ing it can scarcely fail to be
interesting. In this volume he
deals with wild animals, and he
has produced a book packed with
really absorbing information
about the lives and habits of theThe car bogged near the Dulhunty River. (From “Little Wheels" reviewed on this page.)

ed in taking a light car over such virgin
ground. The author describes the country
well, 'and gives an excellent idea of the trials
the two travellers had to face, and of the
remarkable manner in which the "Baby
Austin" stood up to the strain. The book
contains a map and photographs.

“Knots, Splices and Fancy Work”
By C. L .  SpENCER

(Brown, Son & Ferguson. 5/- net)
I t  is interesting to find that  a second

edition of this excellent book has been called
for. The age of sail has left in its passing
many fine and beautiful arts, and among
these a high place is taken by the
art of knotting and fancy rope
work. The author’s object in
writing this book has been to
make an  effort to preserve this
fast dying art, and it  is apparent
that to some extent, at any rate,
his efforts have succeeded. The
book contains more than 200
examples of knots, splices and
fancy work of various kinds, and
much of the material is not to be
found elsewhere. The descrip-
tions are clear and easy to  follow,
and the illustrations, of which
there are over 260, are Well drawn
and excellent for their purpose.

“Vanishing Wilderness”
By LA MONTE and  WELCH

(Harrap. 7/6 net)
The authors are distinguished

members of the staff of the

sea is our heritage," and although some of
the stories have been told before, he declares
that "they cannot be too often retold,
especially when one sets out, as I have done,
to give examples of the heroism which takes
place on the sea during the piping days
of peace."

He could not have done better than begin
by recounting the familiar story of how
Grace .Darling and her father, the keeper of
the Longstone Lighthouse, on Fame
Island, one morning braved mountainous
seas to  ’rescue the survivors of the "Forfar-
shire," wrecked on the rocks during the
previous night.

fox, the badger, the hare, the squirrel, the
otter and other inhabitants of the wood-
land. The stories he tells of incidents in the
lives of these creatures are full of interest,
and at the same time one feels that the
author, unlike some writers on animals,
really knows the creatures, and is writing
about things he has seen for himself. The
excellent illustrations are by Doris Fairfax-
Blakeborough.

"Magic in the is described on the
title page as " a  story book of trees/* and it
fulfils the description perfectly. I t  does not
deal with the trees merely as  what one might
call large vegetables, but  describes them as

real individuals, each with a
life and character of its own.
Along with expert information
regarding the growth, flower, leaf
and fruit of all the principal
English trees, are entertaining
stories and legends that have
grown up around the trees during
the centuries, and still persist,
one is glad to say, in spite of all
the scientific knowledge of to-
day. This is a delightful book
either to read at home or to slip
into one’s pocket on setting out
for a walk through the woods.
The fine illustrations, many of
which are in colour, are from
photographs by Capt. R. St.
Barbe Baker.

“Rhodesian Rancher”
By WILFRED ROBERTSON

(Blackie. 5/- net)Tall white ant  hills just south of McDonnell Telegraph Station. (Sec above.)
American Museum of Natural History, and
the book combines information about the
lives of wild animals with the exploits of
adventurous men. Tn all too short a time the
wild animal roaming freely in the open wil-
derness may be a thing of the past.

We are told of "Grizzly'* Adams and his
troupe of unchained grizzly bears walking
through the streets of San Francisco in the
days of the Gold Rush; of the herds of shaggy
bison; of reindeer, the living counterpart of
those Santa Claus reindeer that go prancing
over chimney tops delivering presents; of
the excitement in Siam when a white ele-
phant is discovered; of the camel's service to

I n writing a book of this kind some sort of
classification is essential, and the author has
grouped the heroic deeds he relates under
such headings as "Life-boats,” “Fisher-
men,” "Open Boats,” "Men -of-war to the
Rescue/’ and so on. The stories that make
up each chapter vary in circumstance of
course, but they are alike in bearing testi-
mony to  the high standard of conduct which
for centuries has permeated the spirit of
those who spend the greater part of their
life at sea.

The book contains many fine illustrations,
and the index includes the names of the
men, ships and places mentioned in the text.

The name of the author of this interesting
book is familiar to readers of the "M.M."
as several articles from his pen have appear-
ed in its pages. "Rhodesian Rancher" is an
account of Mr. Robertson's life as  a settier in
Southern Rhodesia. He begins by telling
how he bought a piece of land, " twenty-
seven square miles of virgin bush," and with
the aid of a few natives cleared a small area
of i t  and built there three wooden huts—a
living room, a bedroom and a store. By
steady labour all the bush was cleared, and
in time the ranch prospered. The author’s
adventures included fights with forest fires
and encounters with big game.

man throughout history. This is a very
delightful animal book, illustrated by
appropriate drawings.

“Brave Men All”
By Vice-Admiiftil G. CAMPBELL

(Hodder and Stoughton. 7/6 net)
This is a. record of the heroic deeds of

men who "go down to  the  sea in ships.'1 The
author reminds us in his preface that " t he
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New Books for Christmas
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a survivor of a prehistoric race.
"The Fire Gods" (2/6 net) is another

tale of the Congo and also deals with the
adventures of an expedition to that region.
In "The Silver Shoe" (2/6 net), Major
Gilson returns to China as the scene of his
story, and tells how three Englishmen, one
a boy, succeed in overthrowing the Secret
Society of the Silver Shoe, a powerful
organisation formed to destroy all
"foreigners" in China.

Each book has an excellent frontispiece
and the two last-mentioned have addi-
tional f ull-page plates.

Stories by Robert Harding
(R.T.S.)

Robert Harding is by now well known
as a writer of excellent adventure books,
and "Dallenger of the Police" (2/6 net) is one
of his best. Dallenger is a courageous Secret
Service Agent attached to the Military
Police in India, and seven of his amazing
exploits are told in this book. "Stirring
Tales of Yore" (2/- net) is a departure from
the author’s usual kind of book. In it he has

SCHOOL STORIES
“The Mystery of Cranston School”

By MICHAEL Pooi-E

“Six Tough Fellows”
By ANTON LtND

(Sampson Low. 2/6 each)
The solving of "The Mystery of Cranston

School" begins when Tony Blair of the
Fourth Form accidentally finds the first
clue. He becomes one of a small band of
amateur detectives who, in trying to un-
ravel the mystery, become involved in a
series of startling events. "Six Tough
Fellows" chiefly concerns a foreign boy at
Altonbury School, and a trio of fellows who
make a vow to protect him from Clack, a
Fifth Former who dislikes him. In spite of
feuds and other exciting happenings the
story ends happily.

AIR STORIES
“Air Pirates of the Congo”

By G.  G .  JACKSON

“The Crimson Caterpillar”
By SERCOMBE GRIFFIN

“The Air Circus”
By JACK H EMI NG

(Sampson Low, 2/6 each)
A search for rubies in the Congo by two

boys in a seaplane forms the plot of "A  ir
Pirates of the Congo." They are captured by
the Air Pirates, a gang of villains, but
succeed in making a thrilling escape. "The
Crimson Caterpillar" is the name of a re-
markable aeroplane invented by a French
boy named Henri, in which he and a chum
set out to  fly across the Sahara and discover
the City beneath the Sand. The adventures
of "The Air Circus " a formation of skilled
pilots, occur during a tour intended to show
foreign experts that British aircraft are
the best in the world. A foreign Power,
determined to “stick at nothing” to bring
about the downfall of the Circus, in-
troduces complications, and some desperate
situations develop.

“At the Sign of the Wolf’s Head”
By BERNARD MASTERS. (Sampson Low. 2/6)

1 lere is a bold buccaneering yarn
of the Spanish Main, telling how Roger
Dale, an intrepid youngster, and his
friends, outwit a notorious buccaneer,
whose activities are carried on under
the sign of a wolf’s head.

Annuals
(R.T.S.)

The 57th volume of "The Boy's Own
Annual" (12/6 net) is as rich in good
things as any of the previous issues. The
stories, both long and short, are by well-
known writers and are full of exciting
incidents. The general articles are as good
as ever, and cover a wide range. They
include several new series, which deal with
Careers; the lives of famous men who have
risen from humble circumstances to
affluence; types of Dogs; principles of
Cricket, and other topics. There are
splendid coloured plates and many black-
and-white illustrations.

The second volume of "The New, Empire
Annual" (7/6 net) is compiled on similar
lines to its predecessor, and caters for
young readers both in the Homeland and
the Dominions and Colonies. The stories
are excellent, and the general articles,
which are of a high class and are well
illustrated by photographs, give glimpses
of life in far-off parts of the Empire.

"The School Boy’s Annual" (3/6 net)
is not, as the title rather suggests, confined
to stories of school life, but contains also
many exciting adventure yarns. The stories
are illustrated by numerous black-and-
white drawings.

Stories by Major Charles Gilson
(R.T.S.)

Major Gilson’s name has long been a
guarantee of a rattling good adventure yam,
and in the five books reviewed below
he maintains his reputation in this respect.

"The Mystery of Ah  Jim" (2/6 net) is a
story of the Chinese underworld in the days
when there were opium dens in the poorer
parts of London, and of piracy in Eastern
seas. Ah Jim is a kidnapped English boy
brought up by a Chinaman in Deptford,
and the story describes his exciting voyage
on board a pirate ship. "The Scarlet Hand"
(2/6 net) relates the extraordinary adven-
tures of two schoolboys who fall into the
hands of the Chinese Secret Society of the
Scarlet Hand. In complete contrast to  these
two books, "The Realm of the Wizard King"
(2/6 net) deals with the perils encountered
by an expedition to the Belgian Congo in
search of a huge reptile believed to be

THG l7€W
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taken 12 of the most adventurous tales of
literature and re-written them in a vivid
style suitable for boys. "Pioneer Jack"
(2/6 net) is a yarn of the desolate Syrian
Desert, where J ack and his brother have an
exciting time searching for hidden treasure.
There are three other equally good stories
in the book.

“Treacherous Waters”
By ALEC LUMSDEN. (R.T.S. 2/6 net)

Stories of smuggling always make good
reading. In this book John and his cousin
David are spending a holiday in a quiet
fishing village, but life becomes very
exciting after they discover the activities
of smugglers in the neighbourhood.

“What Pamela Saw in Japan”
By A. S. Ros. (R.T.S. 2/- net)

This delightful fairy tale for children
describes the many unexpected things
that happened to Pamela in Japan.
Sometimes it was a really big adventure,
as when she was nearly drowned in an
ice cave, and at other times very quaint
and funny things befell her.
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The Speed Boat Passenger f

A Curious Seaside Ghost Story
By L. C. Pudney
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I HAD been working late that day giving visitors thrills
in my red speed boat "Gee-Whiz " and had been

busy until the chill of evening had caused the public
to  desert the beach where my landing stage was situated.
However, I could not take the boat back to  the moorings
for an hour or so, as the tide was too low in the harbour
channel, and I did not want to  damage my “prop”
on the bottom. So sending my assistants home, I
settled down to  wait as patiently as possible.

By the time I judged the tide would be about right
it  was almost dark, and I was preparing to depart
when I noticed a figure approaching across the beach
in the gathering
gloom. The figure
came along the land-
ing stage, and I
saw that it  was an
old man, tall, with
a grey beard, and
dressed in a smart
but sombre-coloured
su i t .  Some th ing
about him suggest-
ed to  me that he
was a retired skip-
per, and I wondered
what he wanted. For
a second or two he
looked at my boat
in silence, and then
he turned to  me
and spoke: “Can you
run me out to my
ship, the 'Alvania,'
I 'm in a great hurry,
and a speed boat should get me over in ten minutes."

I did not know of such a ship, but somehow I never
thought of asking questions. I simply nodded, and
gave him my hand to  assist him into the boat, but
he ignored it and stepped into the “after cockpit,"
as the back seat is called. I looked doubtfully at the
old gentleman. “You will get rather wet in that seat,”
I said, but he snapped the single word, “Hurry!”
So I let the matter drop, and tossing an oilskin to him
prepared to depart. I started the motor and shot away
into the darkness; the old gentleman was to  give me
a shout when we neared the " Alvania"

The tide was now rising strongly, and coming up
against the wind was making the sea very choppy.
Spray shot in clouds over the after cockpit and I was
getting very wet myself, although I crouched beneath
the windscreen as much as possible whenever my
navigation lights revealed the bows plunging through
a big wave. I was beginning to  wonder whether it
would be advisable to turn for shelter, as it is very
unpleasant in a speed boat when “white horses” are
about. Still, I thought, the "Alvania” should be close
at hand now, although I could not see it.  I turned to

see how my passenger was enjoying his voyage, but he
had covered himself entirely with the oilskin and was
hidden from view beneath the protective covering.

Once more I gave my attention to  the wheel, en-
deavouring t o  “cushion" "Gee-Whiz" over the waves,
which now threatened to  break her back as she dashed
through the tossing waters in a smother of foam. Suddenly
my eye caught something in the water a little distance
to  port and instinctively I turned towards it. A voice
hailed me urgently; and I circled round a small motor
boat that was rapidly sinking. She was filling with
every wave that broke over her, and although the

occupan t s ,  two
young men, were
baling frantically,
they were fighting
a losing battle. A
few seconds after
they had scrambled
into "Gee-Whiz" a
broken wave dashed
towards us and the
moto r  boa t
vanished.

My new passengers
were two visitors
who, setting out for
a trip, had broken
a piston and were
drifting helplessly
when the sea grew
rough.

I was now anxious
to  return to  the land-
ing stage—if I could

reach it! There was a good prospect of getting swamped if
I could not keep the bows up, and the alternative of
smashing a plank if I continued at “planing” speed. An
awkward situation! “ I  can't make your ship now!” I
shouted at the occupant of the after cockpit. There was no
reply from beneath the oilskin, but as no reply was
actually necessary, I did not pay much attention and
settled down for a wet trip back to  the stage.

I succeeded in getting alongside safely, and after mak-
ing fast I helped the “ship-wrecked” visitors ashore. “ I
hope you will be alright now,” I said. They held out their
hands in token of thanks. “This is quite a family co-
incidence,” said one of them, with a faint smile, “Fifty
years ago to-day my grandfather's boat was lost with
all hands in these waters, and we nearly suffered the
same fate.”

I looked at him with interest, and then, with an un-
canny feeling creeping over me, I said: “What was the
name of your grandfather's ship?” He looked surprised
at my excitement, and replied: “The ‘Alvania.* Why?”

I did not answer, but dashing across to  the boat, lifted
the oilskin that should have been covering the old man.

The after cockpit was empty1

*'l circled round a small motor boat that was rapidly sinking/'
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FROM OUR READERS

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

The Swannery at Abbotsbury
The famous Swannery at Abbotsbury has come into

prominence recently,
as an R.A.F. arma-
ment training camp
is being established
only four miles away,
and it  is feared that
the swans will be
seriously disturbed,
and  even  endan -
gered, by  the bomb-
ing practices. The
Air Ministry say that
if this proves to be
the case they will
move the targets
much farther away
and, if necessary,
out to sea.

The Swannery is
known to  be at least 500 years old, and probably dates
back to  the 12th century. I t  is the largest in the world.
The number of swans there has sometimes been 1,500,
and is never less than 500. An interesting part of the
Swannery is the duck decoy shown
in the accompanying photograph.
This decdy is still worked occasion-
ally in the winter, and the photo-
graph shows the end of one pipe
to  the mouth of which wild fowl
are decoyed by tame ducks fed
on the spot. Once inside the pipe
the fowl are driven up t o  the far
end, where the net narrows and
terminates in a large “purse” flat
on the ground.

Formerly there were several
hundred duck decoys in this
country, but there are now less
than six in working order.

Abbotsbury is also the scene of
a very fine 15th century tithe
barn. Half of the building is in
ruins, but the other half is sound
and in use. Near the barn are
several depressions that mark the
site of the old monastic stews or stew ponds, in which
the monks used to put fish, that they had reared in
an adjacent fishpond, to fatten.

J .  D.  U. WARD (Oxford).

or sketches for use as illustrations. Articles that are published will be paid for at our
usual rates. Statements contained in  articles submitted for these pages are accepted
as being sent in good faith, hut the Editor takes no responsibility for their accuracy.

The Capital of Madeira
Madeira, a Portuguese island 350 miles from the coast

of Morocco, has much
to  interest tourists,
and  pa r t i cu l a r ly
those who like beau-
tiful scenery. I know
one can sec beauty
in almost every coun-
try of the world, but
I think Funchal,
Madeira ,  must  be
unique among the
cap i t a l s  of t he
Earth. I t  is a large
town for such a small
island, as although
the area of Madeira
is only 300 square
miles, Funchal has a
population of over

23,000. I t  is the chief port of the island.
We were met on the quay by flower-girls in picturesque

costume. This costume is not usually worn, however, and
is only to attract visitors. The first thing I noticed in

Funchal was that the streets are
paved with cobblestones set tightly
together. On account of this, sled-
ges drawn by bullocks are used to
transport both goods and people.
The sledges are most comfortable,
although inclined to  skid when go-
ing round corners. There are taxis
and omnibuses, however, for people
who wish to  travel more speedily,
but  after a ride in a taxi we wished
we had chosen a bullock cart, as we
had some very narrow escapes from
accident.

Funchal is quite a modern town,
and has two good hotels and a really
fine open-air swimming bath on the
seashore. The changing rooms are
hollowed out of the rock at the back
of the bath, and there are fresh-
water showers and other modern
amenities. AU the shops accept

English money, and many of the inhabitants speak
English. The Portuguese are the most friendly and polite
foreigners I have ever met, and I look forward to  visiting
Funchal again. C. C. BRIGSTOCKE (Etchingham).

A duck decoy at the famous Swannery at Abbotsbury. Photograph by J. D. U. Ward, Oxford.

Bullock-drawn sieigh in Funchal, the capital of Madeira. Photo-
graph by C. C. Brigstocke, Etchingham.

I
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frequently scanning the sky for sight of it. I felt lost in
the great crowd of spectators.

The machine was due to  arrive at  1 p.m., but it was not
until half-an-hour later that its approach was announced
through the loudspeakers a t  the airport. All eyes were
again turned to the sky, and a black spot on the distant

horizon was seen to
be rapidly approach-
ing and growing in
size. Soon one of
the most wonderful
aeroplanes I have
ever seen was cir-
cling above us, and
amid the loud cheers
of the spectators it
made a perfect land-
ing. There was a
rush towards it, and
I was able to get
near enough to see
the passengers and
crew disembark .
They all looked
healthy and not in
the least tired. The
Douglas D.C.2 had
covered the journey
f rom London  t o

Baghdad in the record time of two days, flying only
9 hrs. of each day.

After a time the crowd dispersed, and it  was then pos-
sible to inspect the machine in comfort and to take the
photographs, one of which is reproduced on this page.
This type of aeroplane was described in the September
1935 “M.M.”

Baghdad airport was completed in April 1933 a t  a cost

Two Bridges as One
About four miles from Saltburn there is the interesting

double-arched bridge illustrated on this page. It is really
two bridges, the one upon the other, as the arches were
built at  different times. Originally it consisted only of the
lower arch, which
was  bu i l t  abou t
1870 en t i r e ly  of
sandstone obtained
from quarries in the
district. A good idea
of the appearance
of the bridge then
can be obtained by
visualising a solid
wall where the up-
per arch now is, and
the buttresses on
each side cut away
so that their faces
are flush with the
stonework of the
lower arch.

In October 1882
a terrific north-west
ga l e  sp l i t  t he
masonry near the
centre, from the top
almost down to the arch. This damaged portion was
pulled down, and stout buttresses were built at both
sides. In place of the sandstone wall an upper arch was
built on top of the sound portion of the original structure,
thus forming a double arch to allow the wind to pass
through without battering the bridge. The height from
the centre of the road to the crown of the lower arch is
about 20 ft., and to the top of the structure about 50 ft.

Interesting double-arched bridge near Saltburn. Photograph by T. Vivers, Redcar.

The bridge carries the
L.N.E.R. branch line
to Whitby Road.

A curious thing in
connection with the
bridge is that if a
pe r son  is walking
along the road with
the wind behind him
he discovers, when
under the bridge, that
the direction of the
wind has reversed.
This is due to the
bridge being in a val-
ley, and as the wind
passes through the
upper arch, the air on
the other side acts as
a cushion and returns

of £17,000, and was
opened by the late
King Faisal. I t  is
interesting to recall
that it was the first
of the official check-
ing points of the Mac-
Robertson Air Races
last year.
A.  J .  KOUYOUMJIAN

(Baghdad).

the wind through the lower arch. T.  ViVERS (Redcar).

The first Douglas D.C.2 aeroplane used on the K.L.M. service to Batavia at Baghdad Airport. Photograph
by A. J. Kouyoumjian, Baghdad.

“Shooting the
Breakers*’

A thrilling and
popular sport of the
swimmers who throng
the surfing beaches of
New South Wales at

summer weekends is "’shooting the breakers.” I shall
always remember my first "shoot.” I had practiced during
the three previous summers. On this occasion I waded
seaward, with others, until a big wave was almost upon
me. At the right moment I turned and swam quickly
toward the shore. The wave broke and swept me upward.
Amid a smother of foam I shot down the face of the
wave at great speed, then "flattened out” on to an
even keel, and landed on the shore. I t  is even more
exciting on a surf board. This is a long, specially shaped
board on which one lies, and using the hands as  paddles,
shoots through the breakers. G. BROWN (Bexley).

At  Baghdad Airport
My father received an  official invitation to photograph

the arrival at  Baghdad Airport of the first Douglas D.C.2
aeroplane to be employed on the K.L.M. service between
Amsterdam and Batavia, via London and Baghdad. I
was delighted to be able to accompany him. When we
reached the airport we found an impressive gathering of
Iraqui Ministers, British officials and other notables
eagerly awaiting the arrival of the machine, and
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Heat as an  Enemy of Speed |
The Part Played by Lubrication
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EVERY racing man regards heat as the most dangerous enemy

of speed. It is true that wind resistance is a close competitor,
but with the difference that wind resistance merely retards speed,
without undermining the vitals of a car; and i t  can be largely
overcome by effective streamlining. Unchecked heat, on the
other hand, will cause retirement in a race through big end trouble.

In view of Sir
Malcolm Campbell's
brilliant achievement
in achieving, at Salt
Lake City, his heart’s
desire of a world's
land speed record of
300 m.p.h. some de-
tails of the heat
generated by the
giant engine of "Blue
Bird," and the means
adopted to provide
efficient cooling, will
be of interest. Al-
though no actual
figures for the last
attempt are yet
available, the design-
er of the car, Mr.

also the heat generated in the gear-box. This means that the
best quality oil must be used to act as a buffer between moving
parts of the engine to prevent friction, to carry away the immense
heat generated, and to protect the engine, and particu-
larly the cylinders, from the effects of corrosion and the
formation of sludge.

Basically the same
considerations in re-
lation to heat apply
to ordinary road rac-
ing, except that
everything is on a
lower scale, and with
the important differ-
ence that greater
endurance is imposed
upon the wearing
parts over a longer
period. I t  might be
supposed that for
racing, and particu-
larly for attacks on
world records, special
lubricating oils would
be necessary. In point
of fact the PatentR. A. Railton, has

disclosed some in-
teresting facts with regard to the previous model.

The question of the cooling system to be employed was con-
sidered before anything else in designing the car for the attempt,
even to the extent of avoiding the air resistance of a radiator
by employing some system of internal cooling. In the end it was
decided to use an enclosed honeycomb radiator with a slot for
the air to enter. In deciding on the size of this unit, due con-
sideration was given to the fact that it was only necessary for it
to be sufficiently large to prevent the water from boiling at the
end of two runs. A margin
of error had to be allowed,
providing for sufficient ex-
cess water to allow of about
60 seconds* boiling without
risk of the jackets running
dry. In 1932 the radiator
size was considerably re-
duced, and the maximum
temperature of the water
rose from 140 degrees F. to
about 176 degrees F. It
was found that the size
could be reduced by a
further 10 per cent, without
risk of any appreciable
boiling. In the engine fitted
to the 1933 model the area
of the radiator was 434
sq. in., and the approxi-
mate heat transferred to
cooling water under full
load was 48,000 B.Th.U.
per minute (test bench
figures).

So much for the external
water cooling of the engine.
Now we come to lubrication, of vital importance in every racing
car, but tremendously important in a car that is to travel at
the terrific speed of 300 m.p.h. The constant supply to the engine
of oil, and exactly the right type of oil, is as necessary as the
blood stream from the heart in the human body, the heart in
this case being the oil pump.

Some idea of the enormous heat generated in the engine of
the latest five-ton "Blue Bird" may be gathered from the fact
that it develops approximately 2,500 b.h.p., with an estimated
engine speed of 3,200 r.p.m. at 300 m.p.h. There is to be considered

4‘Blue Bird" a t  speed at  Salt Beds. Utah, U.S.A., where Sir Malcolm Campbell set up the world’s record of 301 m.p.h.
The illustrations to this article are by courtesy of C. C. Wakefield and Company Ltd. Castrol used in "Blue

Bird" was exactly
the same as the oil sold at any wayside garage.

Tyres also are liable to suffer from the combined effects
of heat, abrasion and centrifugal force. The enormous friction
will wear off the tread in a single run in attempts upon a world
record. If one of the outer layers of the cord had been cut when
"Blue Bird" was travelling at 300 m.p.h., the centrifugal loading
on the broken ends would have caused them to fly out radially,
tearing the rubber tread like paper.

At 300 m.p.h. the wheels of the car revolve about 2,640 times
per minute; which means
that every part of each
tyre is struck 44 times
per second with a blow
equal to its share of the
weight of the car. This
corresponds to a blow of
18 cwt. on each front tyre
and nearly 17 cwt. on each
of the four rear tyres
(twin wheels). Added to
this is any impact force
brought into play by wheel-
bounce or other phenomena
due to irregularities of the
track.

In tests on a high-speed
test machine that had no
artificial cooling draught,
the tyre temperature rose
about 72 degrees F. per
minute at 300 m.p.h. This
very rapid rate of heating
is not approached on the
car in actual running, owing
to the very much greater
cooling; but the figureindicates the importance of this factor.

The triumph of breaking a record or winning a race
is, in fact, a triumph of science, engineering and pit work,
as well as of driving skill. The laurel wreath given to the
winner of a race might very well be distributed leaf by
leaf among all those who had a part in building or pre-
paring the car. Many leaves should go to the research chemists,
metallurgists, and others who work behind the scenes. In addition
there are the officials who prepare and guard the course on which
the record is made, and those who time the run.

Testing oil in the Wakefield Company's laboratories at their works at  Hayes, Middlesex.
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1 Meccano Fire Engine with Real Pumps
Escape Nearly Eight Feet Long
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A FIRE engine offers excellent scope for the ingenuity of the
model-builder, and many interesting models of this kind

have been described in the model-building pages of the "M.Af.”
and in the Meccano Manuals. The splendid miniature fire engine
illustrated on this page
undoubtedly is the best
of its type yet built. It
was constructed by Mr.
R. Lawford, Watford,
and is an almost perfect
scale reproduction of the
"Silver Jubilee," a Scammell fire
engine that has been acquired by
Borough of Watford Fire Brigade.

The model is not merely a shell without motive
power, suitable only for demonstration pur-
poses, but is built up in a similar manner to its
prototype. The chassis resembles in many
respects the standard Meccano Chassis de-
scribed in Instruction Leaflet
No. la, and is fitted at the
front and the rear with semi-
elliptic springs built up from
Strips of varying lengths. The
steering mechanism is a slightly
modified Ackermann gear,
and the front axle is very
strongly built from Angle
Girders and Curved Strips.

The differential is of
orthodox design, but the
method of securing the
brake discs is improved.
A very interesting set of brakes is fitted.
These are operated by compressed air and
controlled by means of a hand lever and a foot pedal. The front
wheels are provided with a similar braking arrangement. It
will be noticed that twin tyres are used on the rear wheels.

From a constructional point of view, the outswept sides and
top of the inner end of the bonnet constitute the most difficult
part of the bodywork. In the model Strips of varying lengths
have been used. These have been very carefully bent to the re-
quired shape and then bolted at their rear ends to a curved set
of Strips representing the front frame of the dash board.

The top of the bonnet is
built up from 4* Strips, each
of which is formed from two
2|* Strips overlapping two holes,
and its sides are provided with
two Meccano Hinges. It forms
a cover for the 250-volt electric
motor by means of which the
model is driven. The radiator
is similar to that of the Motor
Chassis described in Leaflet
No. la, but a small sheet of
perforated zinc has been used
to represent the radiator tubes,
and has been slightly corru-
gated in order to give a more
realistic appearance, A fan,
driven from the electric motor,
rotates behind the zinc, the
bearing for the fan shaft being
secured to the inside of the
bonnet.

The gear-box casing is in-
tegral with the electric motor supports, and the gears available
are three forward and one reverse. The gear ratios of the three
forward speeds are 3 :1 ,  2 :1  and 1 :1 ,  and that of the reverse
gear is 3 : 1. A clutch also is incorporated, and this is similar
to that fitted to most Meccano motor chassis models.

The bodywork of the model reproduces admirably the im-
pression of bulk and power typical of all modern fire engines.

Strips are used to a large extent in its construction, and Angle
Girders of various sizes are used to represent the recessed portion
at the top. In actual practice this forms a seat for the firemen.
The building of the pump housing at  the rear of the model is carried

out with 5 x 3 and 2J* x Flat Plates. Three
hinged flaps are fitted to each side of the body-
work and behind these on the real engine are
stowed lengths of hose, rope, respirators and
other less bulky but equally necessary items
of the fire-fighters* equipment.

Undoubtedly
the most remark-
able feature of
this model is the
real work ing

pumping
equ ipmen t
incorporated
in it. This
pump  i s
driven separ-
ately from
the  ma in
e l ec t r i c
motor, and
the  hoses ,
when coupled
up, can be

made to deliver water exactly
as in actual practice. A com-
plete set of dummy controls
are fitted to the pump hous-

ing, and a narrow platform is provided on which the pump
operator stands.

The lengths of flexible pipe of large diameter that connect
the pumps and hydrant are carried on top of the body, and a
hose reel of large capacity also is mounted, and carries
narrow rubber tubing wound on it to represent the hose
itself.

The fire escape is a perfect miniature reproduction of
one of the most modern units of this type, and when fully
extended it reaches to a height of nearly eight feet. It is
constructed throughout of Angle Girders, and each sliding sec-
tion is built up from two Angle Girders joined together

by Strips. The rungs consist
of Rods of suitable size. The
frame on which the complete
escape is mounted is built
up from four 7 Angle Girders
braced by large Corner Brackets
and fitted with the axle on
which the two large wheels
are mounted. These wheels con-
sist of a number of Strips
bent into a circle and sur-
rounded by a thin strip of
tin-plate. The method of mount-
ing the escape for transport
purposes is shown in our illus-
tration of the model.

The Scammell fire engine that
is the subject of Mr. Lawford’s
model is shown in the lower
illustration on this page. The
powerful turbine pump is mount-
ed at the rear, and its output
ranges from 200 gall, of water per

min. at a maximum pressure of 200 lb. per sq. in., to 830 gall, per
min. at 50 lb. per sq. in. The bodywork is of wood, and there are
seats along each side for the firemen. Suction hose is carried on the
top centre of the body and lockers provide storage space for a
further 2,000 ft. of hose and for other necessary equipment. At the
rear is a control panel arranged so that if necessary one man can
take complete control of the vehicle during pumping operations.

A splendid Meccano model of the fire engine
shown in the lower illustration on this

page. The model was built by
Mr. R. Lawford, Watford.

The Scammell fire engine of the Borough of Watford Fire Brigade. The model shown
above is a faithful reproduction of this engine.

meccanoindex.co.uk



THE MECCANO MAGAZINE738
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

□ Meccano Suggestions Section
Edited by  “Spanner”
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(340)—Unusual Digging Motion for a Mechanical Excavator (P. Duncan, Shrewsbury)

Wherever digging operations are carried out on a large scale,
some form of mechanical excavator is invariably employed. The
type of excavator that is used depends upon the conditions under
which it has to work. When the machine is situated higher than the
ground that is to be excavated, a dragline or
trench shovel is used; but if the machine is
operating against, say, a cliff face, the
digger bucket is attached to a pivoted
arm at the front of the machine for
scooping up loads of material. Ex-
cavators of the latter type usually
resemble a swivelling crane, the
bucket arm being pivoted to the jib
and operated by a hoisting cord that
passes over the jib head pulley.

The novel excavator illustrated in
Figs. 340 and 340a dispenses with a
jib, the bucket being driven forward
and upward with a scooping move-
ment derived from a system of levers
and links. Fig. 340a shows the bucket
in position ready to scoop its way into
the cliff face, and Fig. 340 shows the
raised position of the bucket when full. The
next operation is to slew the upper structure
of the travelling unit so that the bucket is
brought into position over trucks drawn up
to receive its contents. By withdrawing the
bolt in the bottom of the Digger Bucket, the
bottom drops away, thus discharging the
contents. In operating, the excavator may
run on rails that are extended as work proceeds, or it may travel
on caterpillar tracks.

For the model the travelling base is composed of a 3px2V
Flanged Plate, along each side of which is a 3|" Angle Girder and
Flat Girder.-The Flat Girders carry the Axle Rods of the Flanged
Wheels. A Bush Wheel is bolted beneath the centre of the Plate and
grips a H* Rod projecting upward to form the pivot for the
superstructure.

The rotating structure is built up on a 5|*X2V Flanged Plate
beneath which is a 3* Pulley fixed with
its boss uppermost. The Pulley is se-
cured by V Bolts, on each of which a
Collar and two Washers are fitted for
spacing the Pulley from the Plate.

Four Strips are bolted to the side
ilanges of the Plate and carry 3J*x2J*
Flanged Plates and a 2 x2  Flat
Plate. Obtuse Angle Brackets are at-
tached to the upper ends of the rear
pair of Strips and support the Hinged Flat Plate
forming the roof. The front end of the roof is supported
by 1 |"  Strips attached to the other pair of vertical
Strips and to the roof by Obtuse Angle Brackets.

It  is the method of mounting the Digger Bucket that
is the chief characteristic of this model. The Bucket
is fixed rigidly at  the upper ends of two pivoted arms by
securing a 2 |*xV Double Angle Strip across the back of
the Bucket, and by means of two Angle Brackets
attached to a Double Bent Strip on the Bucket and to an
Angle Bracket on each arm. For each arm a Strip is
used, and in the fifth holo from the inner end is pivoted
to a link 5. The ends of the Strips are pivotally attached
to IV  Strips 4 bolted to the 24" Gears 3. These Gears are rigidly
fixed to an Axle Rod, so that the Strips 4 are in corresponding
positions. Threaded Pins attached to vertical 2* Strips support
the links 5, which are free to pivot and are retained in place by
Collars. Two Washers are placed on each Threaded Pin before
the Strips 5 are fitted in position.

Fig. 340a shows the Bucket ready to take up a load. To operate
the Bucket, the Gears 3 are rotated in a clockwise direction, as
seen in this illustration, thus moving the ends of the Bucket arms
forward and downward. The links 5 allow the Bucket to move

forward until the Strips 4 are in line with the Bucket arms. Further
movement of the Gears 3 produces an upward movement of the
Bucket until the position shown in Fig. 340a is reached. During
this movement the links 5 swing outward and back again.

Operation of the digging movement is effected from the Crank
Handle 1 that carries a V Pinion and is fitted with a Ratchet Wheel

on its outer end. The Pinion engages a 57-teeth Gear on the
Rod 2 carrying two Pinions that operate the Gears 3.

A Pawl is arranged to engage the Ratchet Wheel to prevent
the Bucket from swinging back again after it has been

raised. To facilitate moving the Pawl a bolt is screwed
into its tapped bore and locked with a nut to prevent

it from gripping the Pivot Bolt on which it is mounted-
Slewing of the superstructure is effected by

rotating the Wheel 6. The Rod of this Bush Wheel
is mounted in the Plate at the rear of the

structure, and in a 2|* Strip bolted between
the front flanges of the side Plates. A Worm
7 on the Rod engages a J" Pinion attached
to the upper end of the vertical Rod
that is secured to the base.

This is an excellent model for use in
conjunction with a Hornby Railway
system. It can be used for carrying out
excavating operations in material such
as sand or gravel, and can be arranged

to run on Meccano rails, Hornby
Track should be arranged parallel
with the excavator track at a suitable
distance so that when the Bucket
arm, in the raised position, is swung

at  right angles to the track, it comes into position directly above
the Hornby Wagons.

A length of cord is attached to the bolt in the hinged bottom
of the Bucket, and when this is pulled the load is released into
the Wagon. The excavator then slews round to the working
position, drops the Bucket and takes another load, advancing
towards the working material as work progresses. If rails are
laid for it to travel on they must be extended as work proceeds.
As one Wagon is filled up, the next is moved into position, until

a complete train load is ready to move
away, and a train of "empties" is brought
into position again.

(344)—Two-movement
Gear-boX (P. A. Morris, Stockport}
To use a Clockwork or Electric

Motor for driving more than one
movement generally calls for the use
of Gears, so that with a small Outfit
the Motor is restricted to drive one
movement only, as Pulley systems are
not so adaptable as gears. Some
models are greatly improved if two
different operations can be driven
from the Motor; for instance, a jib
crane can be made to raise or lower

the jib as well as hoist the load .
Although pulley arrangements are not

readily adapted for several drives our con-
tributor has devised an ingenious way of pro-
ducing two movements from one power unit,

using two sets of Pulleys and cords. The Clockwork Motor is
pivotally mounted between the two driven Pulleys, and the driving
cords are arranged so that when one is taut the other is slack, A
Strip bolted to the Motor serves as a lever for swinging it on its
pivot. In this way the drive is changed from one cord to the other
by respectively slackening and tightening them.

A similar arrangement can be applied to cranes in which a non-
reversing Motor is used for hoisting the cord. By slackening the
driving belt the load can be allowed to descend under gravity, but
the weight of the Motor normally keeps the belt taut.
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Miscellaneous Suggestions
Under this heading “ Spanner" replies to readers

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

(M.185.) A New Use for Spring Clips.—
D. Slow (London, N.14) suggests a novel
way of using Spring Clips as coil springs. A
Clip is clamped between Strips or Flat
Brackets attached to the framework of the
model, and the Strip that  is to be sprung-
mounted is clamped by means of a Flat
Bracket or a second Strip to the other lug
of the Spring Clip. This method of mounting
a Strip will be found applicable to vibrating
mechanisms such as the make-and-break
of a buzzer or shocking coil.

(M.186.) Remote Control for No. 1 Motor
Cars. —When racing Meccano Motor Cars it
is difficult to steer them without getting in
the way of other competitors and without
influencing their speed when moving the
steering wheel. Our contributors K. Jones
and T. Guest (Wallasey, Cheshire) have
devised a simple way out of this difficulty,
by steering the Cars with flexible wire such
as that used for hanging curtains. The wire
forms an extension of the steering column
and is attached to the steering wheel by
means of a small piece of tin that is slightly
longer than the diameter of the wheel, and
consequently can be fitted over the centre
of the wheel but with its ends under the
rim. The curtain wire is attached to the
centre of the tin, the best method being by
soldering it, and at  the upper end the wire is
fitted with another wheel or  suitable handle
for turning it.

No doubt some good fun can be had by
racing cars in this manner, and readers
might well try this method of control.

(341)—Simple Ackermann Steering Gear sanders, Glasgow;

Strip being connected by a 5F  Strip to a
always be fitted with a representation of
Ackermann steering gear if the range of
parts available will allow. The alternative is
to have the pivot-
ed front axle type
of steering such as
is fitted to steam
tractors, but this
is a very poor sub-
stitute. With the
sma l l  Ou t f i t s
difficulty may be
experienced in de-
signing suitable
mountings for the
stub axles, owing
to the limited
range of parts; but
it  is well worth
while giving a
l i t t l e  ca r e fu l
thought to the
steering gear as it
can make such a
big difference to
the appearance of
the finished model.

Crank on the lower end of the steering
column. The Crank is extended by a
short Strip.

Each of the Cranks on the Bolts 1 has
a bolt 2 screwed into its boss, these bolts
securing 2F  Strips 3. Washers are used to

ensure that when
the bolts 2 are
screwed tight they
grip the Strips se-
cu re ly .  Grub
Screws in the op-
posite bores of the
Crank bosses are
used to grip the
Bolts 1. The 2F
Strips 3 serve the
dual purpose of
supporting the
cycle-type wings
and the stub
axles. A Bolt is
used for each stub
axle. After pass-

Fig. 341 i n S through the boss of a2” Pulley forming the road
wheel, i t  is held by two nuts to its
respective vertical Strip 3. Angle Brackets
attached to the upper ends of these vertical
Strips carry the wings that are formed
from further Strips suitably curved.

When the steering wheel is turned, the
Crank and Strip on the lower end of
the steering Rod turn with a corresponding
movement. The movement is imparted to
the Strip 4 through the pivoted connecting
link, and as the Strip 4 is rigidly fixed to its
Crank, this also is deflected. Both Cranks
are connected by the 4F  Strip forming
the track rod so that they move simul-
tanenuslv, thus steering the vehicle.

Models of motor cars and lorries should

A simple way of constructing a stub axle
steering mechanism of the Ackerman rt type
is shown in Fig. 341, and with slight modi-
fications it can be fitted to cars built with
quite small Outfits. Two 4F  Strips form the
rigid front axle, and Bolts 1 are passed
through the end holes and gripped in the
bosses of Cranks. The Cranks are connected
together by another 4|* Strip, and although
in this case Strips of 4|* are used, if these
are not available shorter Strips can be
joined together to make up  the same
length. One of the Cranks has a 2V Strip
4 bolted rigidly to it, the other end of the

(342)—Toggle Mechanism
(J. Coombs, Reading)

A toggle mechanism is a simple link
motion that transmits reciprocating move-
ment at  right angles to the operating force.
The -resultant movement is through a
shorter distance than the original
motion, but is considerably more
powerful. Toggle movements are
applied in particular to presses
where a very powerful action is
required.

The general principle of opera-
tion of a toggle press can be seen
from Fig. 342. An Eccentric oper-
ates the toggle links, one of
which is pivoted on a
Bolt 1 . The Bolt is secured
to the frame, in this case a
Flanged Plate, by means of
two nuts; and two more
nuts are locked on the Bolt
to retain the toggle link in
place. The second link, also
pivoted to the Eccentric, is at-
tached to the sliding Eye Piece
As the Eccentric rotates it moves
the links into a position where
they both lie in a straight line, the
movement of the Eye Piece 2 de-
creasing in speed as the links ap-
proach the straight-line position.
Thus the power exerted by the
Eye Piece increases towards the end of the
power stroke.

A double stroke can be obtained for one
revolution of the Eccentric by arranging the
links to be carried beyond the straight-line
position. In  this way two strokes of
different length can be produced.

(343)—Bevel Reduction Gear
(S. Jameson, Coventry)

Meccano Bevel Gears Nos. 30a and 30c
are intended for use together and not for
meshing with the Bevels No. 30. In  spite

of this our contributor has
devised a very ingenious re-
duction gear making use of all
three sizes of Bevels. The
mechanism is essentially an
epicyclic gear, and produces
several ratios according to the
way i t  is driven.

The Axle Rod 1 carries a F
Bevel 2 that is fixed to  it, and
a Double Arm Crank that is
free on the Rod. The Crank
has attached to it a I f  x F
Double Angle Strip and is re-
tained in position between
two Collars. An Obtuse Angle
Bracket at each end of the
Double Angle Strip carries a
Pivot Bolt on which a Bevel

is free to rotate. These
2 Bevels are so arranged that

they mesh with the Bevel 2,
and also with a IF  Bevel 4
free on the Rod 1 .

To use the mechanism as a
reduction gear, the Bevel 4 can
be secured to prevent it  from
rotating, and the Rod is driven

from the power unit. The drive would then
be taken from the Double Arm Crank of the
frame 3 by means of a Socket Coupling, in
which case the lower Collar on the Rod 1
would be removed. An alternative arrange-
ment is to secure the cage 3 and drive be-
tween the Rod 1 and Bevel 4.

(M.187.) Small Free Wheel.- -This idea
by James R. Weldon (Newcastle-on-Tyne)
is for a smooth-acting free wheel built up
from a Bush Wheel and F Pulley. The
Bush Wheel is free on the Rod of the Pulley,
and carries a IF  Strip that is pivotally
attached to  it.  The Strip is spaced so that it
is in line with the groove of the Pulley, and
cord is tied to each end of the Strip and
passed round the Pulley. I t  is upon the
method of fixing this cord that the opera-
tion of the free wheel depends. A nut and
bolt is fixed at each end of the IF  Strip
and the cord is clamped beneath the nuts.
The cord is clamped nearer to one end of
the Strip than the other, and it will be
found that if the cord is of the correct
length the Bush Wheel rotates freely in one
direction, but is automatically locked to the
Pulley when turned in the other direction.

If the Bush Wheel is to rotate fairly
fast, the weight of the IK  Strip should be
counterbalanced by securing Flat Brackets
or Washers diametrically opposite. If this is
not done vibration will be set up by the
unbalanced Wheel.
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ZAero Engines in Meccano
Splendid Examples of Realistic Construction

A NOTABLE feature of the entries for Meccano
Model-building Competitions is the absence of

models of aeroplane engines. It is probable that this
absence is due mainly to two causes. The first is the
apparent complexity of construction of such engines;
the second is that the peculiar shapes and moulded
sections so prominent in engines of this type necessitate
the bending of Meccano parts, which naturally is a thing
that Meccano enthusiasts arc reluctant to do. As to the
complexity of aero engines, it is hoped to show in this
article that simple but very realistic models can be built
with little difficulty. The bending problem has been
solved to a great extent by the introduction of the
Meccano Strip Plates and Flexible Plates.

The simplest of the models
used to illustrate this
article is shown on
the right of Fig. 2.
This is a miniature
reproduction of a five
cylinder 185 h.p.
“Regulus II”  en-
gine constructed
by the Walter
Motor Cars and
Aero Engines
Ltd., Czechoslovakia.
One of the outstanding
features of this engine
is the method of ar-
ranging the exhaust
pipes which are just
sufficient to guide the
exhaust gases clear of
the fuselage.

The back and rear of
the crank case are built
up from Flat Brackets, five Brackets being used in each
case. Five Double Brackets are then secured between the
front and rear and each of these has an Obtuse Angle
Bracket secured to it.  The end hole of each Obtuse Angle
Bracket accommodates a Bolt on which is secured
a Worm by means of its Grub Screw.

The five Worms represent the cylinders, and push rods
for operating the valves of these are formed from
22 S.W.G. bare copper wire, or any other wire approxi-
mating to this. These push rods are held in place, at their
lower ends, behind a 1* fast Pulley representing the
front of the crankcase. A similar Pulley at the rear of the
engine is also carried and a 2* Rod, protruding at the
front to form the propeller hub, holds both Pulleys in
position. Two Collars are fitted to this Rod as shown.
Exhaust pipes consist of short lengths of Spring Cord,
down the centres of which short lengths of 22 S.W.G.
copper wire has been passed. This wire fulfils the dual
purpose of securing the lengths of Spring Cord to the
cylinders and also retaining their shape.

When the engine is completed it  is best mounted as
shown on a short Rod that is secured in the boss of

a Face Plate.
A second engine, on the left-hand side of the illus-

tration, is constructed in a similar manner to that
already described. I t  has, however, seven cylinders and
represents an Armstrong Siddeley “Lynx” engine of
215 h.p. In this example a Face Plate is carried on the
rear of the model to give the appearance of the ring by
means of which the actual engine is secured to the fuselage.

A Threaded Boss, attached by a bolt to one of the
Double Brackets of the crankcase, forms a support for
the carburetter. This unit consists of a second Threaded
Boss, a Collar and a Bolt, this latter part forming the
connection between the engine and the carburetter. The
bottom threaded hole of the first Threaded Boss carries a

l ff Threaded Rod, the lower
end of which is locked in the
boss of a Face Plate. Push
rods are represented by short
lengths of 18 S.W.G. bare
copper wire secured at their

upper ends to
Bolts. These Bolts
are attached in pairs
to similar Bolts can-
ned in the tops of
the Worms forming
the cylinders. As will
be seen, the front of
the crankcase is
formed from a 1 |
Contrate Wheel.

The engine at the
top of Fig. 2 is a fine
example of this type
of model-building,

the prototype
being a 275 h.p.
Arms t rong

Siddeley “Cheetah V.”
The front of the crankcase of

this model consists of a Boiler End and a Wheel Flange,
a l j "  Contrate being attached to the Boiler End as
shown. The rear of the crankcase is built up from a
Wheel Flange bolted to a Flanged Disc, Part No. 168a.

A 7 J* Flat Girder is now bent round the two Wheel
Flanges and to this is secured the cylinders. Each of these
is formed from a Chimney Adaptor, a small Flanged
Wheel, six 1* loose Pulleys and a Double Bracket. All
these parts are held in position on a Rod, and Collars
are used to hold them in place.

The turned-up ends of each Double Bracket carry two
Couplings forming the valve covers. Push-rods consist of
1 | *  Rods held in the end holes of these. Plugs are repre-
sented by nuts and bolts, and the high tension cable
consists of lengths of rubber covered wire.

Probably one of the finest model aero engines con-
structed from Meccano parts is illustrated in Fig. 1.
This model is an accurate scale reproduction of a twelve
cylinder, super-charged, Rolls-Royce “Buzzard” engine.
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This engine develops 825 h.p. and is fitted into a great
many commercial and military aeroplanes. The S.B.6
Seaplane, which won the Schneider Trophy in 1931,
was fitted with an improved engine of this type de-
veloping 2,300 b.h.p.

Figs. 1 and 3 give some idea of the
great amount of detail incorporated in
this model. The uses of Strips and
Flexible Plates are graphically shown,
and the induction pipe is a good
example of built-up large diameter
piping. The model cannot be fully
described here, but a brief survey of
the more important points of its
construction will enable anyone to
build a similar model with very little
difficulty.

The sump framework is
built up from two 12V
reversed angle girders, and
these are fitted on their
lower edge with a number
of Obtuse Angle Brackets.
These Brackets carry, on
each side of the frame-
work, a Strip Plate,
and the two Plates when
fitted are connected to-
gether at their lower edges
by a Strip and a
further set of Obtuse Angle
Brackets. The Strip Plates
terminate V from the
forward end of the sump and 2* from tht\ rear end.
The gap at the front is filled in by means of Strip Plates
bent to the required shape. The oil pump housing
covers the gap at the rear of the sump, this being built
up from 4| ff x2|* and 3" x H"  Flat Plates.

The crankcase, at its centre, is formed from Strip
Plates, curved as shown in Fig. 1,
and at each end of these are fitted
the engine “feet.” These “feet”
carry the weight of the real engine
when incorporated in the fuselage.

The casing surrounding the re-
duction gearing of the airscrew, is
represented in a similar manner to
the supercharger fitted to the rear
of the model. The upper portion
is 4" in diameter and the lower por-
tion 3" in diameter, 4" Circular Plates
and 3" Pulleys being used respec-
tively. The walls of the cylinders
on the outside consist of six 2-Vx2V Strip
Plates curved to shape in the manner
shown in the illustration. On the opposite
side, the cylinder walls are built up from
two 5 | "x2 | "  and one 2 | r x2V Flat Plates.
The upper portion of the cylinders
takes the form of a box built up
from Angle Girders and Flat
Plates and measuring 12.U in
length, 2 |" in height and 2j* in
width. The camshaft covers are shown plainly in Figs.
1 and 3.

The upper portion of each cylinder block is fitted
with a 12V Angle Girder and this forms the support
for the short exhaust pipes. In actual practice these
are usually lengthened as required so that they protrude

a few inches from the sides of the aeroplane. In the
model they are represented by means of 5 | *x2 | ff

Flexible Plates bent to the shape shown and over-
lapped IV  at each end. They are fitted with Double

Brackets at the rear to retain them
in shape and one of the bolts holding
each Double Bracket secures the
complete exhaust pipe in position.
As shown in Fig. 3, return pipes
for the circulating water fitted to
the tops of the cylinders, are built
up  from a series of Chimney Adaptors
and Sleeve Pieces mounted on an
11 V Threaded Rod. Sparking plugs
consist of Rod Sockets fitted with
lengths of rubber covered wire. The

free ends of these wires
are connected to Pivot
Bolts on the magneto dis-
tributors.

The construction of the
supercharger is shown
clearly in the two illus-
trations. The large in-
duction pipe, typical of
nearly all Rolls-Royce en-
gines, is built up from
a number of Boilers, with-
out ends. The Ends are
arranged in the manner
shown in order to form
the curved portion of the
pipe. Three Flexible Coup-

ling Units, fitted with Collars, hold the separate sec-
tions of this curved pipe in position. The portion of
the induction pipe that passes between the cylinder
blocks, is fitted with twelve 2" Threaded Rods held
in place by means of nuts. Each Threaded Rod sup-
ports a Sleeve Piece and Chimney Adaptor, the com-

plete unit representing a feed pipe
for a cylinder.

The air intake is situated im-
mediately below the supercharger
casing, as shown in Fig. 3. It con-
sists essentially of t two 12V X2|"
Strip Plates and the edges of these
are fitted with X 2|" Flexible
Plates as shown in the illustration.
To secure the Strip and Flexible
Plates together, 1" Threaded Rods
are used and 12j" Strips are se-
cured on the inside of the com-
plete intake for strengthening pur-
poses.

As will be seen, the connection between the
air intake and the supercharger casing is made
by a number of large Corner Brackets and
2Vx2V Flexible Plates bent to the required

shape. Two Obtuse Angle Brackets
are used for securing each Flexible
Plate in position and two Channel Bear-
ings form a common support for the
two Corner Brackets shown in Fig. 3.

Each magneto consists of two 3" Pulleys carried on
a V Threaded Rod. Nuts on this Threaded Rod press
the two Pulleys together, and in this way twelve Pivot
Bolts are secured in position. Each Pivot Bolt represents
a distributing point, and wires from these, as already
described, are connected to the plugs.

Three clever Meccano air-cooled engines described in inis arlicit.

r irrt'VlfWMriMfw Blair - "rr‘fh < ~ ri -‘iri— — r -"j- -  - - .
Fig. 3. A rear view of the water-cooled engine shown in Fig, 1.
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In Search of New Models
Breakdown Cranes and Small Mobile Cranes

□□□

&

baulks of timber known as wood packing. The wood
packing is always included in the miscellaneous equip-
ment of the breakdown train.

THERE are many types of travelling crane, almost
all of which make fascinating subjects for models,

but breakdown cranes are among the most interesting
types as they can be used for carrying out operations in
the same manner as the breakdown work is effected in

One of the chief reasons for the popularity of the
breakdown crane as a model subject is that all its

actual practice. There are two distinct groups into which
breakdown cranes can be
those for railway work and
fo r  road  se rv i ce .
The former are com-
paratively large cranes
that can handle loads
up to 36 tons, whereas the
latter are quite small
travelling cranes, usually
consisting of a small fixed
jib attached to the back of a
motor lorry. The model-
builder who seeks new subjects
to build should consider the
possibilities offered by these
interesting machines.

Railwav breakdown cranes

movements are derived from one set of engines and are
operated through a gear-box. The movements include
travelling, slewing, hoisting and derricking, and a
gear-box that gives all these movements provides much
interesting constructional work. A particularly ingenious
way of obtaining the four movements from one Electric
Motor is shown in the Leaflet for the Meccano Super
Model Breakdown Crane (No. 30).

A typical example of a large breakdown crane is
shown in Fig. 1. This gives an idea of how the subject

can be reproduced with
a medium-sized Outfit,
and as the Outfit will
not permit the con-
struction of an elabor-
ate gear-box the differ-
ent movements are
hand-operated. The
Crank Handle operating
the hoisting drum
through a 3 :1  gear

d iv ided ,
those

Fig. i .
Railway Breakdown

Crane ready for action.

. . .  form a class quite
distinct from any other owing to the specialised
nature of their work and the conditions under which
they must operate. One of the greatest handicaps
imposed upon the designer of such cranes is the limits
of size necessitated by the railway loading gauge. The
crane must be designed so that it does not exceed
certain dimensions of width and height when in running
trim, neither must the weight on each axle exceed a
definite limit. These restrictions naturally have an
influence on the lifting capacity of
the crane, yet many ingenious
features are incorporated on the
latest type of breakdown crane
in order to enable it to handle
increased loads.

When forming part of
the breakdown train the
crane travels with the
jib lowered to the hori-
zontal position and rest-
ing on a special truck
called a match truck.
Although the crane is taken to the scene of
operation by a locomotive, it is capable of travelling
under its own power for manoeuvring. Most breakdown
cranes on British railways are steam operated, although

ratio turns a Bush Wheel that serves as a crank for the
dummy steam engine. For simplicity an oscillating
type of cylinder is used. Luffing is carried out from a
separate Rod fitted with a 2* Pulley for a handwheel.
The entire superstructure swivels on two 3* Pulleys.

With larger Outfits a more
elaborate crane can of course be
built, and this can be fitted with a
proper gear-box, swivelling bogies
on the crane truck, and extra
fittings such as outriggers, etc.

To show that the possibilities of
breakdown cranes are not confined

to the larger Outfits a very simple
model is illustrated in Fig. 3. The
construction of this is neatly executed
and the model closely resembles the

type of crane it repre-
sents.
Motor Breakdown
Cranes

Motor  b reakdown
some of the fighter ones are operated manually. The
general design of large breakdown cranes does not vary
much except in the minor details of construction.

Clips are fitted for gripping the rails to enable the
crane to handle heavier loads, and to work at right angles
to the track without the danger of overturning. For
particularly heavy work outriggers are provided to
relieve the axles and track of the load. The outriggers
consist of stout girders that slide out at right angles to
the crane truck, and are supported at their outer ends by

a

o

A

6

9

3

A
cranes open up yet another interesting branch of model-
building. The actual cranes vary little in their details,
but they are mounted on many different types of vehicle.
I t  is not unusual to  see a crane mounted at the back of an
old touring car from which the rear half of the body has
been removed. The more usual type of body is shown
in the model appearing in Fig. 2.

These models provide much interest in the construction
of the chassis and bodywork, and of course such details
as gear-boxes, differentials and steering gear can be
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rear of the crane by means of a rubber band passed round
the Motor pulley, and round the special Pulley that is
supplied with the Motor, and can be seen (in Fig. 4) on
the Rod of the 1* Pulleys. Owing to the method of
drive employed, the castor cannot be made to steer
the model. The jib is pivoted at 1 by locknutted bolts,
and is controlled by a Crank Handle that carries a 3*
Pulley serving as a brake. Cords from the Handle pass
beneath two 1* Pulleys before being fixed to an Axle
Rod at the lower end of the jib. The hoisting Rod is
journalled in the Strips of the jib and carries a Bush
Wheel used as a handwheel.

Readers whose range of parts will allow the con-
struction of a bigger model, but not one so elaborate
as the Super Model, should try building one on similar
lines to the Super Model but modified according to
the limitations imposed by the range of available
parts. Even those having all the required parts should
not be content to build the model exactly as shown
in the Instruction Leaflet, but should carry out re-
finements and improvements as new ideas suggest.
Similarly the builders of the small model will find
its construction is much more interesting when they
incorporate new ideas of their own.

lorry with the jib at a fixed angle, as the special purpose
for which they are intended does not necessitate swivel-
ling or derricking. They are generally used for lifting the
end of a disabled vehicle that cannot be moved on its own
wheels. In such cases it is usually only
one pair of wheels that are damaged, and
when the vehicle has been raised, a small
truck, such as that shown in the model,
is pushed underneath to support it. The
vehicle can then be towed to the garage
for repair.

Having built the types of crane illustrated the con-
structor should consider different types

showinf'how u>e 
under  the same heading. For instance,

Ma c Motor is railway cranes are made in smaller
fittebik°c?ane?°' sizes quite different from the big ones

that are included in the breakdown
train. By choosing a simpler subject
it can sometimes be reproduced with
greater accuracy with a limited number
of parts.

There are other types of travelling
crane too, and while some of these
have not the great mobility of the
one illustrated, they make interesting

model subjects. Some of them can be adapted
for use either as cranes or as mechanical
excavators, thus greatly increasing their
utility. To equip a model for use as an
excavator a suitable bucket arm can
be built up and pivoted to the jib, the
bucket being fitted to the outer
end. A Meccano Digger Bucket
is suitable for models of small
and medium size, and for
large models a bucket can
be built up of Strips and
Plates. When the model
is thus equipped the
hoisting cord is at-
tached to  the bucket
for raising
and

Fig. 5. This Mobile
Crane represents a
popular type used

for comparatively
small toads.

1 o w e r -
i ng  i t
du r ing
exca -
va t ing
ope ra -
t i ons .
The

tipped bycontents are
releasing a bolt holding
being operated by pulling

incorporated according to the ideas
of the constructor and to his range
of available parts. In this case there

is not so much interest attached
to the cranes as they are usually

provided with only a hoisting
movement. They are rigidly

mounted at the back of the

Fiji. 3.
A small Railway
Breakdown Crane
of simple construction.

ft

0

9

Small Mobile Cranes
Another interesting type of travelling

crane is the small mobile crane that is
often used for handling loads up to
about 6 tons in warehouses, factories and
goods yards. This type of crane is shown in Fig. 5
and an underneath view of it appears in Fig. 4. The
unique design of these cranes makes them very easy to
manoeuvre in confined spaces. They are fitted with
travelling, derricking and hoisting movements; and for
slewing, the steering gear of the crane is used for swinging
the back of the vehicle round in a circle. A small two-
wheeled castor at the back of the crane is driven from the
motor so that by turning the wheels at right angles to
the crane the turning movement of the jib is obtained.

A petrol engine drives the electric generating plant
that supplies current for electric motors controlling
the different movements. Three separate motors are
provided to give independent drives for hoisting, luffing
and travelling, the motor for travelling being mounted
on the rear castor. When the castor is turned at right
angles to the crane the vehicle rotates about the centre
point of the front axle. Super Model No. 20 is a par-
ticularly fine model, reproducing the essential features
of these cranes, but differing from the original in that
one Electric Motor is used for driving all movements.
The different operations are controlled from the driver’s
position in the front of the model, and special features
include an automatic switch for preventing overwinding
of the jib, automatically-operated brake on hoisting
shaft, and brakes on the luffing shaft and front road axle.

The Meccano model illustrated in Fig. 5 can be built
with Outfit C, and its interest is greatly increased by
the use of a Magic Motor for driving it. The method of
fitting the Motor is shown in Fig. 4. I t  is bolted beneath
the Flanged Plate, and drives the small castor at the

ft-

4

the hinged bottom, the bolt
on a length of cord.
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Domestic Gadgets in Meccano i
A Few Hints to ModeFBuilders
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USES for Meccano parts are not by any
means confined to model-building, and

the keen Meccano boy uses his Outfit to
advantage for making many little fittings
for his "den.” All kinds of useful gadgets
can be made to serve really practical
purposes for improving comfort and
convenience. The individual adaptability
of Meccano parts makes them also
particularly suitable for numerous odd
purposes about the house, and they are
specially useful in an emergency. With a
little ingenuity broken articles can be
repaired, or new ones improvised, by
the use of appropriate parts, and
often a sound repair can be carried out
in this way to effect a big saving in
the cost of a new article.

Meccano is useful to the wood-
worker and can be the means of
saving much time in making small
parts and fittings. For instance
Hinges can be used for doors on
small cabinets, and if necessary
corners can be strengthened by
Angle Brackets, Corner Brackets
or Architraves. In addition to their
uses for cabinets and box making,
these parts can be applied in a
large number of cases where it is
desired to strengthen a right-
angle. Angle Girders, too, can be used with
success for similar purposes. Many different
shapes and sizes of knobs for small doors
and drawers can be made in Meccano.
Parts that suggest themselves for this
purpose are and 1* fast Pulleys, Handrail
Supports, and perhaps Collars, according to
the special requirements. To secure these
parts Meccano Woodscrews (No. 68)
can be used, or they can be fixed in place
by F or J* Bolts or T Screwed Rods. To
use these Bolts in place of Wood Screws it
is necessary to drill the wood to which

number that will be kept in it. The model
illustrated is suitable for small and medium
sized books and will accommodate up to
half a dozen. I t  is 9V long and is made up

in the model illustrated.
A subject such as this offers much scope

for artistic work. It can be built in an
ornate style or of extreme simplicity, and
those who favour ultra-modern designs will
find Meccano parts particularly applicable
to this sort of work. Any geometrical shape
can easily be formed, but to get the best
effects the parts should be chosen with
care, and several arrangements will prob-
ably be tried before the most attractive
result is obtained. For this work, parts such
as Architraves, Trunnions, Girder Frames,
or even Windmill Sails, often give just the
desired effect, and some very pleasing

designs can be produced. If the book
trough is to be placed on a polished
table it is advisable to stick small
pieces of rubber or felt at the
corners to prevent scratching.

Book Ends
Book troughs such as the one

illustrated are generally used for
holding a few books only, although
they can if necessary be made any
size. However, it is often more con-
venient and more economical to use
a pair of book ends for holding a
long row of books upright on a shelf
or table. Any number of books can
be supported in this way by moving
the book ends closer together or

separating them according to requirements.
The simplest book ends are made by

forming a right-angle of Plates. One arm of
the angle is placed under the end books of
the row so that the other arm is vertical
and holds the books upright. Ends made
in this way take up little room in use and
are not costly to build.

More elaborate book ends can be made
by adding ornamental work on the outside
of the vertical Plates. Part of a model can

they are to be fixed, and a 5/32* drill
should be used. Washers should be placed
beneath all nuts and the heads of Bolts
that are tightened against wood, to pre-
vent them from sinking in.

Some constructors hesitate to use parts
from their Outfit for purposes such as these,
as owing to the depleted range of parts the
possibilities of their Outfits are reduced.
However, the practical applications of the
parts generally justify their use and, of
course, new parts can be added to the
Outfit to make it complete again. In some
cases the parts are required only tem-
porarily and can be replaced in the Outfit
w'hen they have served their purpose.
It is often worth while buying new parts
specially for a particular job.

Book Trough
“Bookworms” who divide their interest

between several books at once should build
up a suitable rack to hold them when not in
use. This avoids leaving the books in odd
corners, and they can always be found
immediately when required. The small
book trough shown on this page is both
attractive and useful.

The size of the trough will be governed by
the average size of the books and the

be built up and made to project from the
Plate, and a novel way of treating the
subject is to build say a motor car or
aeroplane in two sections so that the front
of the model projects from one book end
and the rear from the other. This gives the
effect of the car or aeroplane driving or
flying through the books! Cranes, loco-
motives, ships, etc., can all be reproduced
in this form, or the ends may be of purely
artistic design.

Shelf Bracket
This is a particularly useful device for

fitting up a temporary shelf and can be
used in other cases where rigid bracing is
required for a right-angle corner. The great
advantage in the use of Meccano for this
purpose is that brackets of any size can be
built with ease. The one illustrated is made
up of two 5£" Angle Girders braced by 5|*
Curved Strips and a 3|* Strip. Shelves of
any length can be made by using two or
more of these brackets for supporting a
plank of the required dimensions. If great
strength is necessary the supporting
brackets can be made more rigid by
duplicating the Angle Girders and using
Angle Girders in place of the Curved Strips,
but the construction shown will be found

chiefly of Angle Girders and Plates. Such a
subject as this can be built in various
different ways according to the ideas of the
constructor, and some very attractive
results can be obtained. In building the
model, the placing of the different coloured
parts should be considered so that the
colour combinations enhance the appear-

A Shelf
Bracket that
serves a number
of purposes.

ance of the
finished article.

The essential
part of the book
trough is the right-
angle formation of the
plates that make the
trough itself. Flat Plates
are used for this, and are
bolted to Angle Girders
along the edges. A trough so
formed can be mounted a t
any convenient angle be-
tween ends of the con-
structor’s own design, and
the front, top and back
need not be filled in, as

meccanoindex.co.uk



THE MECCANO MAGAZINE 745

quite strong enough
for all ordinary pur-

poses. Several
shelves can be
set up in this

O (K * W manne r  t o
make a set of

book shelves.
Similar brackets

i w can be made for
4 supporting electric

lights for fixing to
the wall in dark
passages and cup-
boards, etc. Each

KHMlfi bracket would be
provided with a small
bulb screwed into a
Lamp Holder (No.
183) ' or into the
Elektron Lamp Hold-
er (No. 1534). The
latter is preferable as
it forms also a small

Shaving Brushes last reflector. If a Trans-
longer hung by former is available for

lighting the lamps
this can be accommodated in any suitable
position and wired up to the lamps, which
would be connected in series with a switch.
To guard against the possibility of damage
caused by a short circuit a fuse unit should
be plugged into the Transformer. A Meccano
switch can be built up, or the Elektron
Switch (No. 1572) can be used.

Dry batteries serve as an alternative to
the Transformer, and can be incorporated
on  the wall bracket itself, in which case the
switch also would be fitted to it, making
an entirely self-contained lamp.

Reading Lamp
A novel form of lamp for clipping to a

book for illuminating the pages is illus-
trated. With a dry battery mounted in
position there are no wires to restrict the
movement of the book so that it can be
taken wherever required. Those who take
their books to bed for reading after “lights
out" will find obvious advantages in
this form of light.

A standard 4 £-volt flashlamp battery
is used in this device, which is clipped to
the back of the book by means of two
Strips. The Strips are spaced apart by two
Washers on each of two bolts, one of which
carries an Angle Bracket and the other a

Strip. The Strip is bolted at right
angles to the clip and a Threaded Boss is
secured at  each end. The battery is placed
between the Threaded Bosses and another
3|" Strip is clamped against the battery to
hold it  in position. The second Strip is held
by two J" Bolts screwed into the Threaded
Bosses and provided with Washers that are
secured by nuts to serve as knobs. To
make allowance for the bolt head at the
centre of the one 3F  Strip, two additional
bolts are secured on the Strip for the
battery to rest against. A lantern from the
Meccano Lighting Set is attached by its
special bracket to a 2" Strip fixed to the
Angle Bracket on the clip by a Strip.
The Angle Brackets and Strips are joined
together by lock nutted bolts secured
fairly tightly so that  the parts remain in
any set position. The locknuts prevent the
pivots from working loose

A pea lamp is used for illumination and is
inserted in the slot in the lantern, which is
provided with the clear celluloid disc. To
avoid the flex from the lamp getting in the
way it is wound several times round the
battery and then attached to the terminals
of the special battery clips supplied with
the Lighting Set.

Watch Stand Shaving Brush Clip
Many practical uses can be found for the

Meccano Lighting Set, and another useful
application for the lanterns is shown in the
Watch Stand illustrated. This simple model
can be built with Outfit A with the addition
of the Lighting Set, and its usefulness
will be readily appreciated, especially
during the dark nights and mornings of the
winter. If placed within easy reach of the
Isedside the watch can be lit up to show
the time at any hour.

Of course, it is not essential for the stand
to be built up exactly as shown; in fact,
most constructors will have their own
ideas on how it  should be made. The chief
essential is the lantern, which should be
carefully placed to light up the watch
dial without casting a reflection in the
glass. A simple push button switch is all
that is necessary for the lamp, and can be
devised from a Strip attached to a Plate
by a 6 B.A. Bolt and insulated by Bushes
and Washers. Another 6 B.A. Bolt should
be fixed to the Plate directly beneath the
Strip so that by depressing the Strip it

The simple clip shown at the head
of this page helps to prolong the life
of a shaving brush. After use most brushes
are put away to dry standing upright
on their handles; but instead of drying
off, the water runs down the bristles to
the head of the brush, eventually finding
its way into the handle. When a brush
reaches this stage it  is perpetually damp.
To avoid such a condition, and to keep
the brush always fresh, it should be hung
with the bristles downward, giving them
a chance to dry off. To make the clip
illustrated, two 2 V Strips are slightly
bent and fixed to a Double Bracket
that is screwed to the wall.

To carry the idea further, a complete
shaving stand can be made. . This would
support a mirror on adjustable mountings,
with a clip for the brush and a place for
the razor, and also for the hot water
container. Yet another addition to in-
crease the utility of the stand would be
a small clip or  Tiook for a tooth brush.
Such a stand could be built up on a box-
like base provided with a hinged front
to make a convenient receptacle for
tooth paste, shaving cream and razor, etc.

Accessories for Cyclists
Many uses for Meccano parts will occur

to cyclists. A carrier can be made of Angle
Girders and Strips, or an extra light one
from Axle Rods and Couplings, and in the
summer these carriers may be adapted for
supporting pannier bags when camping gear
is to be carried. A light frame built of Axle
Rods and attached to clips at  the top of the
seat stays makes a useful support for a large
touring bag suspended behind the saddle.
Riders who like to have many gadgets on
their machines can make a watch clip for
fixing to the handlebars, and add a refine-
ment by fitting a lantern for illuminating it
at night. Those with good watches will be
well advised to obtain cheap ones for
this purpose.

Although many cyclists do little riding
during the  winter there are others who regu-
larly cover long distances regardless of the
weather. When on strange roads on a wet
day it is awkward to refer to the map with-
out its becoming soaked with rain, but this
difficulty can be overcome by making a
waterproof case for it and using clear cellu-
loid for the front. The map is folded so that
the section re-
quired is exposed
beh ind  the
ce l lu lo id ,
and the case
can be stiffened
with Meccano
pa r t s  and
attached to the
handlebars by
means of Strips
bent to the re-
quired shape to
form a clip.

For seeing the
time at night:
a useful watch

stand.

Battery and lamp are dipped on the book for lighting
the pages.

touches the head of this Bolt and com-
pletes the circuit for the lamp. If an
Elektron Outfit is available the Switch
from this can be brought into commission
as it  is excellent for the purpose.

Cycle Rear Lamp
By  fitting the coloured discs in the

lanterns several other uses can be found
for them. For instance, with the red
disc in a lantern a neat rear lamp for a
bicycle can be made; or  a stop light to  show
when the brakes are applied, thus warning
following traffic to siow down. There
should be no difficulty in fitting the lantern
to the bicycle. It  may be attached to one
of the special brackets of the Lighting Set
and bolted to a clip made of Strips for
fitting to the seat stays of the bicycle,
or the bracket may be attached direct to
the bicycle carrier or some other con-
venient part.

For operating a stop light a clip can
be made of Strips and attached to the
handlebars so that as soon as the brake
levers are moved to operate the brakes the
electric circuit is completed for the lamp.
The battery can be carried in the saddle
bag, or a special box may be made and
clipped to the frame to hold it.

meccanoindex.co.uk



THE MECCANO MAGAZINE746

: Grand “Christmas” Competitions
Cheques and Meccano Goods as Prizes

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
This month's model-building competition is organised

more especially for the benefit of Meccano boys and girls who
have only small Outfits, and fine prizes including cheques
and Meccano goods are offered for the best models received.

The Christmas holidays will soon be here and the spirit of
the festive season
makes it a particular-
ly appropriate time to
indulge in model-
building of a light or
humorous nature. In
the present competi-
tion therefore we are
giving readers an op-
portunity to try their
skill in making
models of this kind.
Competitors are ask-
ed  t o  cons t ruc t
humorous models rep-
resenting groups of
people performing
simple tasks. A typi-
cal example of what
is required is the
realistic jazz band group shown on this page. This model
was built by a young Meccano enthusiast and we think
readers will agree that he has obtained a striking degree of
realism. One of the most attractive features of the model is
the manner in which judicious adjustment of the Meccano
Pulleys used as the heads of the musicians has resulted in a
variety of amusing "expressions” on their faces.

There is plenty of scope for the ingenious model-builder
in designing and constructing models of this kind, and a
valuable feature of such work is that it is not necessary to
possess a large Outfit in order to build these models

successfully. Very amusing models can be made with even
the smallest Outfits, and in view of this I hope to receive
a record number of entries.

The fine range of prizes listed in the panel at the foot of
this page will be awarded for the most humorous and

. original models sub-
mitted. Competitors
should therefore
choose their subjects
very carefully, for the
more amusing a model
is the greater will be
its chance of winning
a prize.

The contest is
divided into two Sec-
tions as follows: Sec-
tion A, for competi-
tors of all ages living
in the British Isles,
and Section B, for
competitors of all ages
living Overseas.

When the entry is
completed it is only

necessary to obtain a photograph of it, or if this is not pos-
sible, make a good drawing and send it in an envelope
addressed to "Meccanitian” Contest, Meccano Ltd., Binns
Road, Liverpool 13. Competitors must take care to write
their age, name and full address on the back of each
photograph or drawing submitted.

Readers residing in Great Britain and Ireland must for-
ward their entries not later than 31st January, 1936. In
order to give Overseas competitors plenty of time in
which to build and forward their entries the closing
date for Section B will be 31st March, 1936.

This realistic representation of a jazz band was designed and built by P. Ryan, Leeds, and forms the basis
of a competition announced on this page.

"The Year’s Best Prize Model” Voting Contest
In this Contest each competitor is asked to name on a 1 address must be written on the card, which should be

postcard: (A) The prize-winning model he considers is the | addressed to "Year’s Best Prize Model” Voting Contest,
best illustrated in the "M.M."
during 1935; (B) the six models
that he believes will prove the
most popular, as decided by the
massed votes of the competitors
in this contest.

Only prize models that have
been illustrated in any of the issues
of the "A/.Af.” during 1935 are to
be taken into consideration, in-
cluding those prize models illus-
trated in this issue. Each model re-
lerred to must be identified by giv-
ing the page and date of the issue
in which the illustration appeared
and the name of the model.

Entries must be by postcard
only. The competitor’s name and

Meccano Ltd., Binns Road, Liver-
pool 13. One entry only will be
accepted from each competitor;
any competitor who sends more
than one entry will be disqualified.

There will be one Section only
and readers living in any part of
the world may enter. The closing
date is 29th February, 1936. Prizes
will be awarded to the three
competitors who most accurately
forecast the final results and details
of these appear on this page.

In the unlikely event of two or
more competitors placing the six
models in the correct order,
First Prize will be awarded for
the neatest correct entry.

The Prizes Offered in These
n D

□ Competitions
5 n

"Meccanitian” Contest
A separate set of prizes as  follows will be awarded in each Section:

E 1st Prize, Cheque for <£3-3s.
0 2nd Prize, Cheque for £2-2s.

3rd Prize, Cheque for <£l-ls.
Five Prizes of Meccano or Hornby Goods each value 10/-
Five Prizes of Meccano or Hornby Goods each value 5/-

5 n
□ ‘‘Year’s Best Prize Model” Voting Contest §

The prizes to be awarded tn this competition are as follows: Q
1st Prize, Cheque for £l-ls.
2nd Prize, Cheque for 15/-.
3rd Prize, Cheque for 10/6. n

□□□□□□nannnnnnnnnnnnnnnnnannnaonnnnn
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| Model-Building Competition Results
□

□
□
n
n
r
n
r
□

By Frank Hornby

“Summer Realism” Contest (Home)
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
The lists of awards in the Home Section of the "Summer Realism”

Competition are as follows:
Section A {Competitors over 14)
First Prize, Meccano or Hornby Goods value £3-3s.: H.  Kelk, Staplehurst. Second

Prize, Goods value £'2-2s.: J .  Hunt, Epsom, Surrey. Third Prize, Goods value
£l-ls.r F. Whiteley, Manchester.

Meccano or Hornby Goods value 5/-: F.  Jones. London, S.E.5; P. Lea, Shifnai,
Shropshire; M. Lightfoot. Carlisle; C. Parker, Hove; R. Thomas. Birmingham.

Section B (Competitors under 14}
First Prize, Meccano or Homby Goods value £2-2s.: P. Ward, Bromley. Second

Prize, Goods value £l-ls. :  P. feunce, Harpenden. Third Prize, Goods value 10/6:
E.  Clements, Farnborough.

stone. The model is set up in surroundings consisting of rocks and
vegetation arranged to represent a quarry.

F. Whiteley who won Third Prize sent a photograph showing
a mechanical shovel at work in a gravel pit. Although this com-
petitor took great care to ensure that the model itsell was as
realistic as possible, the setting in which it was incorporated
might have been considerably improved with very little trouble.

First Prize in Section B was awarded for a cleverly arranged
scene showing a lumber camp with a traction engine busy hauling
a trailer loaded with giant logs. A considerable amount oi detail

is included in the back-
ground and this makes it
very attractive and
realistic.

Second and Third
Prizes in Section B were
won by entries of a simi-
lar type, which were sub-
mitted by P. Bunce and
E. Clements respectively.
Tn each case the model is
a full size lawn mower,
and it is shown at work
in the garden. The mode1

cons t ruc t ed  by  E.
Clements is shown on
this page and its con-
structional details are
very similar to those in
P. Bunce's model. The
roller is made from 12|*
Strips bolted round the
rims of Hub Discs, and
as the machine is pushed
along the roller drives the
cutting cylinder through
Sprocket Chain. The
cutting cylinder is made
by 12|* Strips bolted to

3* Pulley Wheels, the Strips being twisted to give the correct
contour. The spindles of the roller and the cutting cylinder are
journalled in reinforced bearings made from Double Arm Cranks
bolted to Angle Girders that form part of the framework. Two
Boilers mounted on a Rod in the front ot the model hold the
cutting cylinder slightly above the level of the ground.

A well arranged scene representing a crash between a loaded goods
train and a passenger train won a prize for C. Parker. In the photo-
graph I examined the Hornby locomotive of the passenger train is
shown derailed and in the process of being lifted back on to the track
by a large Meccano travelling breakdown crane.

Meccano or Hornby Goods
value 5/-: B. Clark. London,
S.E.21; V. Gibson, Lydney,
Glos.; G. Gillespie, Peter-
borough; P. Lewis, Totton,
Hants., W.  Woodend. Bar-
row-in-Furness.

A rather surprising
feature of the competi-
tion is that many of the
entries submitted by
competitors under 14
years of age are un-
doubtedly much better
both in originality and
construction than those
submitted in the Section
for older boys. I was
pleased to see, however,
that some competitors
had taken considerable
trouble to arrange realis-
tic settings for their
models, and in this re-
spect I think that the
entries in Section A are
the better.

H. Kelk won First
Prize in Section A with a
model arch bridge that he set up over a river flowing in a minia-
ture valley. Some sailing boats are to be seen on the water and
on the bridge itself several vehicles are shown. The bridge was
not built specially for the purpose of this competition but was
constructed some time ago as a permanent feature of an outdoor
railway layout, in which it is used to carry the track across an
artificial stream. Including the approaches, which are made
of concrete, the total length of the bridge is 30 ft. and it weighs
1,380 lb.

The model that won Second Prize for J.  Hunt is a crane, and
in the photographs submitted it is shown hoisting small blocks of

A fine Meccano model lawn mower and its builder E. Clements of Farnborough, photographed in a realistic
- setting. This entry was awarded Third Prize in the "Summer Realism" Competition.

May “Aeroplane Constructor” Contest
The competition lor models built from the Meccano Aeroplane

Constructor Outfits, which was announced in the May 1935 issue of
the Magazine, attracted a large number of entries and many
competitors showed considerable ingenuity in using the various
parts contained in the Outfits. The full lists of awards in the
competition are as follows:
Section A (Home competitors)
First Prize, Meccano or Hornby Goods value £1-19.: R. Millett, Markfield, Leics.

Second Prize. Goods value 15/-: D Patterson, Manchester 8. Third Prize, Goods
value 10/6: C. Hickman, London, S.E.15.

Meccano or Hornby Goods value 5/-: P.  Baldwin, South Merstham, Surrey; L.
Bridgeman, Woodford Green, Essex; E .  Martin. Belfast; H.  Noverraz, Glasgow.
W.3; T .  Patten, Leith.

Section B (Overseas competitors)
First Prize, Meccano or Etorn by Goods value £l- ls . :  Too Chee Kong, Kuala Lumpur.

F.M.S.. Second Prize, Goods value 15/-: D. Hofsommer, The Hague, Holland.
Third Prize, Goods value 10/6: F,  Aria, Bombay 7, India.

Meccano or Hornby Goods value 5/-: P Blight, Killora, Australia; B. Westropp,
Mirzapur, India D. McLeod. Natal, South Africa; R. Myburgh, Capetown, South
Africa; B. Stoderberg, Falun, Sweden.

“Engineering of the Past” Competition
The full list of prizewinners in the “Engineering of the Past”

Contest (Home Section) is as follows:
Section A
First Prize, Meccano or Homby Goods value £2-2s.: W. Trenholm, Eaglescliffe, Co,

Durham. Second Prize, Goods value £l-ls, :  E .  Hedges Manchester. Third Prize
Goods value 10/6: G. Patterson, Manchester 8.

Goods value 5/-: J .  Kennett, Richmond, Surrey; J .  Matthews, Fillongiey, Nr.
Coventry; A. Mould, Tipton, Staffs.; L. Summers. Birmingham 7; C. Williams
Manchester 11.

The mode! that pleased me best is a locomotive built by W
Trenholm, and which was awarded First Prize. It  reproduces an
engine designed in 1837 by William Norris, a famous locomotive
designer. The model has a tall funnel, four front bogie wheels, two
large driving wheels and four wheels to carry the tender. The model
is 19 in. long and in. high to the top of the chimney.

A biplane of the type flown by the Wright Brothers in 1905 forms
the subject of the model submitted by E. Hedges. The model has a
wing span of 2 ft. and a length of 1 ft. 5 in. The upper mainplane
is made from 121* Strips with 5J* Strips bolted across them.
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Old Charlton M.C.—On Model-building Evenings
members who possess only small Outfits are now given
an easier model to build than members with more
equipment. For example, on one occasion the chosen
models were a windmill and an excavator respectively.
The new arrangement has met with general approval,
as members with small Outfits no longer feel a t  a
disadvantage. Club roll: 20. Secretary: W. Jaques,
60, Gurdon Road, London, S.E.7.

Kendal M.C.—A club-room has not yet been found,
but in spite of this handicap the members have a
very enjoyable time. The Leader took some of them
in his car to Blackpool to see the Illuminations,
and a thrilling time was spent there. One member
has a model yacht and recently the club accompanied
him to Morecambe to join in sailing it  on the boating
lake. The yacht provided great fun until i t  grounded
near the side, and the owner had to hitch up his
trousers and wade in for it! Several members have

Queen Elizabeth’s Grammar School (Barnet) M.C.—
The excellent programme now being carried out has
so far included a visit to the L.N.E.R. Locomotive
Sheds at Barnet, and Lantern Lectures on “The
Story of London Traffic**; “The Countryside of London”
and “The Future is in the Air.** An interesting Talk
on Bees has been given by H. C. Francis, Esq,, an
Old Bov of the school. The session is to be concluded
with a Grand Exhibition, for which models are being
hired from Headquarters to augment the chib display.
Club roll: 80. Secretary: E.  J .  Mansfield, “Norfield,”
25, Hillside Gardens, Barnet, Herts.

Fraserburgh M.C.—This club has now become
affiliated with the Meccano Guild and is making good
progress. A successful Autumn Exhibition raised the
club funds by £2 10s. Od. Visitors to the Exhibition
were entertained to tea by the members, who provided
the refreshments. A Junior Section has been started.
The club library has a good stock of books, and is
much appreciated. The
members are grateful to
Mr. William Ritchie, of
Roschearty, for the gift
of trestle tables. Club
roll: 16. Secretary: T.
Smythe, Central School-
house. Fraserburgh.

Holborn Senior Boys'
School M.C.— It is gratify-
ing to report that most
of the members who left
the school last July are
still attending club meet-
ings, and they have been
ven’ helpful in giving
advice and assistance to
the younger and new
member s .  The  chief
feature of recent Model -
building Evenings has
been the construction of
a large model of the
Quebec Bridge. A visit
has been paid to the
works of the Ford Motor
Co. a t  Dagenham. Club
roll: 30. Secretary: L.
Phillips, 58, Wjgston Road,
Plaistow, London, E.13.

Corner House (Corsham)
M.C.— Interesting Lec-
tures by the President
and members are being
given during this session.
At a recent Model- building
Evening members had to
construct a model of a
train from parts laid out, and as the job had to be
done in a stated time everybody was very energetic!
Hornby nights are held once a month, ami provide an
agreeable contrast to model-building activities. Club
roll: 12. Leader: Mr, G. Dyke, Comer House, Church
Street, Corsham.

St. Stephen's (Saltash) M.C.— Electric lighting has
been installed in the school, and the club has benefited
along with the other departments. The two groups
of members co-operated in building a large model
Fair. When it was completed the various roundabouts,
etc., were set in motion, and the result was declared
to be most realistic. A successful Dance has been held,
and the moderate charge made for admission en-
riched the club coffers by £2. Club roll: 16. Secretary:
A. Jackson, 5, Jubilee Cottages, St. Stephen’s-by-
Saltash, Cornwall.

St. Columba’s (Sunderland) M.C.—The club has
been revived, and under the direction of new and
enthusiastic officials is making excellent progress.
Great interest was taken in the building of a model of
the Eiffel Tower, and this was exhibited, along with
many working models built by members, a t  the
Church Bazaar. An attractive Winter programme is
being carried out, and a recent innovation that is
already very popular is a Physical Training class.
Club roll: 25. Secretary: R. Howe, Carley Road,
Southwick, Sunderland.

Plymouth M.C. — An invitation to exhibit models
at a local bazaar last month was accepted, and the
display arranged by members provided excellent
publicity for the club. Model-building Evenings are
being relieved by occasional Lantern Lectures. The
club has decided to produce its own Magazine, and
a very efficient printing section has been formed for
this purpose. It has already printed some neat hand-
bills. Club roll: 69. Secretary: R. G. Symons, 47,
Lisson Grove, Mutley, Plymouth.

of a Lift Bridge. The fourth Section has been con-
centrating on assembling the club track. Meetings
have been held ou several evenings each week in order
to complete the work in hand in time for the club
Exhibition to which members are looking forward
eagerly. Club roll: 30. Secretary: J .  II .  Pettifer, 31,
Goat Lane, Forty Hill, Enfield.

Sid Vale M.C. -The fifth annual Exhibition was
a great success. The display covered nine stands, and
included models of a fully equipped Aerodrome;
a Workshop in which electrically-driven shafting
operated a remarkable array of machines; a 'limber
Mill; and a Fairground complete with roundabouts,
traction engines and side-shows, all illuminated
and working. A model of Buckingham Palace was
lent by the Exeter M.C., and attracted much atten-
tion. One table of which members were specially
proud was occupied by a display of Medallions,
Certificates of Merit and Silver Cups won by the mem-

bers. Club roll: 20. Secre-
tary: L. R. J .  Gliddon,
Sheffield House, Sidmouth.

CANADA
Toron to  Cen t r a l

Y.M.C.A. M.C. -Several
models built by members
were entered in the Broad-
view Boys’ Fair, to which
an interesting visit was
paid by the club. Mr.
Geldart has been com-
pelled to relinquish Leader-
ship of the club, and it  is
hoped that a successor
will soon be found. The
club room has been
"spring" cleaned and
made brighter, and is
now the scene of regular
and attractive meetings.
Club roll: 12. Secretary:
W. B. Moore, 141, Albertus
Avenue, Toronto 12,
Canada.

NEW ZEALAND
Christchurch M.C.—

Lantern Lectures on
“Northumberland” and the

have
been greatly enjoyed. At
one meeting the club
welcomed K. J .  Ora ms,
secretary of the Blen-
heim M.C., who was
visiting Christchurch. He

could hardly have chosen a better time to call, as
it was a “mystery" evening, during which many
new games were played. The meeting was rounded
off by an impromptu supper of cocoa and biscuits,
which, in the words of the club secretary, “went off
well!" Several members exhibited models at the
Canterbury Winter Show. During school holidays
the club programme consisted mostly of interesting
Rambles, Cycle Rides and Visits to Works. Club
roll: 22. Secretary: L. W. Best, 28, Circuit Street,
Strowan, Christchurch, New Zealand.

SOUTH AFRICA
Pioneer M.C.—A recent Contractor’s evening

proved very exciting. The Committee asked for
tenders for a Mechanical Shovel, and specifications
submitted had to include the names and quantities
of the Meccano parts required. The contract was
given to the member whose tender was the lowest,
but in spite of his best efforts he failed to construct
the shovel in the time stated in his tender! A. Easthope
won the competition by completing his model of
the shovel in five minutes less than the contract
time. Members have expressed appreciation of their
continued correspondence with Meccano boys in
other parts of the world. Club roll: 12. Secretary:
A. H. Alley, 461, Burger Street, Pietermaritzburg,
Natal, S. Africa.

Clubs Not Yet Affiliated
Tudor (Hanworth) M.C.—Members have been busy

decorating the hut, in which meetings are held weekly.
The locomotives, rolling stock and track of the club
have also been overhauled. A recent Draughts Com-
petition was very popular. Club roll: 6. Secretary:
R. H .  M. Vere, Lynton, Queensway, Hanworth,
Middx.

A group of officials and members of the Rosemount (Regina) M.C. Mr. J .  T. Favelie, President and Leader, is third
from the left in the back row; on his right is Mr. J. E. Watson, secretary. This Canadian club was affiliated in August,

1932. The fine models displayed at a recent Exhibition were the subject of complimentary references in the local press.

0

0

visited the Lancaster Branch of the H.R.C. and
have been impressed by the keenness of the members
there. Club roll: 10. Leader: Mr. L. Haslam, Middleton,
Kirkby Lonsdale, Carnforth.

Middlesbrough M.C. —This club is now divided
into five sections called the “Aeroplane,” “Ship,"
“Motor Vehicle," “Locomotive" and “Junior" sections
respectively. The Locomotive Section meets once
a month, and interesting train operations and loco-
motive speed trials are then carried out. The Junior
Section was formed under the guidance of the Leader,
and is making steady progress. Energetic recruiting
is going on to increase the membership. Club roll: 40.
Secretary: L. Shepherd, 29, High Street, North
Ormesby, Middlesbrough.

Sutton Valence Council School M.C. Interesting
competitions are adding to the general enjoyment of
model-building meetings. Certain evenings are devoted
to chemistry and electrical experiments. The club
football team is in good form and its ambition is to
defeat the rest of the school. Club roll: 19. Secretary:
J .  Chandler, “Herriard,” Chart Sutton, Nr. Maidstone.

Regent Street Central School (Heywood) M.C.—
There has been a big increase in membership this
session and all meetings are well attended. Recent
lectures have included one by Mr, Chaplin, the Leader,
on the various activities of the school; a lecture on
“The Preservation of the Countryside ” and one on
“Malta” by a gentleman who has visited the island.
Games are played on certain evenings, and in a recent
Draughts Contest the club beat the school by six
matches to four. Preparations for a club Exhibition
are well in hand. Club roll: 150. Secretary: R. Nobbs,
2, Barker Street, Broadfield.

Enfield Grammar School M.C.—The club has been
re-organised and is now divided into four Sections,
three of which have been busily engaged in building
models of Watt’s Beam Engine, the Meccanograph and
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The D.M.A. Co. Ltd., felt that members would much prefer
the complete booklet rather than the incomplete first edition,
and when the booklet does reach them I am sure they will find
that it has beenfwell worth waiting for.

Special Merit Medallions
Each February I publish on this page the names of members of

Meccano Clubs who have been awarded
Merit Medallions during the past year.
This list is always an impressive one, but
sometimes names that might have been
included are omitted because Leaders
have, for one reason or another, informed
me of them too late. The members
whose names are put forward at the last
minute receive their awards like those
nominated earlier, of course, but it
always seems to me a pity that this
opportunity of “broadcasting’' their
achievement should be missed.

I ask Leaders, therefore, to send me
their nominations as soon as possible,
especially those who desire to present
the Medallions at Exhibitions or Social
Meetings held during the Christmas and
New Year holiday season, for the
Medallions must be suitably engraved
before being despatched from Head-
quarters.

There are yet many clubs in which full
advantage is not taken of this means of
rewarding good work by members, and I
am looking forward to receiving recom-
mendations from the Leaders of them.
As I have mentioned before, there are no
restrictions in regard to  the nature of the
services for which the Merit Medallions
may be awarded, and two are available
each session to every affiliated club. The
Medallions are always greatly appreci-
ated by the members who receive them.

Planning the Second Winter
Session

The first of the two winter sessions
ends in a few weeks’ time, and the
officials of clubs will then have an oppor-
tunity of taking stock of the events of
the session. In this matter, as in so many

others, there is scope for co-operation with the ordinary members,
and the Leader or Committee should devote at least a part of the
final meeting to talking over with them each item of the programme
that has been followed. They will then have the definite views of the
members for guidance in drawing up an interesting programme
for the second winter session.

Proposed Clubs
Attempts are being made to establish Meccano Clubs in the

following places, and boys interested should communicate with
the promoters whose names and addresses are given below:
INDIA—P. Foster, 85, Barrack Road, Barrackpore, Bengal.
NELSON —T. H, Yoxall, 76, Carleton Street, Nelson.
TROWBRIDGE James Bros. (Wilts) Ltd., The Parade.
WEYMOUTH—  R. S. Hownam-Meek, Old Castle Cottage.

Christmas Greetings!
I always look forward to beginning my December notes, for they

jgive me the pleasure of wishing a Merry Christmas to all members
of the Guild and of Meccano Clubs throughout the world. My mail
•during this month will bring me many reminders that my greetings
are reciprocated by thousands of Meccano boys in practically every
•civilised country. I hope that everybody connected with the
organisation will thoroughly enjoy the
festive season, and I look forward to
hearing of good times spent in Christ-
mas gatherings in the homes of members
and in chib rooms.

Each year the Guild becomes more
firmly established, for Meccano has a
wonderful power of bringing boys
together. The common enjoyment of
the hobby seems to be the surest means
of establishing genuine and lasting
friendships, and it would be difficult
to find a more pleasant sight than that
of a group of Meccano boys at work
or play.

Best Time for Recruiting
The Christmas season is the happiest

time of the year in a Meccano Club
because it brings leisure days in which
members can indulge in their favourite
hobby. Most of them have probably
had the good fortune to receive addi-
tions to their stock of Meccano, and in
conjunction with their fellow enthusi-
asts they enjoy the thrill of building
larger models than they have ever
made before.

It is also an ideal time to enlist the
aid of new and enthusiastic members,
recruited from the great army of
Meccano boys who first take up the
hobby at this season and are eager to
realise how to make use of their newly
acquired Outfits to the best of their
advantage.

In every Meccano Club tliroughout
the world, therefore, plans should be
made to give a cordial welcome to
beginners. There is no need to carry
oh an elaborate recruiting campaign,
as satisfied members are the very best
agents for a club. If every member determines to persuade at least
one new Meccano boy to join the club the result will truly be great.

The D.M.A. Co. Booklet
Many Leaders and secretaries have written to me conveying the

disappointment of members at not having received the promised
illustrated booklet of speed records from the D.M.A. Co. Ltd. I have
made enquiries, therefore, and I am given to understand that
distribution has been postponed until early next month.

The edition of the booklet available when I wrote to Leaders and
secretaries in October contained a record of 1935 speed achieve-
ments up to that time, and therefore was incomplete as a record for
the year. A new edition is to be printed in January, and this
will include details of racing accomplishments during the period
since the first edition.
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Meccano Club Secretaries
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T. W. A. Smith is secretary of the Exeter Meccano Club, a
flourishing organisation affiliated in April 1925. Model-
building is carried on extensively and Contractor’s Nights
arc a special feature of this branch of the club's activities.
An excellent Costing system has been introduced in con-
nection with them, and a system of "points" covering
materials and construction involved has been worked out.
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E How to  Begin the Ho  rnby Railway Hobby B
Practical Advice on Choice of Material

$

a

BY this time most "M.M” readers will be thinking
seriously about their Christmas presents. A large

proportion of them will have decided already to take up
the wonderful hobby of operating a Hornby model
railway, and will be considering the best way of making a
beginning. The
object of this
article is to
explain clearly
and simply the
various possi-
bilities, and tc
g ive  r ea l l y
practical ad-
vice on making
a wise choice.

First of all
there is the
ques t i on  of
motive power,
and here the
choice lies be-
tween electrici-
ty and clock-
work, Some
boys, and many parents, are still under the impression
that an electric railway is complicated and difficult to
operate, and that it involves a certain amount of danger.
This is entirely wrong. A Hornby electric railway is
simple to install and run, and there is not the slightest
risk of shock to the operator.

In homes where the electric mains supply is alternating
current, the ideal
Hornby Railway is
one of the 20-volt
type run from the
mains through a
Meccano  Trans-
former. The Trans-
former reduces the
high-voltage mains
current to low-volt-
age current safe and
suitable for the rail-
way. There are no
elaborate arrange-
ments. The Trans-
former is simply con-
nected to any con-
ven ien t  l i gh t ing
socket, and the transformed current led to the track.

As to the cost of running such a railway, this varies
slight I y, but generally speaking it may be said to  be about
as much as  that of an ordinary household 60- watt lamp—
about 15 hours for the cost of one unit.

Il must be emphasised here that it is absolutely
necessary that the mains supply should be alternating
current. A transformer cannot be used with direct
current. If there is the slightest doubt about the nature

of the household current, the local electric supply
authority should be consulted.

The outstanding advantage of the Hornby 20-volt
system is that it  provides all that is necessary for the
development of a perfect miniature railway with every-

thing under the
operator's con-
trol. The mag-
nificent 20-volt
automatic re-
versing loco-
motives can be
started, stop-
ped, controlled
for speed and
reversed entire-
ly from the side
of the track,
without any
handling of cab
levers. All the
o the r  l oco -
motives in the
system can be
started, stop-

ped and controlled from the lineside, and all except the
very smallest are reversible by hand from the cab.

Wherever alternating current is available, the Hornby
20-volt railway system should be chosen without hesi-
tation in preference to the Hornby 6-volt system. There
are several reasons for this, the most important of which
arc that, on account of its higher voltage, the 20-volt

system is electrically
more efficient, and
that the system in-
cludes the wonderful
automatic reversing
locomotives to which
we have referred.
These locomotives
are not available in
the 6-volt system.

In many homes the
mains supply is direct
current, and in many
others there is no
mains supply at all;
but this does not
prevent the installa-
tion of a Hornby

electric railway. Here the 6-volt system must be chosen,
with a 6-volt accumulator as the source of power. A good
quality accumulator with a capacity of 20 ampere hours
should be employed, and this can be recharged as required
by any electrician or garage for about one shilling.

Where alternating current is not available, many boys
will prefer clockwork as the motive power. The Hornby
clockwork system has been brought over a period oi many
years to a remarkable degree of perfection, and the

A Hornby express hauled by a No. 2 Special Locomotive L.M.S.R. passing over a Level Crossing. Some very effective com-
binations of railway and road can be arranged in a similar manner to that shown in this photograph,

An all-Pullman express passing a wayside goods platform on an electrically operated layout. The ’ocomotive
is a No. E220 Special, L.N.E.R. and bears the name *‘Tbe Bramham Moor.'*

0

p

-

meccanoindex.co.uk



THE MECCANO MAGAZINE 751

correct rolling stock, and it is great fun to plan and oper-
ate a train service to  meet the requirements of the
centres that are supposed to be served by the line. The
Hornby Pullman Coaches, which so closely follow their
prototypes, can be assembled into complete trains that
share all the characteristics of such well-known Pullman

fliers as the
famous "Queen
oj Scots ” " The
Golden A rrow
L imi t ed*  * —
which has the
reputation of
being 4' the most
f a sh ionab le
t r a in  i n
Europe" — or
the  popu la r
"Bournemouth
Belle.'* There is
a definite thrill
in operating
such trains in
min i a tu re ,
especially when
one is familiar
with the real

thing and has watched its departure or arrival or, better
still, has travelled on the particular train that is being
reproduced.

Hornby Saloon Coaches, too, for the less specialised
services, allow splendid standard main line trains to be
made up. A feature of these Coaches—as also of the
Pullmans just referred to— that emphasises the "long-
distance" character of the trains they compose, is that
they are provided with corridor connections so that a
complete train can be vestibuled together in the correct

manner. All boys ap-
preciate the distinction
that fittings of this kind
give to a miniature
train, especially when
"The Royal Scot" or
"The Flying Scotsman**
is one of the regular
trains on the system.

In addition to the
chief expresses there is
considerable interest in
the make-up and opera-
tion of semi-fast or
stopping trains. The
numerous suburban and
branch line trains all re-
quire the attention ot
the “General Manager"
of the miniature rail-
way, if the system is to
be an accurate repre-

sentation of the real thing. For all these trains the new No.
2 compartment-type Coaches are essentially suited.

The goods side of miniature railway working is a
particularly fascinating subject. The variety of wagons
and vans that  can be obtained is such that practically any
kind of traffic can be dealt with. We can run coal and
mineral trains, carry livestock and convey perishable
foodstuffs. General merchandise, bulky freights such as
machinery, oil, petrol and even dangerous gunpowder
traffic, all have their appropriate wagons.

locomotives are now the strongest, fastest and best
pulling of their types in the world. Clockwork as motive
power is specially suitable for railways on which it is
intended to develop the fascinating pastime of time-
table working.

When the question of motive power has been decided,
the only im-
portant point
that remains to
be considered
is whether the
railway should
be of 2 ft. or
1 ft. radius. If
a reasonab le
amoun t  of
space is avail-
ab l e ,  t he re
should be no
hesitation in
choosing the
2 ft. r ad ius
track, for this
makes it pos-
sible to use the
whole of the
locomot ives
and rolling stock in the Hornby system. On the other
hand, 1 ft. radius track limits its possessor to  the smaller
locomotives and rolling stock, and in particular makes it
impossible for him to use the 20-volt automatic reversing
locomotives. In many cases, of course, space limitations
will make it necessary to  use the smaller radius track. In
order to  determine this point it  should be borne in mind
that a circle of 2 ft. radius track requires a space of
4 ft. 6 in. square, and a circle of 1 ft. radius track a
space of 2 ft. 6 in. square.

After settling these
various points satisfac-
torily we have to con-
sider which group is to
be represented by the
miniature system. With
a few exceptions
Hornby Locomotives
and Rolling Stock are
available in the correct
styles and colours of the
four British railway
groups. As a rule how-
ever there is no great
difficulty in reaching a
decision as most boys
have a favourite group or
section and they invari-
ably attempt to repro-
duce the chief features
of this, at least as re-
gards the trains running
on their own layouts. Sometimes the favourite group is
that serving the district in which the individual owner
resides. In such circumstances there are plenty of
opportunities of observing practices that are suitable
for reproduction in miniature.

Let us consider the variety of interests that present
themselves to  the owner of a Hornby Railway. Many boys
devote their attention mainly to the chief passenger trains
of real practice and their reproduction. A splendid
selection of trains can be run in miniature with the

A busy goods yard scene on a Hornby Rahway. The variety of wagons shown gives some idea of the differen* kinds of traffic
that can be dealt with.

An unusual view of a Hornby Station. The figures and accessories on the platforms, and the Dinky
Toys Cars outside the Station, add considerably lo the realistic effect.
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Power Supply for Hornby Electric Railways
Transformers to Run Two Trains Q
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WHEN a model railway enthusiast decides to install a Hornby

Electric Railway the most important question he has to
consider is that of a suitable power supply for the operation of his
trains. Broadly speaking, the choice lies between mains operation
and battery operation. If the mains supply is alternating current,
then a Meccano Transformer can be employed to reduce the high
voltage of the mains to a value that is safe and economical to use.
If the mains supply is direct current, however, or if there is no
mains supply at  all, then an accumulator must be used.

Hornby Electric Locomotives must not be run from
direct current mains supplies through resistances. This
practice is dangerous to the user, owing to the risk of
shock, and is bad for the motors of the locomotives.

Let us suppose first of all that we wish to install a
Hornby Electric Railway to  be run from a transformer,
but that we are not sure whether our house supply is
alternating current. The
nature of the supply is
always marked on the house
electric meter, and an alter-
nating current is denoted by
the use of the sign The
best plan, however, is to
consult the local supply
authority', who will not only
state whether the current is
alternating or not, but if it
is will also state the voltage
and frequency of the cur-
rent, which details must be
given when ordering a
Meccano Transformer.

There are two Hornby
electric train systems, one
at 20 volts and the other at
6 volts. The 20-volt system
is the standard one, and
should be selected without
any hesitation. It is not
only more efficient from an
electrical point of view, but
also it includes the Hornby
Electric Locomotives fitted
with automatic reversing
mechanism. All Hornby Electric Locomotives can be started,
stopped and controlled for speed from the lineside, but these
automatic reversing locomotives, which are of the finest of their
kind in existence, can also be reversed from the lineside. They thus
make possible the perfect electric railway, in which every movement
of the train is controlled from the lineside without any necessity
for handling the locomotives at all.

Three Meccano Transformers are available for the operation of
20-volt railways. Of these the T20A is definitely the best. It  has
three separate circuits. The first gives current at  20 volts under the
control of a speed regulator for driving a train and lighting the
locomotive headlight if one is fitted. The second circuit, also at 20
volts, is not controlled by the speed regulator, and is intended for
running a Meccano 20-volt Motor, or for any purpose where a
current of one ampere at  20 volts is required. It should be noted
that these two circuits cannot be used together; that is to say
either a train or a motor can be run, but not both at the same
time. The third circuit, which can be used with either of the first
two is at  31 volts, and is intended specially for the illumination of
the Hornby accessories that are fitted for electric lighting. This
circuit will light up to fourteen 3|-volt lamps at the same time,
so that stations, signals, signal cabins, level crossings, lamp stand-
ards, etc., can be illuminated with fascinating effect.

Next in importance is the T20 Transformer, which has one
circuit at 20 volts controlled by a speed regulator similar to that
of the T20A Transformer. The current from the T20 Transformer is
intended for driving a train and lighting the locomotive headlight.

The third Transformer, the T20M, has one circuit at  20 volts, but
has no speed regulator. In order to  use it for train driving a Meccano
20-volt Resistance Controller must be included in the circuit.

The Hornby 6-volt electric railway system is designed specially
for operation from accumulators. Any good-quality 6-volt accumu-
lator with, a capacity of 20 ampere hours will provide ample current
for running one Hornby 6-volt train and illuminating the loco-
motive headlight if one is fitted. Hornby 6-volt trains can be oper-
ated also from alternating current mains supply through a
transformer. Three Meccano Transformers are available for the
purpose, and these resemble in type the three 20-volt Transformers
already described. The T6A has three circuits, one at 9 volts for
driving the train, controlled by a speed regulator; a second circuit at
9 volts, not subject to  the regulator, and a third circuit at  31 volts for
lighting Hornby accessories. The TG Transformer has one 9-volt
circuit controlled by a speed regulator; and the T6M Transformer
provides 9-volt current but has no speed regulator. I t  may be
wondered why these Transformers should give current at  9 volts for

driving 6-volt trains. The reason is that motors designed to run on
direct current at  6 volts from an accumulator require an alternating

current from a transformer
at 9 volts to give their best
performance.

All these Transformers
are used in the same
manner. The Transformer
connection is plugged into-
any convenient light socket,,
and the transformed current
is led to the track by means
of either a TCP20 or TCPG
Terminal Connecting Plate,
or an EMC6 or EMC2Q
Combined Switch Rail. An
illustrated leaflet of in-
structions is supplied with,
each Transformer.

We are often asked
whether the running of a.
Hornby Railway through a
transformer involves any
danger. The answer is that
there is no risk at  all,
because the railway is not
at any point in direct con-
tact with the high-voltage
mains current. AU the

Meccano Transformers are scientifically designed and perfectly con-
structed, and they comply fully with the requirements of the British
Engineering Standards Association. To ensure absolute safety the in-
sulation of every Transformer is tested at a pressure of 2,000 volts.

There is one Hornby Electric Locomotive, the EPM16 Special
Tank Locomotive, that can only be run on direct current at  6 volts.
This locomotive is therefore specially suitable for running from an
accumulator. In many cases, however, it is desired to run this
popular locomotive from the mains. This cannot be done through a
Transformer, because although the current thus delivered is reduced
to a suitable voltage, i t  is still alternating current. The problem is
solved by the Hornby Transformer-Rectifier, which reduces the
alternating current supply to a suitable voltage, and at the same
time converts it to direct current. The Transformer-Rectifier is
simply connected to the alternating current mains on the one hand,
and on the other to the track by means of a TCP6 Terminal Con-
necting Plate. This instrument cannot be used for any other
Hornby locomotive.

The Meccano Transformers already dealt with are designed to run
only one train at  a time. There have just been introduced, however,
two Special Transformers, the T22M and the T26M, for 20-volt and
6-volt locomotives respectively, that have sufficient capacity to
operate two trains at once. These trains may both be running on
the same track, or may be on separate tracks. The Transformers do
not include any control apparatus, and therefore a standard
Meccano Resistance Controller, 20-volt or 6-volt as the case may
be, must be used with them. When the two trains are running
on the same track, one Resistance Controller is required; but if
the trains are to be run on separate tracks two Resistance Con-
trol lere are necessary, one for each track.

Controlling a Hornby Electric Rail-
way. The operator is accelerating a
train from a station stop by means
of the speed regulator on the T20A
Transformer. The locomotive is a

Hornby E220 Special, L.N.E.R.
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S New “M” Series Wagon. Stock
By “Tommy Dodd”
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tipping too far over. The relative functions of the pins
are reversed in tipping to the other side.

The MO Petrol Tank Wagon is an interesting and
attractive vehicle. The tank itself is similar in con-
struction, although simpler, to  that of the No. 1 Tank
Wagons of the Hornby Series. I t  is of course mounted
on a standard MO base. The finish of this little vehicle
is excellent, being carried out, as far as the tank is
concerned, by the tinprinting process. I t  is based on
the latest style adopted for the tank wagons operated
by the "Shell-Mex and B.P.” organisation, the tank

body being cream with black letter-
ing. A horizontal red band runs
along each side of the tank, and
near the ends of this appear two
trade marks, one indicating "Shell”
and the other the "B.P.” constitu-
ent of the joint concern. Centrally
below the red line appears the name
of the owning company and a

combined trade
mark ,  and
the number of
the wagon is
shown at each
end of the
t ank .  A
reminder of
the dangerous
nature of the
cargo carried
by such wagons

is found in the words that appear
low down on the side of the tank:
"A7o light to be brought near this
tank**

The MO Crane Truck is notable
because the jib can not only be
slewed, or turned, round on its
base, but also can be lowered from

its normal working position to rest horizontally on
a special support while travelling. I t  is retained in
the working position by  a special clip arrangement
attached to  the base. Release of this permits the lower-
ing of the jib. There is a cranked winding handle from
which the "rope,” of suitable cord, is led over a dummy
pulley in the end of the jib and ends in the usual hook.

These new Wagons increase the variety of traffic that
can be handled on th£ line. Many boys no doubt will be
keen to  find suitable loads for the two Tipping Wagons.
Dried peas are perhaps the most satisfactory substance,
for they cause no mess—an important matter on MO
railways laid out on the table! Nor are they heavy, so
that their use will not have an adverse effect on the
haulage power of the MO Locomotives. Dried peas
therefore are superior to coal or similar substances
that need special treatment to  render them suitable
for use, and even then their weight is an objection.
Although the Tank Wagon and Crane Truck require
no loads they are most effective vehicles.

THIS month I propose to  deal with a subject of special
interest to  younger Hornby Kailway enthusiasts, and

to  those who within the next few weeks will be commenc-
ing the miniature railway hobby with the simplest
equipment available— that of the "M” Series. Train Sets
of the "M” Series give many boys their introduction to
our favourite hobby, and for some time both Coaches
and Wagons have been available specially intended for
use with the MO Locomotives. This season however
some interesting additions have been made to  the rolling
stock, four new MO Wagons being now available at the
uniform price of 1/- each. These are
respectively the MO Rotary and
Side Tipping Wagons, the MO Petrol
Tank Wagon, and the MO Crane
Truck. Their use will increase the
realism and effect of any MO railway
on which they are put into service.

Each of these little vehicles is
mounted on a standard type of base as
used for the
older MO stock,
the MO Pull-
man Coach and
the MO Wagon.
Taking first the
Rotary Tipping
Wagon, we find
that this is a
substantial and
effective model.
In its general
style it resembles the No. O and No. 1
Rotary Tipping Wagons, but it is
naturally of smaller proportions as it
is designed to negotiate a 9 in. radius
curve. The load is carried in a special
scoop-shaped container with one end
made sloping to  facilitate tipping. For
tipping the scoop is pivoted to  a
turntable unit, and this is mounted on what we may
term the "floor” of the wagon. A double action is thus
given to  the scoop, for it can be turned completely round
in a circle, and at the same time it  can be tipped at any
desired spot in its circular path. This Wagon is very
useful when engineering work is being carried out on
the line, and it is particularly suitable for ballasting
operations.

The Side Tipping Wagon, as its name implies, can only
discharge its load at the side of the track, and is repre-
sentative in design and style of the side tipping wagons
that are used to  such a large extent by contractors.
The body of the vehicle is shaped like a trough and is
supported at each end on two pins. These project
horizontally, and when the body is in the normal upright
position they rest in the bottom of slots made in the
vertical end frames mounted on the base of the wagon.
When the body is tipped to  one side the pins on that
side act as pivots, and the other two pins move up
to  the top of their slots and so prevent the body from

The new MO Wagons referred to in this article. The illus-
tration shows the realistic features of their design.
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Christmas Competitions Join  the Hornby Rail-
way Company and
become eligible for the
compe t i t i ons  a« -
nounced this page.

7oj n the Hornby Rail-
way Company and
become eligible for the
compe t i t i ons  an -
nounced on this page.
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H.R.C

The locomotives of the British railway groups are on
the whole quite distinctive individually. In spite of the
generally similar trend of modern design in certain
respects, no one could
confuse an L.M.S.R.
4 6-2 of the “Princess
Royal" class with an
L.N.E.R- "Pacific.”
There are however cer-
tain classes that to the
casual observer appear
to be identical, but
which, to enthusiasts
such as H.R.C mem-
bers, show distinctive
features of design. Thus
the L.N.E.R. “Pacifies”
and “Super- Pacifies"’
are almost identical in
external appearance;
but the “Super- Paci-
fies'' can be distinguish-
ed by the presence of
the reversing rod on the
left-hand side, and by
two small raised casings
that appear on the
upper surface of the
smoke- box. Foreign
practice has at times
been influenced by
British design, so that some Overseas locomotives exhibit
features similar to those found in this country.

Illustrated on this page are portions of 17 locomotives.
The locomotives from which the portions have been
taken are not easy t o  identify, but after careful scrutiny
it will be found that the illustrations contain some

characteristic feature by which the identity of the class
reveals itself. In this contest competitors are required
to make a list of the locomotives reading from left

to right, giving their
class, wheel arrange-
ment and owning com-
pany. The sender’s
name and full address
must appear at the
end of the list, together
with his H.R.C. mem-
bership number.
. The First, Second and
Third Prizes will be
cash to the value of
£2-2s.-0d., £l-ls.-Od.
and 15/- respectively.
Six Consolation Prizes
also will be awarded,
consisting of Hornby
Train goods to the
value of 10/- each.

The Home closing
date is earlier than
usual this month, so
that the prizes can be
allocated for despatch
before Christmas Day.
Competitors are ask-
ed to make a care-
ful note of the date,

which is 21st December. The Overseas closing date
is 31st March, 1936.

Envelopes containing entries must be marked
“H.R.C. Hidden Locos" in the top left-hand corner
and addressed to Headquarters at Meccano Ltd.,
Binns Road, Liverpool 13.

.Meccano Ltd., Binns Road, Liverpool 13,
before 21st December. Overseas closing date
31st March, 1936.

COMPETITION RESULTS
HOME

September “Errors Contest**—First.' K. CostAiN
(5108), Bolton. Second: B. S. JoNES (18598) . Duffield.
Third: J .  N, UEDAM (43458), Burnley. Fourth: R .  0 .
Lvow {39292). Bristol, 6. Consolation Prizes: G. R.
SeoMAN (34053), Rock Ferry; B. GERRARD (22476),
Thornton Heath; R. SurroN (34561). Wolverhampton;
H. J .  Josi.ts- (30713), SouthaH; R. B. SHAW (40961 ),
Liverpool 19; D. L. NtCHOtSON (14511), Bournemouth.

September “Railway Photo Contest '1— First: D .  F .
FoRHES (14092), Leith. Second: J .  1.. STEVENSON
(22346), Edinburgh I t .  Third: D. KELK (28578),
Staplehurst. Fourth: E .  C. MORGAN (10735), Wands-
worth Common. Consolation Prizes: V. L t  MAiSTRE
(30067), Brought,v Ferry; F.  Honson (9430), Bolton;
P .  ANDREW (22670), New Barnet; D. J .  W.  BROUGH
(8246). Chcam; D. ERSKINE {41002), Manchester:
V. L. BREEZE (2134), Lewes.

OVERSEAS
June “Word-Building Contest.” —First: J .  A.

GNANADURAi (33344), India. Second: H.  C. KEY
(24764). India. Third: E.  A. BUNT (24651), Capetown.
Fourth: V. M. DAfNES (29629), S .  Africa, Consolation
Prizes: L .  F .  HAUGHTON (7783), S. Africa; R. MYBURGH
(37538), Capetown; D, HODGSON, New Zealand; M. C.
LuprON (43423), S .  Africa; D. MuRisox ¢37642),
Buenos Aires.

June "Railway Photo Contest."—-First: R. B.
McMiLiAN {9592), Australia. Second: 1. MclNTYRE
(31781 ), Winnipeg. Third; J .  HaxcoCK (38964), S. Africa.
Fourth: C. R .  SANDERS ¢29648), Argentine.

“My Favourite Locomotive”
To most railway enthusiasts there is

usually one locomotive or class of loco-
motive that is held in special esteem. The
merit of such favourites is not necessarily
their power or appearance, but sometimes
results from personal association and
familiarity with their work. We present
therefore “My Favourite Locomotive” as
the subject of this Drawing Contest.

To the four competitors in each Section,
Home and Overseas, who submit the best
drawings, prizes consisting of any products
manufactured by Meccano Ltd. to the
value of 21/-, 15/-, 10/6 and 5/- respec-
tively will be awarded. On the back of each
entry must be clearly written the com-
petitor's name, age, full address and
H.R.C. membership number. Unsuccessful
entries will be returned if they are accom-
panied by a stamped addressed envelope
of suitable size.

Entries should be marked “H.R.C.
Drawing Contest” and posted to reach

Shunting Puzzle
The locomotive a t  “E”  is required to shunt the van

standing on the branch "B”  to branch “C” and the
wagon standing on the branch “C” to branch “B / ' and
then to return to its original position. The  short spur
“A"  is terminated by buffer stops and can accommo-
date  one vehicle only a t a  time, but not the locomotive.
The  main line extends indefinitely beyond the points
*TT' and  "F.**

Three cash
will be awarded
the first three
opened. Entries
Puzsle'' must
Headqua r t e r s
Binns Road,
must  arrive
than 21st
The Over-
da t e  i s
1936 VAN

prizes of 5/- each
to the senders of
correct entries
marked “SAttwtfrtg
be addressed to
a t  Meccano Ltd.,
Liverpool 13, and

not later
December,
seas closing
31st March.

WAGON
LOCO

D F
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to divide the track into separate electrical
sections to allow more realistic and complex
working to be carried out. Secretary:
H. H. Matthews. 27, Ross Street, Parra-
matta, N.S.W., Australia,

SYDNEY.  — Outdoor activities have con-
tinued to be popular, particularly railway
excursions to various points of interest in
and around Sydney. Photographic com-
petitions involving subjects in connection
with these excursions have aroused keen
interest. Recent additions to Branch equip-

ment include a 4-4-4)
steam locomotive, kindly
presented by the Chair-
man. This will be used
for long-distance express
passenger traffic. Mem-
bership continues to in-
crease and it is hoped
shortly to remove into
a larger Branch Room.
Secretary: A. R. Wade,
Box 1749 J .  J .  G.P.CL
Sydney, Australia

Branches in Course
of Formation

The lollowing new
Branches of the Hornby
Railway Company are
at present in process of
formation and any boys
who are interested and
desirous of linking up
with this unique organ-
isation should communi-
cate with the promoters,
whose names and ad-
dresses are given below.
All owners of Hornby
Trains or accessories are
eligible for membership

and the various secretaries will be pleased to
extend a warm welcome to all who apply.
DunLiN —S. J Carse, 38 Oakley Road.

Ranelagh.
GLASGOW—Mr. J .  B. Haddy, 15, Naseby

Avenue, Glasgow, W. 1.
GooDMAYES— A. S. Beard 57, Ashgrove

Road.
NOTTINGHAM  — C. T Eley, 129. Harrington

Drive, Lenton Sands.
PooLE— V. Pearcy "Braemar," 151,

Longfieet Road.
SILVERDALE—G. F, Wilkinson, Hatchstead.
SOUTHPORT—D. B. Moss. 141 Forest Road.

Branches Recently Incorporated
291. PAIGNTON  — H. W, Anderson 22,

Laura Grove, Paignton.
292, PATRicROFT— A Howarth, 42, Nelson

Street, Patricroft.
293 CHIPPENHAM —K. Roberts, 113,

Malmesbury Road, Chippenham.

Branch News
CHORLTON - CUM - HARDY.  — Various im-

provements in the Branch layout have been
made recently. Additional points have
been provided in order to secure improved
running and the Branch Room has been
decorated with suitable railway posters.
Members have constructed a miniature
mail train, complete with automatic pick-
up and discharge apparatus. The Branch
layout represents the L.N.E.R. and through
services have been ar-
r anged  f rom the
"Southern Railway" by
the addition of rolling
stock painted in this
company's colours. Sec-
retary: G. H. Gill, 56,
High'field Road, Chorl-
ton-cum-Hardy.

ELMSIDE (EXETER).----
Relaying of the track has
been successfully com-
pleted and the new lay-
out includes three sta-
tions. As a result im-
proved services have
become possible, and
various trains for differ-
ent destinations accord-
ing to the new schedules
have been introduced. A
special "Branch Anni-
versary" programme
was carried out with a
greatly augmented ser-
vice of trains. A visit has
been paid to Sid mouth
Meccano Club and to
the neighbouring St.
Thomas H.R.C. Branch.
A visit has also been
received from the latter
Branch, and such visits are now to form
part of the regular programmes of both
Branches. Secretary: T. Smith, 98. Lady-
smith Road, Exeter,

WlMBORNE GRAMMAR SCHOOL.— Wi th
the changing of Branch officials some
re-organisation has been carried out, and
great enthusiasm is being shown, particu-
larly by the Junior members. Track
meetings have been successful on the
whole, although traffic operation has
suffered from several mishaps. It  is hoped
to eliminate such troubles with further
practice on the part of new members, and
with a more strict adherence to the rules.
A new lighting system is being installed and
this will greatly improve the effectiveness
of the layout. Secretary: E, S. How, Wi ru-
bor ne Grammar School, Wim borne, Dorset

ISLINGTON.—  Various talks have been
given to members, chiefly on subjects of
railway interest Experiments are being
made with different rail formations with

Members of the Streatham Park Branch, No. 232, Chairman; Mr, P. Doyle; secretary: J .  B. Cass.
This Branch was incoiyorated in August 1932, and possesses an extensive track on which trains are operated
Io timetable. Automatic colour-light signals are used throughout. Photograph by H. kitchener, London, W. l .

a view to discovering the most suitable
layout for Branch purposes. The next
development will be the installation
of a signalling system. It is anticipated
also that timetable running will be in-
troduced in due course. A visit has been
paid to Paddington station and notes
were made of items of interest observed
there. With a view to increasing the
membership of the Branch a feature
has been made of cinematograph pro-
grammes and on these occasions each

member is encouraged to bring a friend
along with him. Secretary: E. Muxlow, 7
Regents Park Road, London. N.W.l.

AUSTRALIA
PARRAMATTA.  — Regular meetings have

been held and a great deal of experimental
work has been carried out on the Branch
layout to determine the most useful
arrangement of loop lines and sidings.
Up to the present clockwork locomotives
have been used exclusively, but it has now
been decided to carry out the electrification
of the track. Hornby 20- volt Locomotives
are being obtained and a great deal of the
older rolling stock is being replaced with
new and modern equipment. It  is intended

AN ATTRACTIVE EXHIBITION
An attractive Exhibition organised by the Bowerham

(Lancaster) Branch of the Hornby Railway Company
will be held on 19lh and 20th of this month at  23
Chester Place, Bowerham, Lancaster. It will be open
from 6.30 p.m. to 10.30 p.m., and the charge for
admission will be: Adults 2d.: Children under 16. I d
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THE WARRIOR & SHIP PACKET FREE!!
Ail kinds of warriors are represented in this packet, from the modern soldier equipped
with steel helmets and titles down to the native fighter with the most primitive types
of arms. The ships range from glorious private yachts to junksand native sampans. To
mention a few of the fine stamps, wc notice an ex-German Colony, depicting the
beautiful yacht of the German Emperor. Argentine (San Jose in uniform), JUGO-ueauuiui yauui vi uw wnu<ui isiiiperor, Argentine ( an jose in uniform/, juuu-
SLAVIA (nude slave breaking chains), Hungary (the beautiful Parliament issue),
scarce UKRAINE, Cochin State, China (native craft), beautiful Guiana, large KING■“ ALBERT stamp, also many surcharged issues, Italy, FASCIST1, and KENYA. You

must take immediate advantage of this extraordinary offer, which will not possibly be repeated, as we cannot buy
some of the stamps. There are nearly 60 all different, and they will make a beautiful show in your album. Finally
we are including a beautiful Turkey depicting soldier going to war. ALL FREE. Write now requesting approvals,and enclose 2d. for postage. LISBURN & TOWNSEND (M.M.), LIVERPOOL 3.

(Ask for 1936 Price List of Stamp Albums, etc.)

SETS (POSTAGE EXTRA)
5 Gold Coast . . . 3d. 20 Austria 2d.

10 ..................... 6d. 20 Belgium 2d.
15 „ „ .. . 9d. 20 Czecho 2d.
20 „ ,, . . . 1 /2 20 Dantzig 4d.
5 Nigeria 3d. 10 Egypt .............. 2d.
8
5 North Borneo

6d. 20 France 2d.
4d. 20 French Cols. . . . 3d.
8d. 20 Greece 4d.

5 Palestine 2d. 20 Germany 2d.
10 5d. 20 Holland 2d.
15 9d. 20 Hungary 2d.
5 St. Lucia 3d. 20 Italy ............... 2d.
5 Hong Kong ... 2d. 20 Poland 2d.

10 .................... 5d. 20 Portugal 2d.

J. RUSSELL
23 ,  Shankl in  Drive, Westcliff -on-Sea

UGANDA PACKET—FREE! !
This splendid packet contains the New Uganda illustrated (Dhow on Lake
Victoria), New Belgium (Train drawn by Diesel engine), New Roumania
(portrait of King Carol), Siam Airmail (Garuda bird), 1935 New Zealand
pictorial, Gold Coast and Australia pictorials and 10 different Canada
including the new issue of 1935. All these new stamps free to genuine appli-

cants for our Approval Sheets, who enclose 2d. for postage.

SHIRLEY STAMP CO.
1 9, Sand r i ngham Avenue,  London ,  S .W.20

NYASSA TRIANGLES!
EGYPT AIR MAILS ! !
P ICTORIALS ! ! !
124  STAMPS 6d .

Including set of unused Nyassa Triangles. Set of
Egypt 1933 Air Mails showing aeroplane Hying over
Pyramids. 15 Canada including Jubilee and Ottawa
Conference issues. Interesting Brazil 1933 Airport
Fund stamp. Roumania 1931 Aviation stamps showing
monoplane. Other stamps include unused air mails,
surcharged issues and pictorials. All different. Price 6d.
(Postage l id .  extra.) Money and all postage will be
returned if not satisfactory. We have numerous other
offers a t  low prices. Hundreds of unsolicited testi-

monials have been received.

W. BENNETT
53 .  Mar l bo rough  Road,  LONDON,  E .8

30 TREE STAMPS and STAMP MOUNTS for all
applicants for my approvals.— Dermot Cadogan,
61, South Main Street, Wexford, Ireland.

STAMP APPROVAL SHEETS a t  special discounts;
state special interests.— Apply—J.  Nixon, “Stamps/1

3, Ravenstone Drive, Giffnock, Renfrewshire.

rDrCH “ LOCO”  SET  AND
■ nLL . .  ENGINEERING PKT .
Many different stamps, showing Aeroplanes, Engines,
Pyramids, Palaces, Ruins, Castles, Ships, Steamers,
Windjammers, Junks, Statues, Schools, Mosques and
Churches from Brazil, Egypt. Turkey, Morocco, Greece,
China. U.S.A. (Statue of Liberty),’ Algeria, Set of 3
Charkhari, Martinique, Caledonia, Niger, Tunis, etc.
ALSO a fine packet of 50 all different stamps. Enclose

2d. postage, REQUESTING APPROVALS.
SHOWELL BROS., 42, Vanbrugh Hill, LONDON, S.E.3.

CHEAP APPROVALS
My beautiful Approval Selections are ideal for filling
those vacant spaces. Pictorials, Colonials, and hard to
get items. Selections from 4 a Id.  Free Gift Bi-

coloured Persia all applicants.

A. V. TAPP,
108 ,  CHESTERFIELD RD., BRISTOL

This marvellous packet is offered under cost as an advertisement, 45 different stamps
each with a ship on it. A regular armada. GABOON, a rare FOOCHOW (War Canoe), A
wonderful flotilla of caravels from DENMARK (complete set), ITALY (Naval Academy ), -
NEW’ CALEDONIA. IVORY COAST, COSTA RICA, a fleet of 7 CHINESE junks usually sold a t  10d., TRINIDAD & TOBAGO, MAURI-
TIUS, SOUTH WEST AFRICA, NEWFOUNDLAND, U.S.A., B. GUIANA, set of S. AFRICA, GREECE, POLAND, INDO-CHINA, etc.
Price 4id,, postage 1Ad. (abroad 3d. extra). Purchasers of this packet asking for approvals receive FREE set of 4 SPAIN
(Columbus, each with his ship on it). Senders of addresses of stamp collectors receive FREE set of 6 VENEZUELA or 6
PERSIA, 190 BRITISH COLONIALS 1/-, 20 AIRPORT 6d., 6 TR1ANGULARS 6d. VOLUMES OF B.O.P. CHEAP.

H. C. WATKINS (M. Dept.), Granville Road, BARNET

JHE ‘SHIP’ PACKET

THE FIRST STAMP Ever Issued
(British 1840 Penny Black) for P.O. 2/-! I t  is guaran-
teed genuine in every respect. I ts  companion stamp
(1840, 2d. blue) for a further 5/- (cat. 15/-)! Other
■'Classics’* which every Collector should have are the
Cape of Good Hope Triangulars; we offer Id. rose (cat.
40/-) for 12/6; 4d. blue (cat. 15/-) for 5/-; and 6d.
pale lilac (cat. 40/-) a t  12/6, Superb approvals of any
country against approved English References or a

deposit. Full Lists Free.
NORRIS & CO. (Dept. M), NORWOOD, LONDON, S.E.19

FREE.  50 All Different BELGIUM
I will send the above fine collection, including the scarce “Tin Hat”
Stamp, absolutely free; to all Stamp Collectors sending 2d. postage

(abroad 4d.). Only one gift to each applicant.

G. P.  KEEF, WILLINGDON, EASTBOURNE

ALL BRITISH COLONIAL APPROVALS
Fine BRITISH COLONIAL PICTORIAL SETS OF CAYMAN ISLANDS & GAMBIA FREE to all Collectors sending 1 Ad. stamp and requesting ALL BRITISH COLONIALAPPROVALS, BRITISH COLONIALS ONLY on approval at bargain prices, including Jubilee issues, West Indians, East and West Africa, Cyprus, Gibraltar, Iraq, Papua,Samoa, and many other fine Colonials. (No stamps sent abroad.) " C. H. SHAW (Dept. M12), 95, CHRISTCHURCH AVENUE, KENTON, HARROW.
A FLOWN “AIR MAIL” COVER FREE to Customers
asking for Approvals and enclosing postage. English 1d.
blacks from 2/- each; 109 Colonials 9d.; 50 Australasia
1/-; 50 American 1 / - ;  50 S. African 1 / - ;  50 West
African 2/6; 50 British 2/6; 50 Greece 2/6; 50 Indian
and Native States 1/3; 3 Falklands 4d.; 20 Mexico 9d.;
20 Brazil 9d.; 3 Antigua 4d.; 25 Egypt 1 / - ;  12 Malta
I/-;  12 Capes I/-; 50 Italy 1/-;  12 Barbados I / - ;
12 Gold Coast 1/-; 6 Fiji 9d.; 20 Java 6d.; 8 Sarawak
1/-; 9 Sierra Leone 1 / - ;  15 Rhodesia I/-; 12 Nigeria
1/-; 12 Kenva 9d.; 30 Old Spanish Colonics 1/6.
A. E. Wilherkk (Est. 1880), 12, Meriden St., Coventry.

100 DIFFERENT STAMPS FREE to applicants for Jd.
Approvals.—Cox, 21, Dennis Mansions, Westciiff.

Free and Post Free! Bumper packet including Jubilee.
Request approvals.—G. Kiugsmill, New Barnet, Herts.

COLONIES PACKET FREE! !
Containing a splendid collection of stamps from the colonies—British, French,
Belgian, Portuguese and Spanish. Included are NAURU (as illustrated), India, TURKS
and CAICOS (melocactus communis), Australia (kangaroo), CYPRUS, Cameroons,
MO YEN-CONGO (train on viaduct), OUBANGUI-CH ARI (panther in ambush).
BELGIAN CONGO, Spanish Morocco (pictorial), ANGOLA (ceres) and a SILVER
JUBILEE British Colonial. FREE only to genuine approval applicants sending 2d.

postage (abroad 1/-).
HELY. HUTCHINSON (M.4), Hurrock Wood, Kents Bank, Grange-over-Sands.

LOOK BOYS! 50 dill. Brit. cols, free! Ask appros.
(post 2d.).—Tom Brown, 11, Carden Place, Aberdeen.

EVERY COLLECTOR NEEDS THIS ILLUSTRATED BOOK
Zoo in a Stamp Album —Ship Stamps— Watermarks—The Aerodrome —Single Country Collections—Olympic Games—Loose-Leaf Albums—Earthquake Stamps—Washing Day in the Stamp World—Three-cornered Market Place— British Empire Albums— Rare Stamps—Overprints andSurcharges—To Correspondents Abroad —Treasure Trove —Triangular Packets— Packets of British, French. Italian, Portuguese, Spanish andGerman Colonials—Building a Collection—West Indian Packets—Triangular Stamps—Philately Royal —Albums for Beginners— Penny Sets—English Men on Foreign Stamps—Emergency Papers—Shilling Sets— Advertising Stamps—Strip Pocket Books—Glossary —Stamp Tongs—Punctured Officials—etc., etc., etc. These are only a few Headings out of my NEW SIXTY-PAGE BOOK, which is WELL ILLUSTRATED
THROUGHOUT and so full of the right sort of useful and interesting Philatelic information that EVERY STAMP COLLECTOR MUST HAVE

THIS BOOK, FREE and POST FREE from
EDWARD SANDELL, 10, EVELYN GROVE, SOUTHALL, MIDDLESEX, ENGLAND.
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SUBJECT COLLECTIONS
ate the vessel’s maiden trip across the Atlantic.

A boy interested in naval matters would create for himself an
engrossing task in outlining
the development of war
vessels by means of stamps.
He will find illustrations of
the ancient war galleys of
the Egyptians and Cartha-
ginians, vessels of Nelson's
day, and a host of material
covering modern warships
ranging from destroyers to
cruisers and dreadnoughts.

Turning to non-engineering
subjects, those of geo- A single wheel drive locomotive used on
graphical bent will find an Egyptian railways in early railway days,
interesting subject in the voyages of Columbus and Vasco da Gama,
to mention only two of the more famous early navigators. There

have been many issues devoted to men of letters,
to musicians and artists. Another fascinating field
exists for the boy who is interested in rock and
mountain climbing. Most of the world’s most
famous peaks have been illustrated on stamps of
one country and another.

Native customs and national costumes are two
other subjects that provide considerable scope. The
German charity set issued in October last, two
illustrations from which appear on page 759,
provides quite an interesting series of illustrations
for the latter subject.

In a short article such as this it is impossible to

MOST boys who take up stamp collecting set out with the idea of
filling their album space quickly; in other words, without

realising it, they try to
collect every stamp in
the world. In a very
short time, however, the
appalling nature of the
task they have set them-
selves makes itself appar-
ent, and almost every-
one of those boys experi-
ences a degree of dis-
couragement.

A little advice at this
stage often is the means of

—- -------------------- ------ preventing the young col-
lector from closing his album for ever, and it may prove the in-
spiration that will lead to the building up of a collection that shall
be not only a personal pride to the collector, but
also a source of considerable interest to his friends.

Our stamp article this month, therefore, is
devoted to suggesting ways in which collectors can
direct their stamp collecting in order to compile
a collection of never-ending attraction.

Undoubtedly the average boy's first interest in
stamps springs from their attractive colouring and
their fascinating designs that reveal to him pic-
torially the wonders of the world. No matter what
other interests a boy may have in life, he can find
a series of stamp designs that will enable him to
link up that interest with stamps.

Thus the Meccano boy would find it an excellent
idea to make a collection of stamps illustrating the
side of engineering that appeals to him particularly— bridge
building, railway operation or aviation, for example. We can call

This leopard would be an  interesting in-
clusion In a natural history collection.

give a complete list of suitable special subjects,
but the few suggestions we have made will be

sufficient to convey an idea of the possibilities. A search through the
illustrations in any stamp catalogue, or, indeed, among the stamps

already in the possession of the collector, will
reveal many other possible subjects.

Earlier in this article we remarked that a good
stamp collection could prove as interesting to
the non-collector as to the collector himself. This is
particularly the case with a subject collection, but
thought must be given to the layout of the stamps
and to the writing up of the explanatory notes
that are an essential accompaniment. A fixed leaf
album with printed headings is useless for this
purpose. A loose leaf album is essential if each
phase of the story is to be told and displayed
properly.

The actual display of the stamps is a matter of
individual taste, and the collector can express his

personal ideas with great freedom. The only general principle to be
observed is that the pages of the album must not be crowded—from
15 to  20 stamps on a page should be regarded as the maximum —and
the arrangement on successive pages
must be different so that monotony
of appearance is avoided.

In deciding upon the number of
stamps to appear on each individual
page, due consideration must be
given to the amount of explanatory
material that is to accompany each
stamp. In general we recommend
that the explanatory notes should be
confined to simple details explaining
the design of each individual stamp,

(C)ntinued on  Page 759

to mind readily illustrations of several of the world's
most famous bridges, such as the Sydney Harbour
Bridge, which was shown in a special commemora-
tive issue produced by Australia in 1932, and the
Quebec Bridge, illustrated on the 12c. stamp of
Canada's 1928 issue. On Roumania’s 5.L issue of
1914 there is an interesting illustration of a pontoon
bridge constructed by military engineers to facili-
tate the passage of troops across the Danube. The
whole story of bridge building, from primitive rope
bridges used by native tribes to cross jungle streams
to the mightiest of modern engineering works, can
be illustrated in a collection of bridge stamps.

Similarly, the story of the development of aero-
nautics, both in airships and aeroplanes, from the
Wright brothers’ first successful flight in 1903 to the world-wide
cruises of the Graf Zeppelin, can be illustrated.

Transport through the ages provides another fascinating subject.
Indeed the boy who endeavours to
cover this subject completely will find
himself faced with a quite formidable
task. In addition to land transport by
horse, post-chaise, automobile and
railway, he would have to include also
the development of shipping from the
tiny caravels of Columbus and Vasco
da Gama up to modern leviathans
such as the French liner Norman-
die,** an excellent picture of which
appeared on a stamp issued by
France early this year to commemor-

A striking portrait of an African elephant.

An under-arch bridge at Niagara
Falk.  This type of bridge is rarely

found in engineering to-day.
The Greek cruiser 4‘Averoff,” a
further stamp for a war vessel

collection.
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S 21 Tbappv Christmas!
| STAMP GIFTS FROM STANLEY GIBBONS |
sf A jj

★ TWO UNIQUE PRINTED ALBUMS★ THE FINEST CATALOGUES
STANLEY G IBBONS’

“SIMPLIFIED”
CATALOGUE,  1936

The finest, simple Whole Wor ld
C alogue wi th full-size illustra-
tions. Ideal for all average collec-
tors. 1,028 pages listing and pricing
the stamps of the world, wi th
6,800 beautifully clear full-size
illustrations. Remember also that
the “SIMPLIFIED” is the latest
1936 Catalogue published and is
therefore the most up-to- r
date in existence.

Price only
Postage extra,  U.K.  6d.. abroad 1/1

3 @ as 2! 3

& 8 « 3 i

I □□□□□□ I
□□□□□□□
□□□□□□ I

I dSuori. I
* □□□□□
- □□□□□□ I

□CD '

THE ‘IMPERIAL” ALBUM
A magnificent two-volume album for the stamps of the British
Empire. Separate spaces for all stamps issued up to the time of the
publication of the second volume including Postage Dues,
Officials, etc. Stamps go on right-hand pages over artistically
arranged squares which are numbered to correspond wi th illus-
trated catalogue opposite (see illustration).
VOLUME I. Issues from 1840 to mid-1928

Postage extra,  U.K.  1/-, abroad weight 11 lb .

VOLUME  IL Issues from mid-1928 to mid-1933 ...
Postage extra, U.K.  8d., abroad weight 5 lb.

21 / -

15 / -

THE “BIG” I936 GIBBONS* CATALOGUE
The most complete Whole Wor ld  Catalogue available, and there-
fore essential to every serious collector. Gives more information
and lists more stamps than any other. New, larger bulk-reducing
size and over 26,000 price alterations are the features of the
1936 edition.
WHOLE WORLD VOL .............................. 15 / -

Postage extra, U.K.  6d., abroad 1 /3
Also  avai lable  in  separate  Br i t i sh  Empi re  and  Foreign volumes.

★THE  FINEST LOW-PRICED ALBUMS THE IDEAL” ALBUM
The album for the average general collector. Separate spaces for
the world’s postage, air and commemorative stamps. Countries
in alphabetical order, full-size illustrations identifiable at a glance,
in each space the value and colour, and above the set details of
date of issue, etc.
COMPLETE THREE-VOLUME EDIT ION ... 47 /6

Any  vo lume  obta inab le  singly. Pose, extra

DETAILS OF SIX-VOLUME INTERLEAVED EDITION SENT ON
REQUEST■STRAND

5/-, 6/6 and 7/6
VICEROY, 8/6 and 10/-
CENTURION

12/6 and 15/-
Prices: Postage extra.

Get your local dealer, bookseller
o r  stationer to show them to you
and do not be put off with any
others said to be “just as good.”
Stanley Gibbons’ albums stand
supreme for quality combined
with value. The above three
albums have spaces for from 14,500
to 16,000 stamps with hundreds

oi line, clear illustrations and special exclusive features helpful to
the collector. The “CENTURION”  albums are de luxe printed
editions interleaved throughout to prevent stamps on opposite
pages damaging one another.

★ STAMPS
For actual gifts of stamps this Xmas you can either order sets and
packets from the current S.G. List (a 52-page illustrated booklet
sent free to you for the asking) o r  else you can wri te to the
Stanley Gibbons’ Approval Dept, for a selection of fine stamps
on approval from which you <
amount you have to spend.

can choose what you want, to the

★FREELISTS OF ALBUMS, SETS,
ETC., SENT ON REQUEST

STANLEY GIBBONS LTD.
DEPT. S.15, 391 STRAND, LONDON, W.C.2 ESTABLISHED

1856
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Stamp Gossip
and Notes on New Issues

Fairy Tales Commemorated Christmas Seals Stanley Gibbons’ Simplified Catalogue
The centenary of the first publication of

the immortal fairy stories written by Hans
Andersen has been marked in Denmark
by the issue of a special series of stamps,

specimens of which
are reproduced here,

Hans Andersen, the
son of a shoemaker,
was born at Odense
in 1805, and after
having given early
promise of brilliance
was sent to  school and
University by gener-
ous patrons. Later
the Danish Govern-

ment sent him on a series of Continental
tours resulting in the production of a num-
ber of brilliantly written travel books.

The first series of his famous fairy tales
appeared in 1835, others followed at in-
tervals up to 1872, by which time they had
won a world-wide reputation. When Hans
Andersen died in 1875 his name was
known to children in almost every land
throughout the world.

The stamp series consists of six stamps,
ranging from 5 dre to 30 ore with designs as
illustrated here. The portrait is used on
each of the 7, 15, 20 and 30 ore values. The
story of "The Wild Swan" is symbolised on
the 5 dre value and "The Little Mermaid"
on the 10 dre stamp.

The present phenomenal "boom" in
stamp collecting is certainly due in great
part to the world-wide popularity of the
numerous Silver
Jubilee issues, but
credit must be
given also to those
parts of the Em-
pire that have had
the wisdom to
produce attractive
and  beau t i fu l
stamps instead of
using the monot-
onous standard
designs of the
past. They are
making their scenery, history, and pro-
ducts known to the world at large.

Many of our readers have written to us, at
various times, to ask whether the "stickers"
issued by National associations for fighting
the tuberculosis scourge have any stamp
collecting value.

Actually they are of no interest as
stamps, but their association is so close
that at this season we feel it would be
appropriate to tell the very charming story
of their birth. No fairy tale conceived by
Hans Andersen is more beautiful, and
strangely enough it  was a fellow Dane,
Einar Holboell, who was responsible for
the first Christmas Seal.

Einar Holboell was a postal official, and
was touched by the sight of Little children,
living in the poorer district of his town, who
were suffering from that terrible disease,
tuberculosis. He saw thousands and
thousands of letters coming into and going
out of his post office at  Christmas time, and
suddenly the idea came to him that it  would
be wonderful if every one of those letters
meant a lialfpenny with which to fight
tuberculosis.

"Suppose," he said to himself,
" a  stamp could be designed — not
a regular Government postage
stamp, but a specially decorated
stamp—to sell for a half-penny,
something that people could buy
and put on their Christmas letters
and packages; the money from
the sale of those stamps could be
used to build a hospital in Copen-
hagen for treating children with
tuberculosis."

He approached the King and Queen of
Denmark for help, and the result was that
not only did Denmark adopt the idea, but
nearly every country in the world is now
selling special stamps to raise funds for the
purpose of fighting the children's most
deadly enemy.

Three years ago the first Christmas Seal,
sponsored by the National
Association for the Prevention of
Tuberculosis, was sold in England,
and this year there will be
millions of these gay little mes-
sengers going through the post
on the backs of Christmas letters
and on packages. Each one bears
the Season's Greetings, and repre-
sents a girl standing in the
snow with outstretched arms
beneath the double-barred scarlet

cross, which was first displayed on the
banner of Godfrey de Bouillon, a famous
leader of the First Crusade, and which
is now the international emblem of all
bodies of anti-tuberculosis workers.

Those of our readers who are desirous
of supporting the scheme may obtain
supplies of the Seals from the National
Association for the Prevention of Tuber-
culosis, Tavistock House, North, Tavistock
Square, London, W.C.l, or from their
local Branch Association.

The issues of foreign countries too show
that there is an ever widening appreciation
of the interest value of attractive stamp
designs, and thus among the new foreign
issues of 1935 we find pictorial associations
with almost every subject under the sun.

Unusual designs include the
liner " Normandie," an oil well,
gold mining, and two very early
railway engines. Scenic designs
range all over the globe, from Mt.
Hekla In Iceland to the Taj
Mahal in India. Among famous
people referred to are Bach,
Handel and Dvorak, in the realm
of music, Victor Hugo in litera-
ture, and Cardinal Richelieu
in statesmanship.

With such variety it is not surprising that
many collectors nowadays are content to
regard their stamps as a pictorial record of
the world they live in, and the Gibbons'
Simplified Stamp Catalogue is their ideal
guide, for not only are its illustrations full-
size, but the subjects of the various designs
are described. This year 39 extra pages are
required to  accommodate the latest issues—
a matter of 1,700 additional stamps—mak-
ing a grand total of 54,000 different stamps
listed, and 6,800 full size illustrations.

The catalogue may be obtained from any
stamp dealer, price 5/- net, ordered from
Stanley Gibbons Ltd., 391, Strand, W.C.2.

German National Costumes
As the two illustrations on this page

show, the designs for Germany’s 1935
Winter Relief charity stamps comprise a
most interesting range of illustrations
depicting German national costumes.

The full series is as follows: 4pf. Silesia;
5pf. Rliine Province; 6pf. Lower Saxony;
8pf. (illustrated) Kurmark; 12pf. Black
Forest; 15pf. Hesse; 25pf. Upper Bavaria;
30pf. (illustrated) Friesland; 40pf. Fran-
conia. The stamps are to be sold at pre-
miums ranging from 2pf. to 35pf.

thank Stanley Gibbons Ltd. for their courtesy in
loaning the stamps from which the illustrations on this
page have been made.

Stamp Collecting—(Continued from page 757)

with the addition of very brief notes
linking together successive stages of
the development of the story.

Thus, in writing up the Sydney Harbour
Bridge stamp, to which reference was made
earlier in this article, it would be sufficient
to say: "Sydney Harbour Bridge, New
South Wales. Completed 1932. The world’s
largest arch bridge. Length of main arch
span, 1,650 ft. Total weight of steel in five
northern and five southern
approach spans, and main span,
50,200 tons. Width of bridge,
150 ft. Highest point of arch,
445 ft. above high water. Clear-
ance under bridge at high water
172 ft. Traffic capacity 160
trains, 6,000 road vehicles and
40.000 foot passengers per hour."

Before each note is committed
to the album, however, the com-
plete wording should be decided
upon. I t  is very disappointing, after taking
great pains to achieve a neatly written
paragraph, to discover that the phrasing
and sequence of data leaves something
to be desired.

In the near future we hope to be able to
deal in greater detail with the matter of
subject collections, but in the meantime
readers who are interested, and desire
guidance in making an early start, should
write to the Editor of the “M.M."  who
will be glad to help them.
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XMAS PRESENTATION PACKET
This magnificent Pictorial packet which is FREE and POST FREE contains: WESTERN SAMOA Ad.; CEYLON 1935
(showing native tapping Rubber); NEW ZEALAND 1935 Jd. (Pied Fantail); CHILIAN AIR MAIL (Aeroplane over
Mountains); BRITISH GUIANA 1935 (Indian Shooting Fish); CANADA 2c.  Jubilee (Prince of Wales); Soudan (Sudanese
Woman Marketing); Gaboon (Raft on the River Ogowe); Guadelope (Sugar Refinery); Madagascar (Sakalave Chief};
Martinique (Basse Pointe Village); Middle Congo; Oceanic Settlements and St .  Pierre pictorial. Jus t  send a P.C.

requesting approvals to:
THE UNIVERSITY  STAMP CO. ,  13 ,  WALTON WELL ROAD, OXFORD

THE MYSTIC PACKET

1000 = 1 Z31 UVU UNSORTED 1 v

Stamps on  paper, etc.,  just as received from
Convents, Missions, Bankers, e tc .  Guaranteed
unpicked. Chance of a FIND in every lot. Send
to-dav for vour treasure hunt to-morrow, 3 for
3/6,  6 for 6/6. Abroad. 1/6 packet. FREE!  25 Br.
Cols., including Jubilees, to  approval Applicants,
also FREE EXCHANGE. Send postage only.

Overseas 3d.

ASTLEY & CO.
(M25), Lowhill, WOLVERHAMPTON

THE “MENAGERIE” PACKET
contains a wonderful assortment of 44 all different
Foreign and Colonial stamps and includes the following
which picture various animals, birds, etc. SUDAN
(camel), INDO-CHINA (ox), MALAY STATES  (Ligers),
MADAGASCAR (zebus), POLAND (eagle), BEN AD I R
(elephant), AUSTRALIA (kangaroo, swan), PERSIA
(lion), IRAQ (bull), CHINA (dragon), TURKEY
(wolf), NEWFOUNDLAND (caribou), S. AFRICA
(springbok), MOROCCO (camels), SWEDEN (lion),
BARBADOS (sea-horses), TANGANYIKA (cranes),
and FINLAND (lion). Price 6d. (abroad extra).
All purchasers of this packet asking for approval
sheets will be presented with CEYLON Silver Jubilee

and Pictorial stamps.
BURDOCK & FLURY, 4, Marlborough Road, London,

S.W.19.

ABYSSINIA
A timely offer, which should not be missed, of a superb
MINT set of 30 difi. stamps from this mysterious
country, mostly 1917-31 issues (cat. over £1), with
scarce AIR STAMPS, COMMEMORATIVES, PICTOR-
IALS, ETC. Price 5/- only, secure them while you can.
We offer superb collections of any country a t  bargain

prices. Full lists FREE.
NORRIS & CO. (Dept. M), NORWOOD, LONDON, S.E.19

BECOME OBSOLETE
DECEMBER 31stColonial Jubilee Stamps ONE THOUSAND STAMPS on APPROVAL

From which you may select any 100 for 3/-.
This selection is not made up of the very commonest
varieties, but  contains stamps catalogued a t  1 / -  each

or more. (I do  not sell less than 100.)
Special Offer. Straits Settlements—1912-22, 1 ,  2 and 5
dollars (fiscally cancelled), post free, 1/-. These stamps,

postally used, are catalogued a t  13/6.
H.  HARDY, “Hoyland,” Potter Heigham, Norfolk.

So get these MINT Sets—NOW
Bahamas................ 3/- Grenada ................ 2/2
Barbados................ 2/4 Hong Kong 1/9
Bermuda................ 2/4 Leeward Is. 2/4
Br. Guiana 3/3 Malta ................ 2 /9
Falkland Is. 3/3 Montserrat 2/6
Gilbert & Ellice 2/6 Solomon Is. 2/9
Gibraltar................ 3/- Swaziland . . , 1/9

CASH WITH ORDER-—POSTAGE EXTRA.

BRITISH COLONIALS, new issues and novelties.
See my Approvals* Stamps from id. ,  jd., Id .  each
upwards. Special Xmas offers. 10 Jubilees 6d., 1 oz.
special mixture 6d.—Bickers, 201, Hill Lane,
Southampton.H.  L.  GOMM, 41, Upper Cranbrook Rd., Redland, Bristol 6. U

-Q
iW

W

rn r r  QUEEN ASTRID rn r r
I 11EX  MOURNING STAMP I I I LL
This magnificent pictorial issued by  Belgium, in
memory of her beautiful and tragic Queen, should find a
place in every collection, and for this month's special
offer, I am  presenting it FREE, together with 16 other
Belgian issues (including Piccard Balloon and other
interesting designs). To  obtain this line gift, send l*d.
stamp and request one of my  cheap approval selections.

MICHAEL HERBERT,
58, Larkswood Road, Chingford, London, E.4,

NEW ISSUES FREE
We are sending, absolutely free, to all genuine appli-
cants asking for a selection of stamps on approval and
enclosing 2d. postage, the following collection: new
pictorial CEYLON, showing a Ceylonese tapping a
rubber tree AND new NEW ZEALAND Air Mail de-
picting an  aeroplane flying over New Plymouth airport
AND new KENYA, UGANDA, TANGANYIKA,
showing H.M. the King and two Kavirondo Cranes
AND a packet of Stamp Hinges. Special offer: 10
ABYSSINIA, 1/-; 20, 2/3; 30, 4/6, all different.

BELGIUM: Queen Astrid Mourning Stamp, 3d.
Windsor Stamp Co., 59, Lee Road, Blackbeath, S.E.3.

0 COLONIAL JUBILEES FREE
To approval applicants only. Everyone wants these
elusive issues, and there are not enough to go round. 1
have managed to secure a good supply which I am  cir-
culating with my  1‘Worth W'hiie” approval sheets.
Send 3d, (Abroad 1 / - )  to  cover postage, etc., ask to see
some of these famous selections and you will make sure
of having a t  least 10 of these beautiful Used stamps.
Remember: “Worth While” sheets contain only worth
while stamps, a t  prices which make them Worth While.

JOS. H. GAZE, DIDSBURY, MANCHESTER.

STAMP WALLET
(Size 3 |  by  5¾ inches) fitted with Perforation
Gauge, etc., and  containing MINT SEI' OF
BRITISH COLONIALS (ld.-l /~) to approval
applicants enclosing 3d. (in stamps)  for postage

and packing.

A. B .  LEWIS,  Dept .  C .21  ,
16, Cricklew ood Lane, LONDON, N.W.2.

NEW ISSUE PACKET FREE
This wonderful packet includes CEYLON Pictorial,
CAYMAN ISLES, KENYA-UGANDA-TANGANYIKA,
ROUMANIA, and many other interesting stamps all
unused. Request Approvals. Postage Paid both ways.

(None sent abroad.)

T. F. WILLIAMS
7 ,  I s l ington Road,Towcester ,  Northants .

10  Mint ABYSSINIA FREE
Make a show on  the front page of your, album
with these scarce mint Abyssinia stamps. Packet
of 10 free to all applicants requesting approvals
and enclosing 2d. (abroad 6d. P.O.) for postage.

K.  HUMPHRIES, Dept. M, East Wittering Road,
East Wittering, Chichester, Sussex.

I WANT 5 00
regular customers. Collectors who are so
satisfied with the value offered in my selections
that  they will come to me for all their philatelic
requirements, AND I have a scheme which will

pay them to become regular customers.
Send now for my 4-a-penny selections and full

particulars of the new scheme.
L. D. MAYNARD.

78, RICHMOND ST., SOUTHEND-ON-SEA.

Special CHRISTMAS OFFERS
Jubilees: all different packets, 12 Used ................ 1./-
Mint and Used: 15 1 /3 ;  20 1 /9;  25 2 /4 ;  30 3 /3 ;  40 4/9
Mint . . .  10 1/- ;  15  1 /6 ;  20 2 /3 ;  30 4/-;  40 6 / -
Sets— Barbados, Bermuda, Virgins, Gilberts 2/6 each

,, Bechuanaland, Basutoland, Hong Kong 1/9 each
3 Great Britain: 2/6, 5/- and 10/- .  K.G. 1/6
10 Mozambique Co. Air Triangles, new ................ 1/2

Cash with order. Post extra.
T. R.  HUGHES, 7, WINCHESTER ROAD, N.W.3.

STAMP COLLECTIONS—  XMAS GIFTS
Happy thought —give him a treat for Xmas. Largo
illustrated album and 500 different stamps, 12/6—
complete with 1,000 stamps, 21/6—or with 2,000 differ-

ent  stamps, 32/6.
FREE— magnificent gift. 50 foreign and colonials in-
cluding pictorials and 12 splendid mint stamps. Send
2d.  s tamp asking for our  amazingly low-priced approv-
als. Set unused Spain, Columbus, 7 |d .  50 mint stamps,

man  v countries different, 1/-. 100 different, 2/1,
GLOBE-TROTTER,

17, Winchester Road, Birchfield, Birmingham.HERE’S YOUR CHANCE. No gifts, but  exceptional
value (or your money. Thousands of attractive stamps
at  fd.» | d .  and Id. each, and Rare items for the advanced
collectors. Don’t miss my Bargains. Write immediately.
You will be astounded" a t  my fl th catalogue prices.
CAMPBELL, HALDON AVENUE, TE1GNM0UTH.

NYASALAND JUBILEE PKT.
EBEE This Wonderful packet contains a LargerK.EE NYASALAND JUBILEE Pictorial; a Large
PERSIAN AIR MAIL overprinted "Iran”;  French peace;
Sudan Pictorial; China Sun Yat  Sen; Nigeria; New
Caledonia large pictorial; U.S.A. Bicentenary; ANGOLA
mint; and a Superb set of 8 INDIAN including new
Issue. ALL FREE! Just  send l$d.  postage requesting
our high-class approvals containing JUBILEE stamps

and latest new issue Pictorials, etc.
THE PUKKA STAMP CO., 27. Normandy Ave., BARNET

Kenya-Uganda pictorial, Roumania (latest), Albania,
Iraq (Ghazi), Montenegro, Paraguay (Air), Angola,
Persia, Siam, Cochin. 130 different, 4d., free with
Approvals. Without,  6d. Up-to-date Selections from

4 a Id. (30 for 6d.)
J .  R .  MORRIS, 9 ,  Audlcy Road, Folkestone, Kent.

ARNOLD FOR AIR-MAILS1 Approvals that are
different! Five Air-Mails Free. Enclose postage.—
19, Market Hall, Dover.

FREEl  6 Fine Persia and 100 other Stamps. Send Hd .
postage requesting bargain approvals.—Clotworthy,
Broad Street, Staple Hill, Bristol.SENSATIONAL ANNOUNCEMENT!!!  ,

TRIANGULAR CAPES BY WEIGHT
A small stamp dealer has had to close down. We
are clearing his stock; made-up packets priced a t
2/-, a t  6d. each; hinges a t  2d. per thousand and all
the rest of his stock, tom approval sheets, club
books, rare stamps, mixtures, etc., we are putting
into  a mixture and clearing a t  20/- per lb. (1/- per
* oz. sample). We inspect a sample t lb.’ I n  it we
find a fine set, cat. 27/- and some Capes including
a triangular. Dotted about in the sack, we see penny
blacks, a twopenny blue and a large number of
stamps cat. 2/6. We feel safe in guaranteeing each
f lb. to contain stamps catalogue over £1 and

probably very much more.
Well, there i t  is! We won’t urge you to send for i t .
This sort of stuff we could sell if we asked people

not to buy i t .

LIQUIFACTORS (B),
43, RECTORY ROAD, LONDON, S.W.6.

jd., id.  and Id. APPROVALS. Real value, no gifts.—
Wilson, 48, Lambeth Road, Middlesbrough.

10 NORTH RHOD., incl. Jubilee, all diff., 1 /3 .  45
S. Africa 1913-35 (4 Jub. ,  2 Voortrekker), 1/6.—F.
Kilpert, The Strand, C. Province, S.  Africa.

15  Different S. American, incl. 1 peso Chile Nitrate.
Free to  applicants for my  bargain approvals.—N. Chur-
chill, 32, New Station Rd., Alvecburch, nr. Birmingham.

JUBILEES, mint, used, and 25 British Colonials free
to approval applicants. Fine Jubilees and Colonial
approvals.—P.  R .  Lincoln, High Road, Potters Bar.

The  Wide World Packet
570 ALL DIFFERENT STAMPS from ABYSSINIA
TO ZANZIBAR, including Jubilees, mint Colonials,
Air Mails, Pictorials, Commcmoratives and Mourning
stamps. Price 3/- post free. Abroad 3/6. All purchasers
asking for approvals will receive free, two stamps

catalogued at  11/-.

C. A.  MASTERS,
‘Trevarra?  Broadstone, Dorset .

FREE—100 STAMPS, ALL DIFF.
To  all genuine Approval Applicants, I will enclose a fine
packet of 100 Stamps (British Colonial and Foreign,
used and unused) absolutely free if you enclose 2d. for
postage. You will receive in addition 2 fine sets. Send
now to—Chas. A. Hill, 51, Manins Road, Dover.

The --1,000 Packet” contains 500 excellently assorted Stamps; a Complete Sheet of 100 unused (very useful for
exchange purposes); a neat 12-page booklet for duplicates; 25 British Colonials usually sold a t  Jd .  to Id .  each,
including new issues; 375 Magic "Strip” Mounts, very quick for mounting stamps, and list of stamp bargains.
Free sets will be sent to those who send addresses of stamp-collecting friends. Ask for Approvals. 100 B.  Colonials
1/-.  20 Air Post 6d. 10 Abvssinia 1 /6 .  10 Mozambique Triangulars (just out) 1/6.  "B.O.P.” and "Captain”
monthly parts cheap. ' H.  C. WATKINS, M DEPT., GRANVILLE ROAD, BARNET.

1 nnn  PACKET” g DI A WONDERFUL T l
I ■ OFFER FOR V

' Postage 2}d. ex. Abroad 6d. ex.
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Competition Corner
ADVERTISEMENT “JIG-SAW” CONTEST

The advertisements in the December “MM.” are, for
the  average boy, as important as the Editorial pages.
When Christmas presents are to be selected there is a

solved by more than a few of our readers!
It should be noted that when an advertiser has more

than one advertisement in this issue, the number of the
fascinating wealth of
interest in the adver-
tising pages.

In repeating the
"Advertisement 1Jig-
Saw’ Contest” that
has proved so very
popular in recent
December numbers,
we feel sure that our
readers will find the
problem of sorting
out the advertise-
ments represented in
the accompanying
picture a most amus-
ing occupation, and,
for a number of lucky
readers, a profitable
one.

The picture con-
sists of 51 fragments
that have been cut
from the advertise-
ments appearing in
this issue of the

page from which the
fragment is taken
must be stated in
the entry.

Cash prizes of 21/-
15/- 10/6 and 5/-
respectively will be
awarded to the send-
ers of the four most
accurate lists in order
of merit. In addition
there will be a number
of consolation prizes.

Entries for the com-
petition must be ad-
dressed to ”Jig-Saw
Advertisement Con-
test, Meccano Maga-
zine, Binns Road,
Liverpool 13,” and
must be forwarded to
reach this office not
later than 21st Decem-
ber. The prizes will
reach the winners on
Christinas Day,

same value and to be"M.M.” and our readers are invited to discover the Another set of prizes, of the
awarded in similar conditions, will be allotted to the
Overseas section, which is reserved for entries from
readers living outside Great Britain, Northern Ireland,
the Irish Free State and the Channel Islands. Entrips
for the Overseas Section should be mailed to arrive
not later than 31st March, 1936.

names of the advertisers from whose advertisements the
fragments have been taken. Some of the pieces will be
easily traceable, but others will prove not quite so easy
and, candidly, we hope they will tease our lynx-eyed
readers more than a little. I t  is a very long time since
we succeeded in setting a puzzle that could not be

COMPETITION RESULTS
HOME

September 'Sfcetchograms’ Contest.—First Prizes:
Section A, R.  E .  BiLLiNGE (Patcham); Section B
D. BRiAULT (Brighton). Second Prizes: Section A,
K. J .  SMITH (Carlton); Section B, J .  S. TAvtoit
( Burnley).

September Photo Contest.—First Prizes: Section A
A. R. BISHOP {Bristol 4); Section B, R, F. Y. RANDALL
{Oxford}. Second Prizes: Section A, E.  I-lAvwooo
(Carlton); Section B, A.  LARGE (AJloa).

October Doublets Contest.—] . B. H.  LLovD (Bangor
N.  Ireland); 2 .  W. F .  PARKER (Branching, Herts.);
3. G. E .  GAUNT (Chesterfield); 4. K. WiLLSON (Dart-
mouth).

October Drawing Contest.—First Prizes: Section A.
K.  CosTAiN (Bolton); Section B, A. KELTON (Carlisle).
Second Prizes: Section A, N. S. GRIFFITHS (Gidea Park
Essex); Section B, W.  K.  COCKING (Redruth).

OVERSEAS
June Photo Contest.— First Prizes: Section A J

CRFPiE (Capetown); Section B, C. T.  JOHNSON (Cape
S.  Africa). Second Prizes: Section A, E.  WORTHINGTON
(Vancouver, B.C.); Section B, E .  JoNES (Perth
Australia).

July Photo Contest.—First Prizes: Section A. C. T
McCAiN (Sydnev); Section B, R.  G. WiLLiAMs (Van-
couver, B.C.). Second Prizes: Section A. J .  CaEoiE
(Capetown); Section B( P.  DsMANUELE ( Hamrun
Malta). *

July Crossword Puzzle,— I .  J .  M. DeMANuELE
(Valletta, Malta); 2. G.  S .  DAViss (Dunedin, N Z )- 3 D
TOLKOWSKY (Palestine); 4. D. WAUGH (Johannesburg’

Christmas Letter Contest
Christmas is undoubtedly a festival of

youth, but nevertheless we doubt whether
any two boys would give quite the same
answer were they asked what they liked
best about Christmas.

Some boys would plump for the excite-
meat of giving and receiving surprise
presents; others would like most of all the
thrilling preparations, bringing in and
hanging the decorations; and for others
the parties are the high spot of the season's
thrills.

It  would be interesting to have our
readers' views, and therefore we are
offering prizes of 21/- ,  15/-, 10/6 and 5/-
for the four most interesting letters from
readers on the subject “What I Like Best
About Christmas."

Letters should not exceed 250 words in
length and should be addressed to "The
Editor, Meccano Magazine, Binns Road,
Liverpool 13." They must arrive not later
than 21st December. Overseas entries, for
which similar prizes will be reserved, must
arrive not later than 31st March, 1936.

December Drawing Contest
For our drawing competitions this

winter we have decided to  give our readers
a free choice in the matter of subjects, and
accordingly prizes are being offered each
month for the best drawings or paintings
submitted, irrespective of subject, size of
the entry> or method of production.

Each month's entries are divided into
two sections, A for those aged 16 and over,
B for those under 16, and prizes of 21 / -
and 10/6 respectively, are awarded in
each section.

A separate set of prizes is reserved for
entries from Overseas readers, to be
awarded in precisely the same conditions.

Entries to the December Contest must
be addressed "December Drawing Contest,
Meccano Magazine, Binns Road, Liverpool
13 / '  and must arrive not later than 21st
December. Overseas closing date, 31st
March, 1936.

Unsuccessful entries will be returned if
a stamped addressed cover of suitable
size is sent with the entry. Prize-winning
entries become the property of the Editor.
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Models. The new grip, in addition to improving the
general appearance of the models, gives greater comfort
in use and will materially add to the efficiency of the
pistols. Interested readers can secure a copy of a des-
criptive leaflet on application to Webley and Scott Ltd. ,
Weaman Street, Birmingham, 4, free of charge on
mentioning the "M.M.”

Adventure Stories
(Frederick Warne)

The output of adventure stories seems to
become greater each year, and one of the
most industrious of their writers is Capt.
F. A. M. Webster. His book "IFAen Strange
Drums Sound** (3/6 net) describes the
amazing discoveries and weird experiences
of a party of Englishmen and Americans

MORE BOOKS TO READ
(CoMlintiat from page 732)

“Tools of To-morrow”
BV JONATHAN NORTON LEONARD

(Routledge. 12/6 net)

The author tells us that there is an
abundance of information being released
from industrial research which we have
not yet learned to
Much of this exist
now only on paper or in
the minds of scientists,
but many ideas are al-
ready proved and tested,
and merely await the
appropriate moment for
release. These contribu-
tions from research are
gradually being absorbed
into our general know-
ledge, so that we hav
the prospect of th
dreams of yesterday be-
coming the tools of
to-morrow.

The book takes us fora
tour through the realms
of energy—sources such
as  water and tidal power,
volcanic, wind and solar
power-—-and then sets us
down to make use of
them with all the ac-
cumulated contributions
of science at  our disposal.
Following this we find
ourselves using the latest
types of power supply and distribution
plants.

There is a chapter dealing with new
alloys and their microscopic analyses, and
some very interesting notes on the metal
beryllium, which has the rigidity of steel
and is lighter in weight than aluminium.
There are chapters on production machines,
the organisation of machines and the possi-
bilities of mass production, including
photo-electric control and so forth.

A considerable portion of the book deals
with improvements to  transportation, as  for
instance the streamlining of vehicles for
sea, land and air, and many additions to the
comfort of the traveller. In the concluding
chapters there are some notes on both wired
and wireless electrical communication and
television, and other advantages applied
science offers us.

The book, which is illustrated with a
number of well -chosen photographs, is
full of material that will interest every
thoughtful reader.

“Lawrence of Arabia”
By  R.  H .  KiERNAN. (Harrap. 3/6 net)

In the autumn of 1934 Mr. Kiernan set
out to  write for boys the wonderful story of
Lawrence of Arabia, and hoped to publish it
with Lawrence's sponsorship. On the day of
Lawrence's fatal accident Mr. Kiernan
received from him a letter which may be
the last he ever wrote. In this he said:
“Most children are fed up with the War and
the inclination (amongst its survivors) to
treat it as  a matter of significance. I sympa-
thise with them: the last war is always a
bore to the next generation." This may be
true of the War in general, but Lawrence’s
striking adventures and the Arab revolt are
exceptional, and that is the special reason
for the appearance of this book. The
author gives a clear and vivid account of
the man himself and his thrilling exploits,
and of what it was he aimed to do. The
book contains maps and interesting illus-
trations.

Cinema Shows at Home
The efficiency of home cinema equipment has rapidly

improved in recent days and
there is now a very wide selec-
tion of first-class films available.
The Bingoscope, advertised
elsewhere in this issue, is a
typical instrument, low priced
but thoroughly efficient. Its
makers claim for it that it sets a
new standard of quality and re-
liability in home cinema con-
struction. I t  is fitted with a
double claw action with syn-
chronised double shutter that
gives a perfectly steady picture
without the slightest trace of
flicker. Fine quality condenser
and focussing lenses are incor-
porated to ensure a clear,
sharply-defined image right up
to the edge of the screen.
Battery and mains models are
available. The Bingoscope ser-
vice also provides a big range of
films suitable for home enter-
tainment, such as Mickey
Mouse, Silly Symphony and
Harold Lloyd features.

Our advertisers, Messrs. L.
Rees and Co., 12, New Union
Street, London, E.C.2, will send
full details to any reader who
writes mentioning the “M.Af.”

Coupons in
Advertisements

Those readers who dislike
mutilating their magazines in cutting out advertise-
ment coupons should note that a simple letter to the
advertiser concerned will serve instead of the coupon,
but the “ALM." must be mentioned in the letter.

A photo-electric cell operating a device for catching hot metal sheets as they emerge from a rolling mill.
(From "Tools of To-morrow" reviewed on this page.)
who enter the African jungle to make a
film. The "Mountains of the Moon" by C. T.
Bridges (1/6 net) is also an African story’,
but in this case concerns an exciting search
for some traders in ivory who have been
captured by a fierce native tribe. "Through
the Never-Never" by Gurney Slade (2/6 net)
tells how an American, two Australians and
an Englishman set out to  cross Australia in
two motor trucks, in search of a gold reef.
They have a lot of unexpected adventures
before they find the gold.

Sea stories are always popular, and "The
Roving Traders** by Walter Wood (2/- net)
is an account of an exciting voyage in the
"Dumbarton " an old tramp ship that is re-
conditioned and given a new lease of life.
"Noel Howard. Midshipman" by Vice-
Admiral Sir E. R.  G. R. Evans (6/- net) is a
thrilling story of the sea in the days when
Nelson was leading his ships against the
French, and also presents an  authentic pic-
ture of life in the Navy at that time.

Another striking historical novel, this
time concerned with adventure on land, is
"The Refugee* ' by Major Charles Gilson
(2/6 net). I t  relates the daring deeds and
narrow escapes of Jack Drummond, a bold
highwayman, who eventually is captured.

Harrap Books "for Boys

Epic Tales of
Modern Adventure

By BRIDGES »nd TILTMAN. Him. 7/6

Narratives of exploits ranging from Dr.
Beebe’s exploration of the ocean depths co
the Citroen motor  expedition across the
Himalayas and the wreck of "Sinbad" on a
barren islet i n  the Indian Ocean. "Al l  seven-
teen yarns are superb."—Boy's Own Paper.

Lawrence of Arabia
By R. H .  KIERNAN. Ulus. 3rd Impr. 3/6

"Those of you who are seeking a clear and
very readable account of  the revolt of the
Arabs, w i th  Lawrence's striking figure
dominating i t  all, wi l l  find satisfaction in
R. H .  Kiernan’s very able book . "—
Own Paper.

The Boy's Romance
of Aviation

By CAPT. A .  O.  POLLARD, V.C. Illus. 7/6

Traces the progress of aviation from the
earliest legends co the present day, tells of the
influence o f  the War,  the story of Atlantic
crossings and long-distance flights, etc., and
explains the construction and equipment of
aircraft.

From all booksellers

HARRAP
182. HIGH HOLBORN, LONDON,  W.C.1

The Wilco Range of Cycle Lamps
Those of our cyclist readers who indulge in night-

riding will find much to interest them in the range of
lighting equipment in the Wilco 1936 list, and particu-
larly in the new Wilco de Luxe dynamo sets, fitted with
handlebar or lamp control switches. The dynamo in-
cluded in the set incorporates many up-to-date ideas in
small dynamo construction, and a special feature is
voltage control that eliminates the possibility of bulb
breakage when cycling at high speed. Messrs. L.
Wilkinson and Co., 8, City Road, London, E.C.l, will
send full details of this and other cycle lighting equip-
ment to any reader who writes mentioning the

New Grips for Webley Air Pistol
For a considerable time the shape of the grip of the

Webley Air Pistols, although it did not detract from
accuracy, has been subject to criticism. It is of interest
to our sporting readers, therefore, to know that the
makers, Webley and Scott Ltd., have now been able to
introduce a new type of grip for their Mark I and Senior
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AWKWARD FOR TOMMY
"Thank you very much, Tommy,” said the Vicar,

as the small boy handed in his harvest festival offering.
" I  must try ami come round this afternoon and thank
your mother for these eight nice apples?’

" Please, sir," stammered Tommy, "would you
mind thanking her for twelve?"

A FAIR WARNING
Surveyor; "Yes, sir; the railway will run right

through your bam."
Farmer: "Well, just make sure of this. I aini going

to open and shut the door for every train for anybody?’
"My wife runs her new machine splendidly; never

goes so fast that she can’t stop a t  once.*’
"What make is the car?"
"Car? It's a sewing machine?’

Customer: "Hi! You’re giving me too much bone
with that beef,"

Butcher: "I’m not giving it. You’re paying for it!”

c

0

NOT WHAT HE EXPECTED
A tramp entered the gates of a villa, knelt down on

the lawn and began to eat the grass. The old ladv who
lived in the villa came out on to the doorstep and said:
"My good man, are you so hungry that you are
obliged to cat grass?"

"Yes, ma’am?’ replied the tramp.
"Oh, dear!’’ said the lady. "You may go round to

the back garden, the grass is longer there.”• • ♦ •
"Is  this a second-hand shop?" asked a small boy.
"Yes, my lad. What can I do for you?”
" I  want a second hand for my watch, please.”• • • •
A man entered a railway carriage and placed a large

case on the rack. The man seated beneath it looked up
nervously. "Do you think your case is safe?" he asked.

“Yes, it’s locked," the other replied.

"Say, Rastus, you know what you’re doin'? You
is goin’ away fo’’ a week and they ain’t a stick of
wood cut fo’ de house."

"Well, what you all whinin’ about, woman? I ain’t
takin* de axe wid me, am I?"

A lady was visiting the aquarium. "Can you tell
me whether 1 could get a live shark here?" she asked
an attendant.

"A live shark? Why do you want that?”
"A neighbour’s cat has been eating my goldfish,

and I want to teach him a lesson?’
Circus Boss (to new assistant): "Now look here, if

the leopard escapes you must shoot him on the spot?’
Assistant: "Yes, sir. But which spot?”

Sergeant Murphy (to recruits): "That line is as
crooked as a dog’s bind leg. Fall out all of you, and
have a look a t  it!"

For the third day in succession a dentist’s maid
reported that there was a man in the waiting room
who refused to see the dentjst.

"Perhaps he's nervous," said the dentist "I'll go
and see him myself?’

He entered the waiting room and asked the man
his trouble.

"Well, ye see?' replied the visitor, " I  just drop in
because I'm reading a serial in one of your papers?'

SPEAKING IN CONFIDENCE

na

Nearsighted Old Lady: "My good man, is this boat
going up or down?”

Sailor: "Well, ma’am, she’s a leaky old tub and she
might go down; and then again, her boilers ain’t none
too good, and she might go up.”

Swiss Guide: "The echo here is so good that people
shout out of their windows when going to bed and
the echo wakens them in the morning.* * * *

Sambo: "Why does the Sun go south in the winter,
Rastus?*'

Rastus: "Can't say, ol* friend, unless he can't stand
de cold weather in de north and so goes south where
it is warmer?*

Mr. Peck: "Only bread for dinner?*’
Mrs. Peck: "Yes, dear, the turkey caught fire when

I was putting on the pudding, and I had to put it out
with the soup?1 * » * w

Jim: "So you are entirely your own boss in your
new job?"

Tom; "Quite. I arrive any time I want before nine
and leave any time I like after five.”* * * *

Teacher: "Now, John, can you tell me what lbs.
stands for?"

John: "Elbows'"

$ "1  see that an explorer in the Congo Free State has
discovered a new tribe, the men of which beat Lhe
ground with sticks as a sign of anger.”

"Dear, dear. Fancy golf spreading to Central
Africa!"

Old Lady: "This room is very stuffy, T really must
get one of those wireless fans 1 read about in the
newspapers?* * * * *

Man (using road drill): " I  wish you'd stop humming,
George, you get on my nerves.”

A tired traveller was compelled to spend the night
in a village inn. At breakfast he said to the proprietor
"I wish I had come to this inn when I passed this way

six weeks ago.”
"Oh,” said the proprietor, " l am  glad to hear that."
"Yes,” continued the traveller, pushing his plate

from him, "That egg would have been a lot fresherfrom him, "That egg would have been a lot
them” . .

Teacher "Please tell me why Tommy was
from school yesterday, Mrs. Muggs."

Mrs. M ugg’s: "Well, it’s his head, sir; he’s
off and on ever since he was born?’

"Were you pleased with the new school, little boy?”
enquired an interested lady.

"No!" said Johnny. "They made, me wash mv face
an’ when 1 went home the dog bit me ’cause he didn’t
know me.

HIS  IDEA

Two garage hands were invited to a rather exclusive
lea party. When they sal down they noticed that there
were two knives and forks beside each plate. Bill
leaned across to Harry:

" I  say, Harry, what's the idea of two knives and
forks?"

"Don't show yer ignorance. Bill. Them’s the spares
in case one of the others conks out.”

absent

had it

A Naval officer was showing a young girl over
the ship.

"Awfully interesting,'’ she said, “But tell me, do
you close the portholes when the tide rises?"

TWO POINTS OF  VIEW

Two country yokels were watching an airman doing
“stunts?*

“Well, Jarge,” said one, "oi wouldn’t loike to be
up theer with ’un."

"And 1 woudn’t loike to be up theer without ' un / '
replied the other.

Judge: "Now what passed between you and
Flannigan?"

Murphy: "Two pairs of fists, one bottle, one hammer
and ten bricks."

Guest: "Waiter, are you responsible for this tableJ”
Waiter: "Yes, sir."
Guest; "This egg is bad."
Waiter: "Sorry sir. I laid the table, not the egg/'

" Is  that big piece of cake for Tom, Mother?’
"No, that’s for you?’
"What a tiny piece!"

The eminent financier was talking of his early career.
"Yes," he said, "1  started my business life in London
with only a shilling in my pocket."

"May I ask how you invested that, sir?" ventured
a keen young listener.

"Yes, my boy,” was the reply. “ I  used it to tele-
graph home for 'more monev."* « * •

"Shall 1 pack this attach case sir?” asked the
salesman.

"Oh, no; don't trouble, thanks,” the customer
replied, "just put the string and paper inside?'* * * *

"What was the difference between Noah’s Ark and
Joan of Arc?”

"Noah’s Ark was made of wood and Joan of Arc
was Maid of Orleans."
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Aero Engines:—G.A.L, "V/4,” 278; Remtor “Meteor,"
80; “Bristol/’ 574, 708; Wolseley Radial, 11, 396

Aero Engine Testing, 574
Aeroplanes and Flying Boats:— Airspeed “Courier/’

Building, 148; Airspeed “Envoy," 12; Avro “642"
and “652" Monoplanes, 340; Blackburn “Perth,"
280; Blackburn “Shark," 456; Breguet-Wibault
“670," 516; Dornier “Do.Y," 147; Douglas D.C.2,
576; Fairey “Swordfish," 576; Farman F-360, 81;
Fokker F.XXII, 518; French and Dutch Civil and
Military Machines, 150; Handley Page “47," 576;
Imperial Airways New Liners, 214; Klemm “Eagle,"
12; Miles “Hawk," 82; Miles “Hawk Major," 83;
Miles “Nighthawk," 706; “Northrop 2E,” American,
278; “Queen Bee," Pilotless, 575; Saro “London,"
397; Short R.24/31, 455; Short “Sarafand,” 633;
Short “Scion" Improvements, 278; Short "Singapore
III," 280

African Forest, Famous Explorer in, 86, 164, 228, 294,
354

Air News, 10, 80, 146, 212, 278, 338, 396, 454, 516,
574, 632, 706

Alchemist, Romantic Dreams of the, 364

Baboons in the African Hills, 388
Books to Read, 22, 96, 168, 234, 300, 362, 477, 534,

590, 656, 730
Bridges: — Belah Viaduct, Westmorland, 99; Golden

Gate, San Francisco, 693; Little Belt, Denmark, 568;
Middlesbrough, Vertical Lift, 1, 206; Railway, 726;
San Francisco-Oakland. 514: Zahow. China. 332

Canals: —Aire and Calder, Yorkshire, 700; London-
Newcastle, proposed, 568; Nicaragua, proposed, 204;
Princess Juliana, Holland, 629; Russian, proposed,
695; Suez, 696

Caves, Yorkshire, 712
Cement Making, Processes in, 395
Chemical Magic a t  Home, 38, 170, 23S, 302
Competition Pages, 58, 125, 195, 260, 323, 381, 427,

498, 558, 624, 669. 761
Competitions, Horobv Railway Com pan v, 56, 126,

192, 258, 322, 380, 434, 494, 552, 616, 676, 754
Conjuring Tricks for Christmas, 702
Copper, Story of, 580
Cranes a t  Work, Giant Creeper, 570

Dams:—Huge American, 569; Metur Cauvery, 1;
Vaalbank, S. Africa, 332

Diving in Search of a Lost Anchor, 560
Dredgers, 2, 330
Dynasphere, Vehicle that Rolls Like a Ball, 98

Editor, With the:—Brains Unlimited, 561; British
Engineering Feats in 1934, 1; Brunel and the G.W.R.,
501; Century of Invention, 329; Colour on the Films,
441; Flat Earth Fallacy Again, 69; Gold-plated
Propellers, 501; Hero Worship, 385; Historical Dates
Worth Knowing, 133; Hooke, Robert, 441; King’s
“Jubilee," 265; Lighthouses of the Sky, 133; Noise
Limit for Cars, 625; Passing of a Famous Photo-
grapher, 201; Perpetual Motion a Delusion, 69;
“Safety First," 385; “Silver Jubilee" Express, 625;
Speed Records. 651; Thames Barrage Schemes, 201;
World’s Oldest Egg, 329

Elektron Outfits, Fun With, 40, 172
Engineering News, 6, 72, 136, 204, 332, 448, 568,

628, 694
Excavator, Europe’s Largest Shovel, 630

Felling a Look-out Tower, 474
Fireside Fun, 61, 127, 193, 259, xiii, xiii, 439, 499,

559, 623, 683, 763
Flints and their Origin. 408
Floating Docks, Various Types of, 4
Footplate Runs:—G.R. “Night Limited," New Zealand,

626: G.R. "West Coast Express,” New Zealand. 720:
G.W.R. “Cornish Riviera Express," 462; L.M.S.R.
“The Granite City," 224; L.N.E.R. 1.20 p.m.
“Scotsman," 286; L.N.E.R. “Aberdonian," 400:
L.N.E.R. Leeds “Breakfast Flyer,” 646; L.N.E.R.
“Mikados,” 586: L.N.E.R. North British “Atlantics,"
346; L.N.E.R. “Queen of Scots," 524; Swiss Federal
Railways, 698; S.R "Night Goods," 16

From Our Readers, 28, 88, 162, 230, 298, 358, 416,
478, 532, 598, 660, 734

Gas- Producing Plant in Scotland, 285
Ghost Story: The Speed Boat Passenger, 733
Gloves, Leather, How Made, 142
Gold Rush Days, Renewing the, 461
Great Ports-—Capetown, 688; Durban, 566; Halifax,

336; Quebec, 226; Saint John, 444; Vancouver, 84
G.S. Railway (Ireland):—Bulk Grain Wagons, 351;

Features of General Interest, 642; New Rolling
Stock, 644

G.W. Railway:—Centenary of, 501, 520; Installing a
New Machine at Swindon Works of, 161; “Castle"
class engines, 465; “Hall" class engines, 645;
“Cornish Riviera Limited," 523

Hand Pottery, How Carried Out ,211
Heat as an Enemy of Speed, 736
Hornby Railway Company, Branch Notes, 55, 119

187, 253, 317, 375, 435, 495, 553, 617, 677, 755
Hornby Railway, Special Articles:—“Bramham Moor,"

Miniature of L.N.E.R., 673; Horriby Accessories and
Realism, 124; Hornby Wagon Tarpaulins, 491;
Interesting Layout Features, 318; Layouts in the
Garden, 377; New Bogie Coaches, 549; New Vans for
Perishable Traffic, 612; Piloting and its Reproduction
in Miniature, 376; Portable Exhibition Line, 672:
Sidings and Reversing Loops, 120; Signals on Hombv

Meccano Theodolite, Surveying with, 244
“Mickev Mouse” Films, How Made, 386
Model-Builders, With the, 43, 179, 310, 426, 540, 668
Mode! Life-Boat, an Interesting, 160
Model Locomotives, Construction of, in S. Africa, 353
Model “Queen Mary," Building a, 650
Model Railways, Interesting, 403, 404, 430, 490,

548, 613
Model “West Coast Postal" Train, 118
Money Box in Great Britain, Oldest, 145
Morris Car Assembly Plant, 138
Motor Boat, Mid-Channel Dash by, 634

Natural History, Animals:—The Grey Squirrel; 460.
Birds:—Marvels of Nest Building, 208; Members of
the Hawk Family, 274. Fishes:— Wonders of a Cora!
Sea Garden, 140. Plants:—Intelligence of, 266; Life
of, in North American Desert, 30: Stinging Plants
and Insects, 475

Of General Interest, 76, 216, 344, 472, 594
Optical Illusions, 728
Organ, Mechanism of a Giant. 600
Our Busy Inventors, 24, 166, 292, 410, 528

Papier Machd. Life-Like Models in, 452
Peat Bogs, Power from, 8
Photographer on Holiday, the Amateur, 450
Photography, Infra-Red, 596
Plano-Milling Machine, Giant, 686
Printing, Silk Screen Colour, 70
Puzzle Pages, 59, 705
“Queen Mary," Building a Model, 650

Railway News, IS, 92, 156, 222, 288, 350, 400, 464,
522, 584, 644, 718

Railway Photographs, Collecting, 152
Railways:—Facts about British. 468; “Flying Cologner/’

585; “Flying Scotsman’s" Record, 645; How South-
ern Stock Reaches the “Tube," 588; Silver Jubilee
Exhibition, Euston, 348; “Silver Jubilee"
Express, L.N.E.R., 660, 718; Special Trains for
Passenger and Goods, 154; Streamlined Trains in
United States, 218; “West Coast Postal/’ L.M.S.R.,
589; World’s Fastest Newspaper Train, G.W.R., 290

Refrigerating Machinery, Making, 458
Road and Track, 268, 390, 504
Road Roller, Story of, 506
Sea Trips: On the “St. Briac," 690; On the “Ulster

Queen." 572
Sea-Water, Wealth Extracted from, 100
Ships:—“Bencas," Norway, 72; Dredger “Onger," 448;

Fire Prevention in, 636; “Mauretania" Passes, 342;
“Normandie," French Line, 392; “Ocean Coast,"
Coast Lines, 694; “Orion," Orient Line, 629; “Queen
of the Channel," 565; “St. Briac," Trip on, 690;
“Strathmore/’ P. & 0 . ,  629; “Talisman," L.N.E.R,,
136, 569; Train Ferry on Lake Ontario, 415

S.R. Railway:—Coach Development, 719; More
“Schools" class engines, 289; Train-Ferry Services,
Cross Channel, 289

Stamp Articles:—African Stamp Stories, 261; Anatomy
of a Stamp, 197; Catalogue Terms Explained, 129;
Gossip, 65, 131, 199, 263, 327, 383, 437, 555, 681,
759; King’s Collection, 325; Railway Museum in
Stamps, 679; Remodelling the Collection, 63; Stamp
Story’ of Canada, 497; Subject Collections, 757;
What is Philately? 619

Steel, Development of Stainless, 714
Suggestions Section:—Ackermann Steering Gear, 739;

Automatic Brake for Winding, 246- Bevel Reduction
Gear, 739; Combination Lock, 369; Counting Machine,
246; Four-movement Gear-Box for Cranes, 368:
Four-speed and Reverse Gear-Box, 484; Gear-Box
for Cranes, 368; Gearless Reduction Drive, 247;
Hacksaw, 111; Intermittent Motion, 369, 605;
Laboratory Apparatus, 485; Miscellaneous, 247, 369,
605, 739; Oscillating Mechanism, G05; Pincer Grab,
111; Shaft Governor, 111; Silent Freewheel, 485;
Simple Three-Speed and Reverse Gear-Box, 604;
Small Roller Bearing Unit, 605; Speedometer, 485;
Synchronous Electric Motor, 101; Three- Bladed
Propeller, 247; Toggle Mechanism, 739; Traffic
Clutch, 247; Two-Movement Gear-Box, 738; Unusual
Digging Motion for Mechanical Excavator, 738;
Voting Contest, 111, 485

Sundials and Mechanical Clocks, Early, 658
Table Top Photography, 78
Telescope, Giant Mirror for 200 in., 512
Tramway, An Old Cheshire, 418
Transporter, a t  Corby Steelworks, Electric Ore, 447
Tunnels: —Alps, proposed, 568; Liverpool, proposed,

448; Mersey, Cleaning the, 446; Scheldt, Antwerp,
202; Tyne, proposed, 332; Vosges, 568

Turntables:—Design of Locomotive, 90; Developments
on L.N.E.R. and L.M.S.R , 349, 645

Valves, Giant, a t  Niagara Power Plant, 284
Water, Raising by Treadmill. 414
Water Supplies from Swiss Glaciers, 560
Waterwheels of Hama, 502
Welding for Bridge Repairs, Arc, 334
Well-Sinking in the North Downs, 236, 277, 360
Wind-Tunnel, Chalais-Meudon, 398
World Fair a t  Brussels, 272
X-ray Tubes, Giant, for Heating Purposes, 102
Yosemite National Park, 510
Zululand, Natives of. 442

INDEX
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Railways, 254; Simple Track Systems, 57; Station
Layouts in Miniature, 188

How ' t o  Get More Fun, H.R.C. Articles: —Cuttings,
Tunnels and Viaducts, 256: G.W.R. Traffic Working,
550; Headlamp Code in Hornby Railway Working,
614; Hornby Electric Railways, 52; Hornby “North-
Eastern" Services, 320; Improving the Appearances
of a Layout, 378; L.M.S.R. “West of England"
Services, 122; Locomotive Depots on Hornby Rail-
way, 190; Preparing for Winter Activities, 674;
Road-rail services on Hornby Railways, 492; S.R
(Eastern Section) Services, 432; The Miniature
Railway Hobby, 750

Hydraulic Press, Giant Russian, 631
Hydro-Electric Plants:—Beauharnois, Power Develop-

ment at, 137; Niagara, Giant Valves at, 284; Sillre,
Sweden, 74

Ice Factory, Great Britain’s Largest, 270

Lighthouses along the Californian Coast. 710
Lightning Conductor 1,000 Miles Long, 578
L.M.S. Railway:—More “Princess" class engines, 464,

465, 522; New Breakdown Cranes, 352; New In-
sulated Milk Vans, 526

L.N.E. Railway: "Pacific’s" 108 m.p.h., 221; Speed
Records on, 37; Welded Wagons, 467

Locomotives:— British in the Great War, 20; Building
the “Princesses" a t  Crewe, 716; Bury’s type of
former days, 406; Development of Fire-box in, 158;
Early Continental Types, 722; G.E.R., Old, "Mixed
Traffic" class, 407; G.W.R. “King Henry VII," 289;
L.M.S.R. “Midland Compounds," 582; L.M.S.R.
New 2-6-2 Tank, 291; L.M.S.R. Progress in the
Highlands, 648; L.M.S.R. “Turbomotive," No, 6202,
466; Optical Lining-up of, 95: Origin of Locomotive
Whistles, 560; Shipping of Giant, 134

Machine Tools, Interesting New, 509
Madame Tussaud's, Romance of, 562
Maori War Canoe, Building a. 32
Margarine Factory Equipment, 419
Maya, Great “White Ways" of the, 26
Meccano Aero Engines, 740
Meccano Aids Cinema Advertising, 304, 541
Meccano Aids Inventor of Launching Device, 49
Meccano Club Notes, 51, 117, 185, 251, 315, 373, 429,

488, 546, 610, 670 748
Meccano Competition Models:—Barendrecht Lift

Bridge, 113; Biplane, 54; Buckingham Palace, 667;
C.N.R. Locomotive. 545; Coach and Pair, 544;
Coasting Steamer, 371; Churches, Houses, Castles,
etc., 109, 248; Dutch Street Locomotive, 313;
Engineering Workshop, 43; Fretwork Machine. 487;
Gas Fire, 182; Heavy Traction Engine, 112; H.M.S.
“Nelson," 421; Horizontal Steam Engine, 182;
Internal Combustion Engine, 183; Jazz Band, 746;
Lawn Mower, 747; Liner, 112; Lister Commercial
Truck, 311; “Locomotion No. 1," 312; Low wing
Monoplane, 54; Paddie-steamer, 183; Picture, 108,
609; “Queen Mary," 425; Record-changing Gramo-
phone, 107; Runcorn Transporter Bridge, 249;
Scammell Mechanical Horse, 422; Sea -drome, 666;
Sports Car, 48, 54, 310, 371; Threshing Machine, 313;
Tractor, 54, 609

Meccano Dinky Toys, Fun with, 652
Meccano Dobby Looms, Weaving with, 4-i
Meccano Fire Engine with Real Pumps, 737
Meccano Guild, Secretary’s Notes, 50, 116, 184, 250,

314, 372, 428, 489, 547, 611, 671, 749
Meccano Model-Building Contest Results, 54, 112, 183,

249, 313, 371, 425, 487, 545, 609, 667. 747
Meccano Models, New: — Arch Bridge, 306; Automatic

Truck Tipper, 366; Bascule Bridge, 243, 366; Car-
lifting Apparatus, 306, 423; Cierva “Autogiro," 180;
Cinematograph, 176; Continental Church, 109; Crane,
366; Couch, 180; Derrick Crane, 307; Destroyer, 306;
Drop Hammer, 242; Dynamometer, 307; Easy Chair,
115; Electric Clock, 662; Electric Clock Mechanism,
240; Funicular Railway, 422; Gramophone, 114;
Hand-operated Swing, 180; Hay Cart, 46; Heald-
making Machine, 422; Locomotive, High-Pressure, 34,
104, 174; Loom, 440; Lumber Wagon and Horse,
94; Master Clock, 536; Mobile Crane, 743; Mortar
Mixer, 243; Motor Breakdown Crane, 46, 742; Motor
Cars, 542; Motor Vehicles. 664; Paddle Steamer,
181; Pontoon Crane, 423: Railway Breakdown
Cranes, 743; Sailing Ships, 242. 606; Ship Coaler,
423; Spaniel, 114; Stamping Mill, 46: Steam Lorry,
115, 480; Stone Sawing Machine, 367; Swing Boat,
114; Swivelling Crane, 243; Telpher Span, 47, 243;
Textile Machinery, 178; Trolley Bus, 420; Watch-
man’s Hut, 47; Wire -Rope Maker, 423; Wringing
Machine, 181

Meccano Models Operated by “Magic" Motor, 602
Meccano Models with Motor Car Parts, 483, 539
Meccano Motor Cars, Racing with, 308

0
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Would you like to make a real

mode l  i n  wood  of  S t .  Pau l ’ sBRITISH FRETWORK OUTFITS
Cathed ra l ,  o r  t he  Empres s  of

Britain, or  a working Colliery Top?
FROM 1/6
TO 20/.

FOR PROFIT
AND

PLEASURE

Or  toys, tables, musical instru-

ments, puzzles—a whole host of

practical everyday articles. Then

you want a Hobbies Tool Set. Each

one is complete, with instructions.

You can begin right away. There

is no  hobby like it for pleasure or

profit.

Write for this
Free Booklet

Send a card to-day to Hobbies Ltd.
(Dept. 30), Dereham, Norfolk, for a
new booklet “Everyone's Favourite,"
showing what can be made, and giving
a full range of the Outfits.

Ask (or Hobbies Outfits by name at
all leading ironmongers, stores. Xmas
Bazaars, etc, everywhere. Or at
Hobbies " 2.11 ' ’ J .
Glasgow, Birmingham, Manchester,
Leeds, X 2_
Brighton. Or direct by post from
Hobbies Ltd., Dereham, Norfolk.

Branches in London,

Sheffield, Southampton,

Look for the Name

meccanoindex.co.uk
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BUILD ON “UP-TO-DATE LINES
Obta inab le  at

CHRISTMAS „
tljis NEW buildingtoy

HERE is your chance to tell Dad what to
buy for you this Christmas. You wil l  be
delighted to  become the owner of  a Bayko

Set. and proud indeed when you complete
your first model. The Parts are light and
easy to handle, yet the completed models
are f irm and rigid. You can build Signal

Boxes, Castles, Forts, Railway Stations, and a
host of other models, all beautifully coloured,
realistic, and to scale. Commencing wi th
the lowest priced Set at 7/6, you can, by
means of Converting Sets, work up to the
larger sizes. Ornamental Additional Sets,
including Pillars. Capping, Arches, and

Coloured Parts can be purchased, which
enhance and beautify the Standard Sets.
Bayko Sets can be adapted to your present
Hobbies, and give infinite scope to the ideas
and ingenuity of the builder. Create as you
build wi th Bayko Light Constructional
Sets, the Wonder Toy of the Year.

THE Sets numbered 1 to 6 allow the following
models to be bu i l t :

No .  1 Set 36 Models ................ 7 / 6
No.  2 Set 60 Models ................ 1 0 /6
No.  3 Set 120 Models ............... 15 / -
No. 4 Set 300 Models ................ 21 / -
No.  5 Set 600 Models ................ 30 / -
No.  6 Set over 700 Models ................ 42/-

MANUFACTURED IN  GREAT BRITAIN

MADE THROUGHOUT IN  COLOURED BAKEL ITE

meccanoindex.co.uk
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f u r theri s  no
than your
nearest pillar box

For many years we have catered well and
cheaply for the Boys of Sussex. Now we want
to add Boys from every county in England to
our long list of satisfied customers. This adver-
tisement gives examples of the lower prices
and wide selection of splendid toys obtainable
at Gamleys.
Send to-day for our complete catalogue, post
free, and post your orders to us wi th full con-
fidence that we wil l  attend to them promptly.

THE PREMIER TOY AND SPORTS DEALERS OF
THE SOUTH OF ENGLAND

78 ,  CHURCH ROAD, HOVE,  3 ,  SUSSEX

Branches at:
Brighton, Worthing, Littlehampton and Eastbourne

>®(LE

HEAVY HOWITZER E /4< |1
Fires Shells by correct method . . . l l f i
O r  mounted on  Tractor Wheels, as A / i l l
illustrated .............................. ° I 1 2

Post
THE GREAT A IR  RACE
This game represents the epic
race from England to Aus-
tralia, which wi l l  always be
remembered as one o f  the
most thri l l ing and important
events in  the progress of Avia-
t ion.  The game itself is particu-
larly exciting, and has
strong appeal to the O / A
"air-minded.” Price A O

Post free

FOOTBALLS
An  ou t s tand ing
example of Gamleys'
value. Full size 12-
panel, hand-sewn
Football, Fully guar-
anteed, complete
wi th  bladder. This
ball is British made
and is not to be
confused wi th  cheap
Ind ian  E / A
balls 3 O

Post free

° TABLE TENNIS  SETS C
Two rubber and sand-finished Bats w i th  fishtail
handles, extending posts, 6 balls, 5 ft.  net,
and rules.

Post
Super value
6d. extra

WHY NOT INSTALL  A SET OF
KAY REAL HOUSE  TELEPHO  NES  ?
Full size one-piece instruments. Automatic
calling; perfect reception, working off
ordinary pocket lamp batteries. The set.
complete w i th  two instruments, 30 ft.
of twin wire and full
scructions
Also a cheaper set . . .

Post free BILL IARD TABLES
At  prices that utterly defy competition.
First-class finish, solid six-ply unwarpable
feet to fit on  dining table, rubber cush, best

EVERY TABLE GUARANTEED

MICKEY MOUSE HANDCAR
The Mickey Mouse Handcar wi l l  provide
great fun for the younger members of the
family. I t  is sold complete w i th  rails, but
running i t  on  your Hornby track _ / <1
wil l  give lots of  extra fun. Price I I

Post free

wood bed, solid brass adjustable
quality turned balls, complete wi th

marking board, chalk and rules. Carriage paid to nearest railway station.
Size of
Cues

3 ft.  Ash Cues

Size of
Balls

Overall Size of
Table

3 ft .  2 ins. x 1 ft. 7 ins.
3 f t .  8 ins. x 1 ft. 10 ins. 3 ft.
4 ft. 3 ins. x 2 ft.  2 ins. 3 ft.
4 ft. 9 ins. x 2 ft. 5 ins. 3 ft.  6 in,  „
5 ft,  3 ins. x 2 ft. 8 ins. 4 ft. . ,  i j i n s .  49/6
SNOOKER BALLS for above, 17 balls to  the set,
complete w i th  triangle: Ins. 15/6, I f  ins. 18/6

per Ser

Each
18/6

39/6

THE PATHESCOPE ACE”
PROJECTOR

for 30 ft. and 60 ft.  9.5 mm.  Reels
The Pathescope 9.5 Projector is
dependable and precise. Its three-
bladed perfectly-shaped shutter
reduces " f l i cker ”  to a minimum
and its projection system gives a
bril l iantly illuminated picture 2 ft.
wide at a distance of 8 ft .  from the

ELECTRIC FOCUSSING
TORCH (Empire Made)

Prices, ‘ “
No.  1
No ,  2
No.  3

The MAce"  is supplied complete
wi th  a Resistance for a l l  voltages
between 110 and 250,
and is suitable for every
home.

complete w i th
(Beam) 325 ft.

do. 525 ft.
do. 750 ft.

Post free

Batteries:
... 2 /m

3/IIA
... 4/114

SEND YOUR ORDERS TO GAMLEYSGAMLEYS ARE ALSO SPECIALISTS IN MECCANO AND HORNBY PRODUCTS,

meccanoindex.co.uk
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An  Easy Winner

Post
COUPON

Just like Seccotine, an easy winner against every other adhesive.
In fact, where adhesives are concerned there is no race at all,
because SECCOTINE has been proved, beyond shadow of doubt,
to be more than TWICE AS STRONG as any other. It’s been

the best for over 50 years and has never been beaten.
That is why you should insist on Seccotine and make certain
of being supplied with this ALL BRITISH adhesive—look for
the name on the tube. It is the finest adhesive for model
making and mending articles of every description —broken
furniture, crockery, china, etc.—grips with terrier-like tenacity
and will not let go. Used with extraordinary success by our
Navy, Air Force, on racing yachts and in leading factories and

workshops everywhere.
Seccotine has a host of imitators, so be sure to look for the name.
Obtainable in tubes, 4 |d . ,  6d .  and 9d . ,  from all good Stationers,

Ironmongers and General Stores. o

FREE
BOOKLET

SECCOTINE
THE DOUBLE STRENGTH ADHESIVE

STICKS EVERYTHING

meccanoindex.co.uk
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FOR THESE TWO
WONDERFUL

A REAL ~
MICROSCOPE 2/  ft

FOR
Just the thing for winter
evenings! Powerful magni-
fication. Opens up the
wonderful world of plant,
animal and pond life,

Indcol Microscopes
Model 1 ........... 2/6 each
Model 2 ........... 3/6 „
Model 3 ........... 7/6 „

f in  Collection Sets
Model 1 ........... 3/9 each
Model 2 .......... 6/9 „
Model 3 ........... 10/6 „

PERFECT HOME
MOVIES FOR YOU!

Enjoy your winter evenings
at home wi th  an Indcol
'"Playmate” projector. Like
a full-sized projector in
every detail. Perfect lenses.
Can be used anywhere.

IDEAL XMAS PRESENTS
G eartd Motor AND A SPECIAL CHRISTMAS OFFER

The  “WILCO"  Geared Enc losed  Mo to r  is a
splendid precision engineering job. W i t h  i t  you can
vary the  speed o f  d r ive  for models, etc.  Gear ratio
1 to  15 R.P.M, 2,500. Works  off a 2/6-vok bat tery,

or  off the  Mains if
you use a “W |LCO"
Transformcr. 4 __

For Mains Motors
and T ransformers see
NEW Catalogue.12 '6

Post Free
7'9

Post 6d.The famous “WILCO
Motodyne , ”  suitable
lor models, speed boats.

Works on  4-volts and
has a very low cu r ren t
consumption, 7/9.

Many  X i t t as
Gifts in Neto
40-p. Illustrated n ,
Catalogue ”M . ” ”
3d, Post Free. Po$t 4d.

14 '6
Post
Free

Here ’s  a "WILCO”  Super  Dynamo,  I Here ’s  good value. A Permanent
Strong tw in  magnets. Lights 6 lamps of  Magnet  Motor .  Works  off a 4-vol t
3.5-volt,  .25 amp. Adjustable brushes. | pocket battery.  Dr ives Meccano Models,

OUR SPECIAL OFFER
For Xmas festivities we  offer .readers a
wonderfu l  bargain i n  amusing and
start l ing electr ic novelties that work of*
a flash Lamp bat tery.
(A )  Realist ic 3'  Skul l  I l luminated by  4-

voit Pea Lamp. Complete  w i th  flex
cord and adaptor,  1 /6
(B )  Devi l 's  Head  Tie o r  Scarf

Pin. Comple te  w i th  4-
vo l t  Pea Lamp,  f lex and
adaptor. 1 / -
(C )  L ight ing Set  wi th

4-volt Pea Lamp. Bd.
The Items A ,  B ,  C ,  we
w i l l  supply at 2/6 the  lot
post free, o r  i tems
A and B ,  for 2/- on l y .

No .
226G

21 ' -
Posr
Free

“WILCC’De
Cycle  L ight ing  Set

L. WILK INSON,  8, CITY ROAD,  LONDON,  E.C.I

TA l /F  YOURI A K F PLEASURE
AT HOME

No need for the family to  seek
leisure hour diversion any-
where else but at home—if
there’s a Riley Billiard Table
in the house. Everybody,
young and old, will find all the
enjoyment they want in this
grand old pastime, when
played in the family circle.

A Riley “Home” Billiard Table brings Billiards within
easy reach of any home. Table delivered, carriage paid,
on first deposit/ Pay balance monthly. Here are sizes

8'-  DOWN
BRINGS PROMPT
DELIVERY OF  A
RILEY  ’ ’HOME”
B ILL IARD TABLE.

on first deposit/ Pay balance monthly. Here are
and prices of Riley “Home” Billiard Tables:

7 DAYS
FREE TR IAL
OF ANY RILEY
B ILL IARD

TABLE.

Riley “Combine”  Bill iard & Dining Table
Not only a truly original piece of furniture but a real
social asset to any home. Have your friends to dinner-
then entertain them with billiards on the same table.
Converts in two minutes. Many choice models, oak or
mahogany. Cash or easy terms. Prices and sizes for round
leg mahogany pattern are:
5 ft. 4 ins. x3  ft.10 ins.
6 ft. 4 ins. X 3 ft. 4 ins.
7 ft. 4 ins. x3  ft JO ins.
8 ft. 4 ins, x3  ft. 4 in*

0 or in 13
0 or 20
0 monthly
0 payments.

£22 10
£26 10
£33 0
£43 0

Riley Billiard Tables in-
clude models of all sizes
up to the famous full-

size Riley "Viceroy”
I table. Rileys are the
“ largest makers of full

4ze Billiard Tables in
Grea t  B r i t a in .  A l so
specialists in accessories,
repairs, recovering, etc.
E.  J.  RILEY LTD.,
Works, Accrington,

and Dept. 3, 147, Aldersgate Street,
London, E.C.I.

Riley ’’Cabriole” Design
Combine 6 ft. size £34  1.0 0

or monthly payments.

3 FREE Bil l iard Tables,
Wr i te  for details and Pr ice List,

4 ft. 4 ins. X 2 f t / 4 ins. £7 0 0 or in 8/-
5 ft. 4 ins. x2  ft .  10 ins. £9 0 0 20 10/3
6 ft. 4 ins. X 3 ft. 4 ins. £11 15 0 monthly 13/3
7 ft. 4 ins. X3  ft. 10 ins. £15 0 0 payments 17/-
8 ft. 4 ins. X 4 ft . 4 ins. £21 10 0 of 24/6

Battery Models
No. 402 . . .  8 / I  I
No. 402/1 I2/6
Mains Models
No. 490 ... I2/6
No. 492 . . .  15/-
No.  481 ... 18/6
No.  482 . . .  25/-

INDCCL
P R O D U C T S

AH models post f ree. Obtainable f rom all Toy Shops, etc. ,  o r  f rom:
L .  CONOLEY,  Dep t .  * ’M / *  83/86, Farr ingdon Street, LONDON,  E.C.4. RILEY HOME BILLIARDS
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THE MECCANO MAGAZINEXXX

What about
one of  these
for CHRISTMAS? O
I f  you ’ re  keen  on  science you ’ l l  en joy yourse l f
w i th  one  of  these  f ine outf i ts. Why  not  see you r

Dad abou t  i t  to-day!

LOTT'S CHEMISTS

LOTT'S CHEMISTRY
A chemistry “ l ab . ”  of  your very own!
Apparatus and chemicals the same as those
in the laboratory at school—and you can
spend all the time you like on the experi-
ments that interest you. Each set contains
a book of instructions by a Master of  Science
explaining all experiments and reactions.
Box O ,  Apparatus and Chemicals for

24 exper iments
Box I (w i th  extra  chemicals), 42 experi -

ments
Box 2 (w i th  Bunsen burner ) ,  80 experi -

ments
Box 3 ,  131 exper iments
Box 4 ,  181 exper iments
Box 5 (wi th retort stand), 228 exper i -

ments
Box 6 ,  containing addit ional  apparatus
Box 7 ,
Students’ Cabinets . . .

2/-

3/6

6/-
10/6
15/6

21 / -
31/6

. ,  « / -
73/6 and 105/-Box 7, Price 42/-

LOTT'S ELECTRICITY

7

Box  2 ,
PmCE 12/6

• OTTS

You can demonstrate the principles of magnetism, current and static
electricity, with the instruments and apparatus made with these outfits.
Experiments in telegraphy, signalling, electro-plating and other modern
wonders of electricity can be carried out.

Box 1,  42 Expe r imen ts

Box 2 (w i th  Leclanche bat ter ies) ,  84 Expe r imen ts

Box  3 ,  126 Expe r imen ts

. . .  6/-

. . .  12/6

. . .  21 / -

• LOTTS BRICKS
Have you tr ied using these stone bricks to  add real-
ism to your railways and other models ? W i th  them
can be built signal cabins, bridges, stations, houses,
etc. Sets from 2/- to 35/-

all Lott 's  Products to Dept .  M.M.

• LOTT'S MODEL LIGHTING
Floodlight and illuminate your models! These sets
contain all the necessary equipment and instructions,
wiring diagrams, lamps, wet batteries, shades, switches,
wire, etc., 5/- and 7/6

Write  for free 32-page catalogue of

LOTT’S BRICKS LTD  . WATFORD. HERTS, ENGLAND.
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/
. . seize the

M WMENT
HFRF ARE TWOHERE ARE TWO

EXAMPLES OF  THE VALUE WE OFFER E

1 Fh$k. flat bot om. 150 c,c, ; 1 Beaker, spouted, 100 ex . ;
3 Test Tubes. 4 in. x g in. ;  1 Thistle Funnel, 20 cm.;
3 ft. Glass Tubing; 1 Rubber Cork, 2 holes;
4 ins. Rubbe. Connection Tubing; 1 Glass X. O
Stirring Rod Pox r ree.

V SAMPLEF PARCELS

2<6f/1 Bunsen Burner;  2 i t.  Rubber Tubing for Bunsen; 1 Tripod
Str.nd; 1 W i re  Gauze w l .h  Asbestos Centre;  1 Evaporat.ng
Basin, 85 ex . ;  1 Crucible and L id ;  1 Pipeclay Triangle; 1
Filter Funnel, 2 in. diam.; 100 Filter Papers, 11 cm. 1
Thistle Funnel, 20 cm.; 1 Flask, Flat Bottom 150 ex.;
1 Beaker, Spouted, 100 ex . ;  3 Test Tubes, 4 ins x In. ;
3 Tes' Tubes, 5 ins. x g in . ;  1 Test Tube Holder;  1 Test
Tube Brush; 6 ft. Glass Tubing; 1 Bone 1A/A
Spatula; 1 Rubber Cork. 2 holes; 1 Gzs IV  w
Stirring Rod. ______________________________ros. Mee.

10'6
.POST FREE

IF  THE.E  SELECTIONS OF API ARATUS ARE NOT WHAT YOU REQUIRE,
WRITE FOR OUR CATALOGUE CONTAINING FULL DETAILS OF OTHER

SETS FROM 2 /6  TO 105/- .  ALSO DETAILS OF:

INEXPENSIVE APPARATUS,
CHEMICALS,MINERALS &TEXT BOOKS
A arge range ol  Chemicals in  bottles is available .rom 3d. each. An
extensive selection o> Laboratory Glass Ware, Siands, Basins, etc.,
and a new section on Minerals the whole being supported by a
complete section giving full  details of up-to-date Text Books.

Write now to :  BECK (Scientific Dept.  G . i
60, High Street. STOKE NEWINGTON,  N.16

opportunity and
get a Raleigh I

Boys! The Raleigh All-
Steel Bicycle built by
Br i t i sh  b ra in s  and
British hands is a fitting
g i f t  f o r  a typ ica l ly
British festival.
Ask your father what
he thinks. Tell him a
Raleigh will give you
lots of pleasure, fresh
air and exercise, that
its exclusive frame de-
sign ensures the easiest
possible running, and
that the Raleigh All-
Steel construction is
the strongest, most de-
pendable you can get.

Another point —the chip-proof, rust-
proof finish will always keep your
bicycle like new—the envy of your
pals.
Finally, the Raleigh is Guaranteed for
Ever—what more could anyone ask?

From X4/7/6 Cash
or 5/- down and 12
monthly payments of
8/4. Fitted with Dun-
lop Tyres, Brookes'
Saddle and the best of
everything. Specify the
Sturmcy- Archer Three-
Speed Gear, 20/- extra
(cash) , or 2/- monthly.
Send for free copy of
“The Book of the
Raleigh” and  name
and address of nearest

dealer.

Also for Booklet of Tested Experiments 6d. (p.c. post free

A B.S.A
Air Rifle, please

No licence is
necessary to  use

That’s the answer the
sport-loving boy should
give when asked what gift
he wants for Christmas.
B.S.A.Ai r  Rifles shoot with
match-rifle accuracy up to
ten yards range and wil l
give excellent grouping on
the target. They can also
be used for killing rats and
other vermin.

B.S.A. Air  Rifles are suitable for indoor shooting
and wil l  be quite safe if a B.S.A. Target Holder and
Pellet Catcher is used to  prevent damage to  walls, etc.
B.S.A. .177 7 Pellets cost only 2/3 per 1,000—37
accurate shots for one penny.
Tell Dad o r  Uncle, in fact tell them both that you
must  have a B.S.A. A i r  Rifle. Meantime post the
coupon below for the B.S.A. A i r  Rifle Leaflet.

Prices from

45-
o r

OLYMPIA CYCLE SHOW STANDS 29  Si  36

4'3
a month

B.S.A. Guns Ltd., 92, Armoury Road, Birmingham, 11.
Send me the B .S .A .  Atr Rifle Leaflet.

Name ..................................................................................................... THE RALEIGH CYCLE CO. LTD., Nottingham
Depots and Agents EverywhereAddress
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MUSCLE-BUILDING THANKS TO

TERRYS £M!WPULL
1 ,  *de £ sS <*-
flove. S

Every boy would be proud to
possess such powerful physique,
such mighty health ! Just a few
minutes* regular exercise wi th
Terry Steelstrand Expanders—
and vigorous fitness can be yours,
too. Read the enthusiastic praise
of this new Terry user shown in
the photograph. The “ even
pul! *' he refers to is found only
in Terry Expanders, because they
are made from the world-famous
Terry Springs which never lose
their full elasticity,
able springs allow
pull to be adapted
requirements.

”eat oV”'"0

continue a

Interchange-
strength o.
to Individual

TERRY
FATHER!  MAKE
GIVE THE BOYS

NOTE OF  TH IS  AND
HEALTHY NEW YEAR

Made  by  HERBERT TERRY & SONS LTD. Famous for High
Class Springy and Press Work since 1855. REDDITOH,  ENGLAND,

No. I .— IO$inM 10 lb. strand 4 9» 2 strands 7/6» 3 strands 9 6
No.  2.— 14 in., 15 lb. strand 5 6, 2 strands 7;6, 3 strands 10 -
No.  3.— 14 in., 20 lb. strand 5 9, 2 strands 9/-, 3 strands 12 3

BOND'S
Special Christmas Bargains

BOND'S
"ENDEAVOUR"

YACHTS
One  of  the  fastest yachts

made.
These new Yachts are the latest
thing for fast racing work .  A l l  o f
the hulls are hand made in best
yellow pine. The two largest
Yachts are fitted w i th  Bralne
type automatic steering. Painted
Pale Blue, Cabin Skylight extra.

Prices:
17* Yacht w i th  automatic

rudder ............... I I / -
21* Yacht w i t h  automatic

rudder ............... 17/6
27* Yacht w i th  Braine type

steering ............... 37/6
36* Yacht w i th  Braine type

steering . . .  . . .  69/-
Carriage extra.

BING MINIATURE TABLE RAILWAY PARTS
f rom which a complete railway can be bui l t  on  the table top.

SEPARATE PARTS Clockwork Electric
Tank Locomotive, Red, Green ...................................... 4/9 11 / -
Passenger Coach, L.N.E.R., L.M,S. 8d. 0d.
Box Type Goods Van .................................................. 8d. 0d ,
Goods Wagon (Coal) .................................................. 8d. Bd.
Signals... 6d. 6d.
Telegraph Pole .............................................................. 3d. 3d.
Reverse Tr ip for Electric Locomotive ........................... 4d.
Level Crossing Gates jz- 1 /6
Railway Station w i th  long platform ........................... 1 / - 1/-
Halt  Station .......................................................................... 6d. 6d.
Siding Buffer Stop .. . 6d . 6d.
Turncable .......................................................................... 2/- 4/-
Signal Cable ......................................................................... 6d. 6d.
Tunnel..................................................................................... 6d. 6d.
Loco Shed, 4$ In,  long ...................................... 1/- 2/-
Ralls (straight), 7 in .  long 6d.  dozen 5d.  each
Ralls (curved), 12 to  circle ...................................... 2/- dozen 5d.  each
Ralls (half length, curved and straight)........................... I d .  . 3d.
Rails (quarter length, curved and straight) I d . 3d.
Point Turnout to R.H. and L.H.,  7 |  in .  long ............... 1 /9 4/6
Crossing (Scissor) .............................................................. 6d. 2/-
Rail w i th  Regulating Resistance , , . 4/6
Brake Rail for  Clockwork Loco ....................................... 4d.

9

Send for Bond’s 1935 and 1936 Catalogue, i t  contains 176 pages
filled w i th  all types of bargains in Model Railways, Ships and

Aeroplanes, also all types of Tools and Materials.
Price 6d. post free. Postage extra.

Museum 7137 BOND'S O'  EUSTON ROAD LTD., 254 ,  Euston Road, London, N.W.1 E,tX shed

S. Africa Agents: Messrs. J. A lcock & Co. ,  69, Moo i  S t ree t ,  Johannesburg
French Agents: Messrs. J. Fournereau, 60 Rue Alphonse-Pallu, Le  Vesinet  (S & O)  Telephone 619

meccanoindex.co.uk
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BOYS! Here  is A REAL

“%  PRINTINGMACHINE
COMPLETE

rCASH or EASY TERMS
BOYS! Here is something you've often
wished for—a Real Printing Machine!
Not a toy or a model but an Automatic
Self-1nking Adana Machine which uses real
Printer's Metal Type and produces work
just like that done by Professional Printers.

Here are
some of the

things my
Machine
will print

Fix ture  Cards
Concert

Programmes
Dance

Invi tat ion
Cards

Noteheadings
Visit ing Cards

Menus
Tradesmen’s

Bills
Club  Not ices

Etc.,  Etc.

WHAT  A THRILLING HOBBY
There's not a more exciting or interesting
hobby than printing on my Wonderful
Invention. You can print your own Note-This new Improved 1936 Model

possesses all the modern features that could possibly
be required of a printing machine, including an  excellent
adjustable paper gripping device.

headings and Visiting Cards—Entertain-
ment Programmes— Party Invitation Cards
-School Magazines and a 101 other interest-
ing tilings. I t ' s  so fascinating that you'll
want to  spend every spare moment at it!Assemble Your
A GREAT OPPORTUNITYOwn Machine

NO BOY SHOULD POSSIBLY MISS!AND
If you would tike to enjoy the
fascinating opportunity of as-
sembling your own machine, we
have made special arrangements
to supply a complete set of
parts, together with full working
instructions, for 35/-, thus sav-
ing you 3/6 and affording you
absorbing entertainment. It is
think how proud you'll be of having built your own
machine. No boy should be without an 'ADANA?
Remember, it will print

q uite simple, and

No more "make-shift" riibber stamps or duplicators—here's the real
thing and so low in price that you MUST NOT miss the chance of getting it!
Let me tell you all about my Wonderful Machine and what it will do. Send
the coupon below TO-DAY and I will send you FREE actual samples
of work produced and explain how I will let you have it  on Special Terms.
No boy should miss this Splendid Bargain. It is a Real Commercial
Machine, for many men make a lot of Money by printing on it for Local
Tradesmen, etc. Find out all about it NOW, Send the Coupon below at
once to
Mr. D. A. ADANA (Dept. M.C.16), 17, Church St ,  Twickenham, Middlesex.

LONDON Showrooms: Ludgale House, Fleet Street, E.C.4.
MANCHESTER Showrooms: 60, Oldham Street,

r - - - -FREE - - - -
( COUPON
( To  Mr. D.  A. Adana (Dept, M.C.16), 17, Church St.,
1 Twickenham, Middlesex.
\ Dear Sir,
» Please send me a t  once and FREE, full details
\ of your Wonderful Adana Printing Machine—
: together with samples of ACTUAL Work produced,
\ and Easy Payment Terms.

i Ctti out this Coupon and Post at once with your full
name and address attached.

X

Get Dad
to get

you one
For

Xmas

1,000 COPIES PER HOUR
Think of the wonderful things you could do with it—
how you'll be the envy of all your friends. Send
the Coupon on the right TO-DAY I

COMPLETE dC/
SET OF PARTS J J

meccanoindex.co.uk
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programme

THE MOST MODERN OF ALL HOBBIES
Scale-Model Aeroplane Construction

New Models
and accessories are always

being added.
NOW  READY-The HAWKER
“HART'  ’Constructive Set, 2/6.
Assembled and painted, as

illustrated, 7/6.
Join the SKYBIRD LEAGUE—
the League of Aero-Modellers.
Don’t  fail to visit the
SKYBIRD LEAGUE
STAND,  SCHOOLBOYS’
OWN EXHIB IT ION,
Imper ia l  Institute (S. Ken-
sington), January 1st to  1 1th
A SKYBIRD MODEL of the world-famous
IRV IN  A IRCHUTE.  Complete with Lines
and Parachutist Price I / -

SPECIAL  E IGHT-PAGE SUPPLEMENT

“THE SPIRIT OF CHRISTMAS”
SPECIAL  PRESENTATION PLATE in  full
colours: “A  MODERN ATLANTIC  L INER. ’ ’

SHIPSERIES
A sister series to  SKY3IR.DS. Constructive waterline

models of famous ships and accessories.
Scale 100 feet equals 1 inch.

SHIPS  OF  THE ROYAL NAVY
Sets I /6  co 3/- each

SHIPS  OF  THE MERCHANT NAVY
Sets 4/6 to S/ -  each

A selection from the contents of  this enlarged
number:

ABYSSINIA-
I t s  L i f e  and  Cus toms

By SHIKANDAR KHAN.

THE CODE OF THE
By GUNBY HADATH. MOUNTAIN

A Thrill ing Climbing Adventure on Mont Blanc

TO THE DEATH!
NORTON CHORLEY’S breath-taking story of gladiatorial

contests in Ancient Rome.

BYWAYMAN MODERN SHIPS
Travels the By H .  COBLE

Haunted Road. and A. R. PAYNE.

BEFORE MAN WAS
A “Conducted Tour’* in strange places

By ROLAND SPENCER.

ANOTHER “SKIPPER” STORY
By LIONEL B. FLETCHER.

Funny  Ske tches ,  Cartoons and  Jokes .  Com-
pe t i t i ons ,  Rad io  Party Games ,  etc., etc.

Write for illustrated list and address o nearest agent !

A. J. HOLLADAY & CO. LTD. (Desk B)
3. ALDERMANBURY AVENUE,  LONDON.  E.C.2

@1 3oUp JFine

Remember -SHARPS THE WORD/
GET YOUR COPY TO-DAY!

meccanoindex.co.uk
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CYCLE LAMP
MADE IN  ENGLAND

Utilising the latest scientific achieve-
ments in  metallurgy. A brill iant light
at all speeds—unaffected by severest
weather conditions.
•VOLTALITE ' ’  DYNAMO with

Improved Mode l  Head Lamp,
4 inch . roo t  fitted w i th  emer-
gency d ry  battery concealed <n
body,  o r  use when  cycle 4E /
is stat ionary.  D.R./336 I J "
De Luxe Model (as illustrated) 20/
Other dynamo Electric Cycle Lamps
from 7/6
Catalogue "M.M. , "  gitnm; full
particulars, on request. Obtainable
from first-class Cycle Stores.

REFUSE SUBSTITUTES
II your Cycle Store does not stock

wr i te  direct.

oltaliie
PENDLETON

MANCHESTER,  6

SNOW
from

RED-HOT
Poker

Boys* Here’s a novel experi-
ment that w i l l  create great
fun at your Christmas parties.
It 's simple, safe and thri l l ing!
Take a hot  poker and a bar
of  Meta Fuel. Touch the Meta
Fuel w i t h  the poker and
instantly l ight clouds of art i-
ficial snow wi l l  form and
drif t  realistically about the
room!  The flakes gradually
disappear, leaving no trace!

Professor A .  0,  Rankine pro*
awing artificial snow with
red hot poker and solid fuel.

Obta inab le  everywhere,  in -
cluding a l l  branches of  Boots,
Taylors Drug  Co. ,  T imothy
Whi tes ,  Woolworths, and  a l l
I ronmongers ,  Chemis ts ,
Stores,  Hairdressers,  etc.,
etc., etc.

META
SAFE SOLID

FUEL
Sole Distributors:

ELMESAN (London) Ltd.
66, Victoria Street, London, S.W.1

6d. V -2 '3  4'-
10 20 50 100

bars bars bars bars

Use  Meta  safe sol id Fuel  to
raise s team in  your  Mode l
Locomotives,  Engines and
Power Boats. I t  is safer and
more convenient than sp i r i t .

HOBBIES I I ICAC THE BOYS'
DEPOT W.  ARCADIA

17 ,  HOUGHTON STREET,  CLAYTON SQUARE,  L IVERPOOL,  1

INEXPENSIVE GIFTS
FOR XMAS

Electrically f i t ted:
Searchlights ............... 3/9
Lighthouses ............... 3/11
Floodlights ............... 1 /6
Petrol Pumps ............... 3/6
Petrol Stations............... 3/11
Garages.......................... 5/6
Harbours ............... 4/11
Pier and Bandstand . . . 5/11
Boxed Outfits:
Jungles ........................... 5/-
Circus .......................... 5/-
Safety First ............... 5/-
Fire Engine ............... 5/-
Garage .......................... 5/-
Aerodrome ............... 5/-
(These outfits contain metal
figures which wi l l  appeal to all

small boys.)
(Postage extra.)

Stock is ts  fo r  Basse t t -
Lowke, Leeds Mode l  Co . ,
M i l l s  Bros., Hornby  and

Meccano.

GALLEON K ITS  PATHE 'ACE”
from 12/6 to £5 37/6

meccanoindex.co.uk
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A NEW
HOBBY!

THE MODEL SHOP LEADS AGAIN!
THE FIRST FLYING SCALE MODEL OF THE FAMOUS

POU-DU-CIEL (Flying Flea)

ALL BRITISH "KEELBUILD" 1 '6  HOMEBUILD 1 '6
Construction Sets Construction Sets

A perfect miniature which
flies beautifully.

Construction Set
con ta in ing  eve ry th i ng
necessary to  build a
Model identical wi th  the

illustration.

7 Z 6 plus 6d.
Carriage

Abroad, Postage 2/6,
(dope not included).

BUILD YOURSELF A WATERLINE MODEL
OF THE “QUEEN MARY**

We  have just prepared a special inexpensive set for building
Britain’s new giant liner as a waterline miniature, 10£ inches
long. Every part is cut for you and the outfit includes full
instructions for making, and cellophane show case. Price 5/-.

Postage 6d.
Also SUPERDETAIL outfit for building the Blue Riband
holder, s.s. ' ’NORMANDIE/ '  Set complete with instructions,
funnels painted, lifeboats hung on davits, decks cut to shape,
etc. Price 11/6. Postage 6d.
We keep a comprehensive stock of special 100 feet to the inch waterline

drawings of all the famous vessels of the ocean!
Details o f  these, and information on  all matters of model ship interest —
Yachts, Motor Boats, Scale Mode! Ships, Fittings—contained in SJ7 ,  our

100-page catalogue of Model Ships. Price 6d., post free.

Wi thout  question the finest kits on the
market to-day. The revolutionary "KEEL-
BUILD"  sysrem simplifies building, whilst
the completed models are a joy to behold.
What's more we guarantee them to fly—

45 secs, is an average flight.
The ki ts contain absolutely everything

necessary to  build and Include dope.

Mod. "HAWKER  SUPER FURY’* 22* Span
" A RROW ACTIVE ” ............... 24* Span
"PFALZ DXl l ’ *  ............... 22* Span

10/6 each plus 9d. carriage
LOCKHEED-VEGA ............... 36* Span

30/- plus 1 / -  carriage
(Abroad 2/6 postage, dope no t  included)

New 12-page Catalogue, profusely Illus-
trated, 2d. post free

SCALE I
Puss Moth
S.E.5 Scout
Fokker DVl l l
Monocoupe
Sparrow Hawk
Sopwith Camel
Fokker Triptane
Boeing P.12.E,
12-in.to  15-in.Wing  Span,! /6  each,post free
Monocoupe
S.E.5 Scout
Supermarine S.6
Spad Chasseur
Texaco Sky Chief
16-in to22-ln.Wjng Span,5/6  each,post free
Kits for SCALE AEROPLANES. GAL-
LEONSand HISTORlCSHIPS.over 80 types
IOd,» I /6» 2/9 and I0/6 per sec, post free

FLYING MODELS
Polish Fighter
Stinson Reliant
Curtiss Goshawk
Waco * 'C ”
Fairchild 24
Boeing L.W.
Baby R.O.G.

Waco Cabin
Boeing 247
Curtiss Swift
Sparrow Hawk

BASSETT-LOWKE LTD.
Ki  n TLJ A U nTAU London: 112, High Holborn, W.CJ.
HUK I n Aftrtr 1 V IX  Manchester: 28, Corporation Street.

THE MODEL SHOP
3,  College Road, Barras Bridge, Newcastle-upon-Tyne

• SENSATIONAL NEW TABLE CAME

from all Stores and Large Sports Dealers

IDEAL FOR LONG EVENINGS
AT HOME OR IN  THE CLUB.

IT’S EXCITING, SKILFUL,
PACKED WITH FAST FUN.

and  say!—

just watch it draw a crowd!

FULL TEAMS OF COLOURED METAL
MEN—EACH UNDER CONTROL.

Trade enquiries: BERWICK'S TOY  CO. LTD., la, South Hunter Street, LIVERPOOL

meccanoindex.co.uk
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[ ION EL  ELECTRIC TRAINS

(MADE IN U.S.A.)
JFrxSto to Soto Distributors:
S. GUITERMAN & CO.  LTD.

(LIONEL SERVICE DEPT. 3).
35/36. ALDERMANBURY. E.C.2.

When writing please give name of your favourite dealer

A beautifully illustrated catalogue,
showing trains, wonderful accessories
and interesting track lay-outs, sent
absolutely free on request.

LIONEL ELECTRIC TRAINS ARE OBTAINABLE FROM MOST HIGH-CLASS STORES AND TOY SHOPS

Be a y
Master Builder /•
With Edifix you can build these and countless
other life-like model buildings and working
models that are correct in every detail. You
simply fit three-ply panels into grooved lengths
of beech-wood to make strong structures that
can be moved about wherever you like. Tell

Dad you’d like a set for Christmas.
Edifix Standard Sets from 5/- to 57/6. Edifix
Conversion Sets from 10/6 to 22/6. Additional
parts may be purchased separately.

Sold by all the leading stores, toyshops, and
branches of Hobbies.

*

o

b

Edifix
Send for illustrated leaflets to:
THE EDIFIX COMPANY,
133, Oxford Street, London, W.l.
Telephone: Gerrard 3471.

meccanoindex.co.uk
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FOR THE BOY WHO WILL HAVE THE BEST-

Real laboratories containing all the apparatus and
chemicals to perform hundreds of fascinating yet

harmless experiments. Each outfit is complete in
Itself—the pride and |oy of  every lucky owner .

Complete electrical workshops providing many hours
of interest and amusement. There is no difficult con-
struction, all the various parts being complete elec-
trical units in perfect working order .

A pair of REAL HOUSE
TELEPHONES; Full-sized,

// one - piece instruments; \\
// Automatic calling; Perfect re- \\

// ception; working off ordinary V
H pocket-lamp batteries. '
/ These wonderful Telephones are

absolutely fool-proof and are very
simple to instal. They are ideal for:

The Home; The Office; The Work-

—' Comple te
outfits are sold at

shop.
Complete with 2 instruments, 30 ft.

of twin wire and full instructions,
There’s an
outfit for every
student at  every price— >
2/6 ,  3/6, 5/-, 7/6. 10 /6 ,  15 / - .
21 / - ,  35/ - ,  63/- and 105 / -  each, all containing Bunsen
Burners, an excellent assortment of  chemicals and apparatus,
and full instructions. The set illustrated is 10 /6 .

' all prices—2/-. 3/6. 5 /6 .
7/6. 10/6,  12 /6 ,  15/-, 21/ - ,

30/- and 50/- each, the larger ones including Electric
Bells, Motors. Induction Coils, Dynamotors, Tapper Sets,

Telephones, etc.  The  set illustrated is 10/6.

25/- set.
There is also a cheaper

model at 15/6
set.

Obta inable  from a l l  l ead ing  Stores, Toyshops and Sports Shops. I f  you  have any di f f icul ty ,  please send direct  to  the manufacturers:
KAY (Sports and Games) LTD. Dept. M .M .  CARLISLE ROAD THE HYDE LONDON,  N.W.9.

Send for FREE I l lus t ra ted  Cata logue.

with a FERRANTI
TRANSFORMER

Make your
electric railway safe and
efficient by using the Ferranti
Model Railway TRANSFORMER,
a unit which is specially designed for
electrical toys operated from the “mains/*
Although this FERRANTI Transformer is
very small and compact—i t  is not a toy. I t  is
designed and built on the same lines as
the great Ferranti Transformers which
are now serving the National Grid Scheme.
Fifty years of experience go into this,
as into all other Ferranti equipment.

FERRANTI!
/ TRANSFORMER

Handsomely finished and / supplied complete with flex, // // I
plug and connecting terminals. Price 22/6 // // /plug -
Can be obtained through any of the best toy shops. In case of any
difficulty, please wri te  to :  FERRANTI  LTD. ,  Hollinwood, Lancs

London Office: Bush House, Aldwych, W.C .2.

9
The Most  Up- to -Date
Chr is tmas  G i f t  is a
SIMPLEX TYPEWRITER

Specimen of IVnhng.*

A B C D E F G H I J K L M N O
a b c d e f g h i j k l m n o
1 2 3 4 5 6 7 8 9  10 - . , ?
Every boy and girl has the ambition to type real letters, cards, programmes,

etc. Over  200,000 machines already sold.
A Typewriter atui complete printing outfit
with Alphabet, Figures, and Stop?, etc.

. . .  6/6
... 20/-

No.  A
No.  D

No. C
No.  E

. . .  11/6

... 25/-No. 100 5/-
The New Keyboard Model shown above is the result of 25 years' Improve-
ment in miniature typewriter construction. Every machine guaranteed

for 2 years. Of  all dealers. Send for illustrated List co:

SIMPLEX TYPEWRITER CO.
WALTON HOUSE,  I ,  Newman Street,  London, W. l

meccanoindex.co.uk
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You don't have to be a ‘big shot* at modelling
to create characters like this in “Plasticine.”
You'll be surprised at the amusing things you
can make quickly and easily. Treat yourself to
a “Plasticine" Modelling Outfit for Xmas or put
It down on the list of presents you want.

Complete Modeller . . .  4/- post free 4/6
Travel Series . . .  2/6, 7/6 ,, „ 3/- & 8/1
Designer ............... 5 /6,  12/6 „ „ 6/- & 13/5
Dapadant, the new dart-blow-

ing Game 6d., I / - ,  2/6 „ „ 8d . , 1 /3&3 / -
Post free prices for Gt. Britain; abroad extra

Plasticine
Wr i te  for I l lustrated Pr ice Lists to
HARBUTTS PLASTICINE LTD. ,

99, BATH  AMPTON,  BATH.

WANT THE
FINEST TORCH

YOUR MONEY
CAN BUY?

Wonderful Self-Blowing Silver

White  heat, 9 in.  Flame, w i th  tap. as shown,  12 /6 ;  8 In .
Flame 7 /6 ;  3 In .  to 5 i n .  Flame 5/-. Post Free. W>th this

easy Blowpipe o r  Gas Gun  anyone can Silver Solder, Braze, Re-metal Bearings,
etc., do  Tinning,  Pipe Work ,  Plumbing, Heat  Soldering Irons quickly,  and
thousands of jobs w i th  th is  ou t f i t ,  Including Silver Solder, Brazing W i re ,  F lux,
easy instruct ions. Supplied to H .M ,  Gov t . ,  Rolls-Royce. B.S.A.. Underg round
Railways. The "Mo to r  Cyc le ”  wr i tes ;  "The  BLO- IT -HOT 1 certainly fulfils
maker's c la ims.”  Send now.  I t  earns money.  Br i t ish.  List  Free.

L. BOARDMAN,  IA  t GRANGE ROAD,  EAL ING,  LONDON.

MODEL «20 This fine
f Ever Ready * packet
lamp gives you a
brilliant beam of light,
is available in a choice
of 8 smart colours and
costs complete with
battery ready for use only

Here is a new and inter-
esting book le t  produced i n
answer to the  popular de-
mand of Ho rnby  Railway
enthusiasts. I t  contains a

- wide selection of  at tract ive

qu i te  simple layouts to  more am-
bit ious designs w i t h  double track.
The best possible uses o f  Hornby
Rails, Points atid Crossings are
clearly demonstrated.

The booklet  is obtainable (Price
3d.)  from any Meccano dealer, o r
(Price 4d.) post free, direct from

MECCANO L IM ITED
Binns Road, Liverpool 13

THE EVER READY  CO. (GT.  BR ITA IN)  LTD. ,  Hercules  Place, London,  N .7

meccanoindex.co.uk
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„o  RNB YSE« ,Es  HORNBY ACCESSORIES

7’wo No. 1 and
one No. 2 Cuttings
are illustrated here.

No. 1 CUTTING (END SECTIONi
Base measurement: Length 7 ft in . ,  w id th  6 i n .

Price, per  pai r ,  3/-
No, 2 CUTTING (CENTR E SECTION. STRAIGHT)
The addi t ion of these Cen t re  Sections enables a
Ho rnby  Railway cut t ing  to  be extended to  any
’ength. They a re  in tended to be used i n  con-
unct ion  w i th  the End Sections (Cut t ing  No .  1).

between which they are fitted.
Base measurement: Length 10ft in., w id th  6 i n .

Price SZ-
No. 3 CUTTING (CENTRE SECTION, CURVEDi
This is used for curved tracks i n  the  same manner
as the  straight  Centre Section, described above, i s
used for straight tracks. I t  is suitable for both
1 ft. and 2 ft. radius tracks. Price 2/-

No. O TUNNEL (Straight)
Length 6 in . ,  w id th  6ft in .

Price 1 /3
No. 1 TUNNEL (Straight}
Length 7 N In. W id th  6ft in .
(as i l lustrated). Price 1 /9
No. 2 TUNNEL (Straight)
Length 15ft in .  W id th  9ft in .

Price 3 /6

No. 1
WATER TANK

Fi t ted w i t h  f lexible
tube and valve lever.

Stands 6ft i n .  h igh.
Price 3/-

No. 2
WATER TANK

Fi t ted w i t h  f lexible
tube and valve lever.

Stands 8ft i n .  h igh.
Price 5 /9

No. 1
SIGNAL
GANTRY

Price 4 /11

No. 5 TUNNEL
(LEFT-HAND, CURVED)

(as i l lustrated)
This tunnel  is i n  the  form of a small
h i l l ,  th rough which the  track runs
obl iquely.  For 2 ft. radius tracks.
Base measurement: 15 J i n .  x14J  In .
Length o f  track, 171  In .  Price 6 /9

No. 6 TUNNEL
{RIGHT-HAND, CURVED)

Similar to  No. 5 Tunnel,  bu t  w i t h
track i n  the  reverse posit ion. For
2 ft. radius tracks on ly .  Base

measurement 15 }x14J  In .
Length of  track 17£ i n .  Price 6 /9

No. 4 CUTTING (STRAIGHT)
This is a doub le  cut t ing,  mounted on  a
base over  wh ich  the rai lway track is laid.
Base measurement:  Length 15ft in . ,
w id th  15  in .  Price 6/-

NO. 2
JUNCTION

SIGNAL
Price 4 /9

No, 1 JUNCTION
SIGNAL

Price 2 /9

No. 1 ENGINE SHED ( i l lustrated)
This Shed w i l l  accommodate any Loco-
mot ive  and Tender w i th  an overal l  length
no t  exceeding 8? in .  . . .  Price 1 5/ -

No. 2 ENGINE SHED
This Shed w i l l  accommodate any Loco-
mot ive  and Tender  w i t h  an overal l  length
not  exceeding 17ft In .  . . .  Price 22 /6

Ne. 1 SIGNAL CABIN
Price 2 /6

No. 2 SIGNAL CABIN
( i l lustrated)

Dimensions: He ight  6ft in.,
w id th  3ft in . ,  length 6ft In .
Roof and back open to al low
Lever Frame to be fitted

inside cabin i f  desired.
Price 3 /9

No. 3 TUNNEL (Curved)
Length  13  i n .  Price 4/-

No. 4 TUNNEL (Curved)
(as I l lustrated)

Length 20 In.  For 2 ft. radius tracks
only .  Price 4/9

No. 1 LEVEL CROSSING
Suitable for a single track on ly
and has Gauge O rails I n  posi t ion.

Price 2 /1  1

No. 1 FOOTBRIDGE WITHOUT
SIGNALS Price 2 /11

SHUNTER’S POLE
Price 2d .  each

No. 9
RAILWAY ACCESSORIES

Station Name Boards.
Price 1 /9

No. 8
RAILWAY ACCESSORIES

Not ice Boards . . .  Price 1 /9
No. 2 LEVEL CROSSING

Measures 13ftx10ft in., with
two tracks of  gauge O rails i n
posit ion. Price 5 /6

No. E2 LEVEL CROSSING
(Electrical)

Similar to Level Crossing No.
2 excepting that  a t h i r d  ra i l
is fitted In  each of  the two
tracks. Price 7 /6

VIADUCT. Price 6 /6  VIADUCT ELECTRICAL. Price 7 /6
VIADUCT. Cent re  Section only .  Price 4/-

VI  A DUCT (electrical). Centre  Section only  . . .  Price 4 /6

Ask your dealer for a complete illustrated price list of Hornby Trains,  Rolling Stock and Accessories.

M TELE-
GRAPH

POLE No. 2
Price

4d.  each

No. 1A ENGINE SHED ( i l lustrated)
This Shed is of  the  same dimensions as the
No .  1 Shed described above, bu t  Is of
simpler design, and has doors at one end
on ly  ....................... . . .  Price 10 /6

No. 2A ENGINE SHED
This Shed is o f  the  same dimensions as the
No.  2 Shed described above, bu t  is of

. . .  Price 17 /6

TELE-
GRAPH
POLE

Price, per
pair ,  3 /6<  simpler design

MECCANO L IM ITED - B INNS ROAD - L IVERPOOL 13

meccanoindex.co.uk
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TOYS OF QUALITY MADE BY

AtECCAIWO I7-?
D INKY BUILDER

A FASCINATING BUILDING HOBBY FOR BOYS AND GIRLS
This is one of the most fascinating building systems ever devised for young children to play with. By means of the beautiful

enamelled parts contained in the Outfits, boys or girls can build very real-looking Coaches, Aeroplane Hangars, Garages, Towers,
Bridges, Wheel Toys, Windmills—hundreds of toys, each one a real strong plaything.

The Dinky Builder Plates are hinged on all sides, with intervening spaces so that when two are placed side by side the hinged
part of one Plate fits into the corresponding space in the other. There are now three Outfits in the series; No. O Outfit is available in
bright red and green finish, while No. 1 and No. 2 Outfits can be obtained in bright red and green or in salmon pink and jade green finish.

Manufactured by MECCANO LTD., Binns Road, LIVERPOOL 13

Motor Van built
with No. 1

Outfit.

Arm Chair built
with No.  O

Outfit.

No. 1 Dinky Builder Outfit.
No. 2 Dinky Builder Outfit.

No. O DINKY BUILDER OUTFIT
This is an excellent Outfit, contain-

ing a good assortment of Dinky Builder
parts (including two road wheels), with
which a splendid range of models can
be built. The Instruction Folder in-
cluded gives examples of 40 models,
but many others of an original charac-
ter can be constructed by the inventive
boy or girl. Price 2/6

No. 2 DINKY BUILDER OUTFIT
The No. 2 Dinky Builder Outfit is

the largest Outfit in the series. It con-
tains a comprehensive selection of parts
with which all the No. O and No. 1
Outfits models can be built. In addition,
the parts in this fine Outfit make
possible the construction of seven
groups of miniature model furniture.
The small table lamp and shade that
are also included add greatly to the
realism of these groups. Full instruc-
tions for building the complete range
of models are given in the Instruction
Folders included in the Outfit.

Price 7/11

Garage built with
No. 1 Outfit.

Porter’s Truck
Built with No.

o Outfit.

No. 1 DINKY BUILDER OUTFIT
This splendid Outfit

varied selection of parts, including
two trees on die-cast stands that lend
the correct atmosphere to models of
farm buildings, churches, etc. A further
attraction is a set of four road wheels
for constructing miniature wheel toys,
many examples of which are illustrated
in the Instruction Folder. These in-
structions show a total of 70 fine
models that any boy or girl can build.

Price 4/11

contains

DINKY BUILDER
The Dinky Builder “A” packet con-

tains a useful assortment of Dinky
Builder Parts for supplementing Nos.
0, 1 and 2 Outfits. Price 1/-

Group of Bedroom Furniture
made with No. 2 Outfit.

Group of Office furniture
made with No. 2 Outfit.

" J
'ft* J 1 * t

Jis® f '1 ji
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ANOTHER OF  MECCANO E*  FAMOUS TOYS

Kemex Chemical Outfits
Hours of Fascinating Fun

The contents of the Kemex Chemical Outfits provide many
hours of fascinating fun. Wi th  the apparatus and materials contained
in  them a boy can make inks and soaps; dye wool, cotton and silk, and bleach
fabrics that are already dyed; test foodstuffs for impurities; analyse air and
water; grow crystals; wri te with electricity; smelt metals from their
compounds; make invisible inks and a chemical garden; prepare gases, and
perform a host of other interesting chemical experiments.

The Outfits include everything necessary, and the hundreds of experi-
ments that can be made are described in  a simple manner In an attractive
Manual that is included in each Outfit. The Manuals are illustrated wi th a
series of actual photographs showing how the apparatus required is fitted
up, and the manner in which each experiment is carried out.

No. O Kemex Outfit
75 Experiments

This Outfit  Includes a supply of specially selected chemicals, packed in  airtight containers, together w i th
a length of Magnesium Ribbon, sufficient to perform 75 attractive and varied experiments. The apparatus
provided includes Test Tubes, Test Tube Brush, Delivery Tubes and Corks, and a simple and highly
efficient Spirit Lamp that makes the Outf i t  completely self-contained ........................... Price 5/-

No. 1 Kemex Outfit
130 Experlmenu

This Outfit includes the whole of the contents o f  the No.  O Outfit, together wi th  further chemicals that
Increase the number of experiments that can be performed to  130. The additional apparatus includes a
Test Tube Holder, Glass Stirring Rod, Funnel and Filter Papers ...................................... Price 7 /6

No. 2L Kemex Outfit
250 Experlmenu

This Outfit Includes the whole of the contents of the No.1 Outfit, and further chemicals that increase
the range of experiments up to  250. The additional apparatus Includes a porcelain Evaporating Dish,
Special Test Tubes to withstand high temperatures, a handsome Test Tube Stand, and an Evaporating
Stand including a Ring, wi th Wi re  Gauze ......................................................................... Price 1 5/ -

No. 2B Kemex Outfit
This is exactly the same as the No.  2L Kemex Outfit, except that a highly efficient Bunsen Burner,

with the necessary length of rubber tubing, is included in  place of the Spirit Lamp . . .  . . .  Price 1 5/-

No. 3L Kemex Outfit
350—400 Experiments

This Isasplendid complete Outf i t  that provides a boy withal l  he requires to  carry out  between 350and 400
experiments, and thus enables him to acquire a sound knowledge of the fascinating principles of chemistry.
The Outfit  includes the contents of the No.  2 Outfit, w i th  additional chemicals and apparatus. The latter
Includes a gas-generating apparatus, consisting of a large Wide-necked Flask w i th  Thistle Funnel and
Delivery Tubes, a Blowpipe and a Charcoal Block. These items open up a series of experiments of
outstanding Interest. There is also an extension for use on  the Evaporating Stand, co which apparatus
can be readily fitted on similar lines to those adopted by actual chemists ........................... Price 25 / -

No. 3B Kemex Outfit
This is exactly the same as the No .  3L Kemex Outfit, except that a highly efficient Bunsen Burner,

wi th  the necessary length of rubber tubing, Is Included in place of the Spirit  Lamp ............... Price 25 / -

The apparatus included in  Kernes Outfits and refills of Kemex chemicals
can be obtained separately. Ask your dealer for the leaflet giving a list
of Kemex parts and their prices, or write for a copy to the address given below.

MECCANO LTD., Binns Road, LIVERPOOL 13
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ANOTHER OF  MECCANO E»  FAMOUS TOYS

ELECTRICITY!!!
THE MOST WONDERFUL FORCE

OF THE AGE
In these days of  radio, X-rays and electric

trams and trains every boy should have a
knowledge of  electricity. The only way to
gain this knowledge is by means of experi-
ments, and the Elektron Outfits have been
produced specially for this purpose. They
provide the necessary material for carrying
out a series of fascinating experiments In
magnetism, frictional electricity and cur-
rent electricity.

Each Outfit  is packed in a handsome box,
and includes a Manual, splendidly illustrated,
giving full directions and explaining every
experiment In simple language.

No. 1 ELEKTRON OUTFIT
Magnetism and Static Electricity

The No. 1 Outfi t  contains two powerful Bar Magnets, a
Horseshoe Magnet, and a reliable Magnetic Compass, together
with everything necessary for the carrying out of a series of
fascinating magnetic experiments. In addition, there are
materials for experiments in frictional or static electricity,
and for the construction of an Electric Compass, two forms
of Electroscope, and an Electrophorus. Price 6/6

No.  I E lek t ron  Outfit.No. 2 ELEKTRON OUTFIT
Current Electricity

This splendid Outf i t  provides all that is necessary for a series
of attractive experiments with electric currents. I t  contains
the parts required to make a powerful Bichromate Cell, and
to build an extensive range of electrical devices, including
Electro-Magnets, a real Electric Bell, and a Buzzer for use in an
electric telegraph system. A Shocking Coil that wi l l  give hours
of fun, and two different types of working Electric Motors
also can be constructed from the contents of this Outfi t .

Price 17/6
parts contained tn the Elektron Outfits can be obtained separately. Ask your dealer

for the Elektron Folder giving a list of Elektron parts, or write for a copy to the address below.

MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13
No.  2 E lek t ron  Outfit .

ELEKTRON
ELECTRICAL  OUTF ITS

meccanoindex.co.uk
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Meccano model of
STEAM

WAGON

Meccan© model o f
ELLIPTICAL

LATHE

THE WORLD'S BEST
HOBBY FOR BOYS

When you are a Meccano boy you can
build anything you want—wi th  your
Meccano Outf i t .  To-day a Travelling Crane;
to-morrow a Motor Car Chassis; the next

B Outfit. Price 7/6

day a Traction Engine, a Lathe o r  a Loom.
Day in  and day out  there is always something
different to build—hundreds of models in
the Manuals of Instructions to choose from,
and hundreds of others that you can create
and build yourself.

The Meccano System has now reached a
degree of perfection surpassing all previous
achievements. I t  is the ideal toy, combining
simplicity and beauty of colour and finish
with everything necessary for reproducing
in  miniature almost any type of mechanism.
The new Manuals of Instructions included
with each Outf i t  show a boy how to obtain
the utmost possible fun and interest from
his Outf i t ,  whatever its size.

See the New Meccano at your dealers.
Take Dad w i th  you!

C Outfit. Price 10/-

E Outfit. Price 20/-

PRICES OF  MECCANO OUTFITS F Outfit. Price 30/-
A Outf i t . . .  each 5/-
B .......... 7/6c „ 10/-
D . . .......... 15 / -
E .......... 20/-F .......... 30/-
G „ .......... 55/-
H (Carton) ........................... .......... 72/6
Hw , , (Cabinet) ........................... .......... 97/6
K (Carton) - . . - . .  „ 132/6
Kw „ (Cabinet) ........................... .......... 157/6
L ( M ) ........................... .......... 400/-
PRICES OF  MECCANO ACCESSORY

OUTFITS - 2/6 to 225/-

MAKE FRIENDS WITH YOUR
DEALER—HE CAN HELP YOU

MECCANO LTD.
G Outfit. Price 55/- H Outfit. Price 72/6Binns Road, LIVERPOOL 13

MECCANO
ENGINEERING FOR BOYS

meccanoindex.co.uk
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HORNBY RAILS, POINTS and CROSSINGS
Hornby Rails, Points and Crossings are built for hard wear and for

smooth running.
There is practically no limit to the number of rail formations that

can be built with them. Their adaptability is well shown in the booklets
“How to Plan your Hornby Railway" and “Hornby Layouts-100
Suggestions," both of which may be obtained from your dealer, price
3d., or from Meccano Ltd., Binns Road, Liverpool 13, price 4d.

A SELECTION OF RAILS, POINTS AND CROSSINGS

Bl

FOR ELECTRIC TRAINS
EB1 Straight rails ................ per doz. 5/-
EBfr „ half rails . . .  „ , ,  4/6
EA2J Curved quarter rails

(2 f t .  radius) ....................... „ 4/-
EA2 Curved rails (2 ft. radius) ,, „ 5/-
EPPR2 Parallel points right--.

EPPL2 Parallel points, left- Pe r Pa i f 7/-
band ............................

These points can be used for either 1 ft .  or
2 f t .  radius tracks.

EPR2 Right-hand points (2-.

EP  Lefbhand prints ’(2 fPe r Pair  7 / 6

ft.  radius) ............................ J
EPR1  Right-hand points (1 -.

EPL Left-hand points (1 ? Perpair 5/9
ft.  radius) .............................

EDS1 Straight rails, double
track ............................. | doz. 8/6

EDSR2 Double symmetrical ]
points, right-hand (2 ft.  |
radius) ............................. I

/ per pair 7/-
EDSL2 Double symmetrical I

prints, left-hand (2 f t .  I
radius) ............................. J

EDSRI Double symmetrical']
points, right-hand (1 f t .  I
radius) . . .  ................ '

> per pair 6/-
EDSL1 Double symmetrical I

points, left-hand (2 f t .  I
radius) ............................. I

A2

PPR2

FOR CLOCKWORK TRAINS
CA2 Acute-angle crossings

(for 2 ft .  radius track)
illustrated above ................ each 1 /6

PPR2 Parallel points, right-
hand ............................. per pair 3/6

PPL2 Parellei points, left-
hand ............................. „ „ 3/6

The above can be used for either 1 f t .  or
2 f t .  radius track.

DC2 Curved rails, double
track, 2 ft .  radius only . . .  f doz. 6/-

i illustrated price U*t

Bl  Straight rails ................ per doz. 3/6
Al  Curved rails ..................... „ 3/6
PR1 Right-hand points (1 f t .

radius) ............................ per pair 3/-
PL1 Left-hand points (1 ft .

radius) ............................. „ „*  3/-
PR2 Right-hand points (2 f t .

radius) ............................. „ 3/-
PL2 Left-hand points (2 ft.

radius) ............................ „ „ 3/-
Ask your dealer for

MECCANO LIMITED, Binns Road, Liverpool 13

BE TALL money back.
The amazing Stebbing System soon brings 3-5 inches
increase and new energy. Valuable Health Course,
also Success and Popularity Course, included FREE
with System sent for 5/- P.O. Details free. The
first original, and the one GENUINE guaranteed

Height Increase System.
STEBBING SYSTEM (M), 28, Dean Rd., London, N.W.2.

50 -SHOT PEA P ISTOL
Automatic Repeating Action,
Heavy Model, Black Finish.
With ammunition . . .  2/6
25-shot Heavy mode) Z '
15-shot Light model . . .  ]

6-sbol Heavy model L, _____ __
Postage 3d.each Pistol. Colonial postage
9d. Extra supply of ammunition 6d.
and 1/-. HERBERTS & CO.
(Dept. F.23), 81, Clapham Park Road, London, S.W.4

fojtOMATIG o);

& 2/6
1/3 Post 3d. iBal

otonial postage iffSgrjDIARYFOR BOYS
OF ALL  AGES

AIRCRAFT! FLIGHT! TRAVEL! AERO CLUBS!
RECORDS! ALL YOU WANT TO KNOW!

How  to  obtain the “M.M.”
The "Af.Af.” may be ordered from all Meccano

dealers, or  from any  newsagent or  bookstall.
Price 6d. per copy. Direct subscriptions to
this office will be a t  the rate of 4/- for six, or
8/- for twelve issues. As a rule, back num-
bers cannot be supplied, because we print only
sufficient copies to fill our standing orders. To
prevent disappointment, therefore, place a
regular order either with your dealer, newsagent,
or  direct with this office.

Meccano Magazine, Binns Road,
Liverpool 13 .

48 pages full of
data and illus-
trations to help
you gain your
"wingt.** In-
structive dia-
gram and in-
formation on
each Diary page.
Flying clubs and
schools, aeronau-
tical terms, aero-
dromes. Air  Photo-
graphy and survey.
The controls of an
aeroplane. Notable
flights.
Handsomely
bound in  c loth,
also leather.

1'-,1'652'6
Postage 2d. extraSize of  Diary x 3*

YORK READERS
will find full stocks of Meccano, Hornby Clock-
work and Electric Trains, Kemex, Elektron,

Dinky Toys, etc., at:

Pickerings, High Ousegate, York

Th icCrmra  is  se t  to i iucil »*«* and costs 8/-I l l l b  opdUU per month. The sum is the 50th of
£20, the price of a whole page advertisement. Over
90,000 copies of the December number were distri-
buted all over the world. You therefore reach this ex-
clusive public for approximately one penny a thousand.

BUTTERFLIES, BIRDS’ EGGS,
PLANTS, etc.

Obtain your supplies of Books, Collecting
Apparatus and Specimens from

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

'Phone: Temple Bar 9451.Full Catalogue Post Free

21- VALUE For EL
■ The'UNIQUE'Slide Rule J

Obtainable at all Stationers and Stores
o r  from LETTS QUICKREF DIARIES LTD.

160, SHAFTESBURY AVENUE, LONDON,  W.C.2

BOYS!  BUY YOUR COPY NOW!

ACCURACY GUARANTEED. Ten-inch OTHER MODELS
Slide Rule in Polished Mahogany (British /w
made), celluloid faced with log-log scale O O
in addition to Scales A, B, C, and D.
Flexible back.  Aluminium framed, view free w W
unbreakable cursor. Size ot rule 11 j ini. x1 |  ini. Service-
able as 21 / -  model. Supplied with case and full
instructions, including conversion Tables for Money
Calculations. Price 5/- each (post 3d., 3 post free).
5-in. model 3/6 (postage 2d.). 10-in. Universal rule with
additional Trig and Reciprocal Scales 6/6 (postage 3d.
extra). FREE GIFT of a set  of 12-in. Draughtsmen’s
Scales with each 10-in. rule. Thii rule makes an Ideal
Xma* Gift THE TECHNICAL SUPPLY CO. (M.H.),
Itorttik Hun, Garden Avenae, WHhdeea, Brighton.

BRICKS Plain cedar wood bricks,size 4 ins. x 2 ins. x 1 in.,
for constructing docks, sidings, roads,
buildings, etc. Invaluable for all layouts,
railway or farm; per box of 36, 3/-, post
free; three boxes, 8/-, carriage paid. Each
box includes sloping platform ends

and hinged wooden roof.
BURTT & SON, Stroud Road, Gloucester.

JIG-SAW ENGLAND. Each County interlocking.
Plywood, 3/- post free.— Aylett, Much Hadham, Herts.
COLLECT PHOTOGRAPHS OF RAILWAY TRAINS,
AEROPLANES AND SHIPS. 1/-  for six, 2/- per doz.
Any quantity of cards less than six 3d. each. Send

4d. for full list of titles, specimen and booklet.
Real Photograph* Co.

(Dept M.), 9, Union Court, Liverpool 2,

meccanoindex.co.uk
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Fit
Your
Machine
with this
and
BE SAFE
APEX
FAIRYLITE
THICK WHITE

CELLULOID REAR PATCH

Retail I 7 - each

I ALSO WITH 1 SCREW FIXING [
I at 1 / 3  each. Ask for No. 115. I
’____ - ________________________I

WILL  NOT WARP NOR LEAK; SOLID DRAWN.

BAILEY’S “SUPER” PUMP,  Celluloid Covered (Made in
ONE WITH STEEL LINING at 2/-, OR ALUMINIUM LINING at 2/3.
The linings are SOLID DRAWN, cartridge fashion, each pump being drawn from its own metal
blank, therefore there are NO solderings o r  loose pieces to leak. THIS IS THE ONLY SOLID
CARTRIDGE DRAWN PUMP MADE ANYWHERE. DO NOT BE MISLED WITH

IMITATIONS.

Two Styles)
15* x J* SIZE.

No.  107►BAI LEYS ' *
SUPER PUMP

PEX
\LUMINEX

APEX ALUMIN IUM ALLOY PUMP
drawn from the solid blank in our 200-ton presses like a cartridge.

In POLISHED OR BLACK ENAMELLED at 1/6 each for 15* x j *  Size.
I f  your dealer cannot supply, send the cash and we will send you the

Pump you ask for by return.
Apex Inflator Co. Ltd., Aldridge Road, Perry Barr, Birmingham

M l L BR  Q
TRADE MARK FOYLES

Booksellers to the World
New and second-hand books on every subject
Catalogues free on mentioning your interests.
119-125, Charing Cross Road, London, W.C.2.

Telephone: Gerrard 5680 (12 lines}.

Whether you be a newcomer to  the hobby of
MODEL RAILWAY ENGINEERING

or whether you are an “o ld  hand,”
we know you wi l l  be interested in

OUR NEW 1935-6 CATALOGUE! CASTING MOULDS
Make your own lead soldiers, animals,
Indians, etc. Sample Mould, 2/9.

Catalogue Free.
Industries, 13, Gordon Av., Twickenham.

I t  tells you all about our new
ELECTRIC 4-4-2 STANDARD TANK

LOCO at £2-19-6
In addition to the many new features which

include

STEEL "PERMANWAY" TRACK
Improved designs and reduced prices in the

ever popular model railway
WOODEN BUILDINGS

GOLD WATCH MOVEMENTS (Levers and Genevas)
very bandy for parts, screws, wheels, springs, etc. Send
1/- for sample.—Merkel, Watchmaker, Pilgrim Street,
Newcastle-on-Tyne.

POST
ZO FREE;

from L. & V. FLOWER LTD.
(Dept. 0.), 7,  Broadway,

Ludgate Hill, London, E.C.4.

FLOTILLA
is a particularly good naval
game, with correctly design-
ed battleships, cruisers,
destroyers and submarines.
P l aye r s  manoeuvre to
occupy “enemy” bases

marked on alternative charts of oceans, islands,
bays, estuaries, etc.

Price 726 and 5/-  from LEADING STORES.
Illustrated leaflet of “Ahoy” series of sea games,

prices 2/6 to £1  Is .  Od., from Publishers.
ROBERT ROSS & CO. LTD.

2. Albion Terrace. Southampton

Cl NEMATOG RAPHS
CINEMATOGRAPH FILMS
Standard size only. Write for Catalogue, post
free. Sample Film and Catalogue 1/- and 2/6.
Filmeries Co., 57, Lancaster Rd., Leylonstone, E.ll.The “MILBRO”  Catalogue is

always awaited wi th keen eager-
ness among Model Railway en-
thusiasts, who regard i t  as a
necessity on their work bench.

Obtain yours to-day 1

100 Pages. Price 6d.
From your local agent o r  Post Free from

MILLS BROS. ( Engineers ) LTD.
Dept .  M.M.

ST. MARY'S ROAD,  SHEFFIELD 2
‘Phone: 25742 ’Grams: Mills 25742 Sheffield

STUDENT'S MICROSCOPE
Just the instrument you want for your studies, a perfect
model of instruments that cost as many guineas as
these cost shillings. Adjustable cast metal stands, adjust-
able reflector, smooth easy focussing, beautiful finish.
Two sizes, 5|*, 5 /6  lOOx; 8", 8/6 150x. Post cart. 6d. ea.
(Money returned if not satisfied.) Complete with slides.
Special — Pocket Telescopes (by Holland), no larger

than a cigar, very powerful, 15/-.
C. A.  MAXWELL, F.S.M.C., Optician,

95, HIGH STREET, SCUNTHORPE.

INTERCHANGEABLE
PUZZLES

THE LATEST NOVELTY

Three different boxes:
THE BRUIN BOYS . . .  2/11
Cook and The Policeman 2/11
THE MAD TEA PARTY 3/6
AU figures in each puzzle have
interchangeable Hats, Heads,

Bodies and Legs.
One figure illustrated here.

Half Price Models
Engines, railways, etc. Just  like new. Many testimonials.

Xmas catalogue, 4jd. Purchase service.
MODEL EXCHANGE, 11, FRIARS STREET, IPSWICH.

CYCLING
WITHOUT
A VEEDER
IS  L IKE
L IV ING

A new interest awaits you i f  you
fit a “Veeder.”  I t  tells you to a
fraction how far you’ve travelled
—how far to go. The exact mile-
age from one place to another
—the entire distance cov-
ered—service your tyres
give—are to mention only
a few things every cyclist
ought to know.

THE BEST
always COSTS
a LITTLE MORE

BUT IS
CHEAPER IN

THE
LONG RUN

The Academy Series of
INTERLOCKING

JIG-SAW PUZZLES
A FINE RANGE OF PUZZLES

6d. to 63/-.

fyisiat upon
the genuine

Prices—Regular, all sizes . . .  7/-
Trip,  all sizes ............................. 15 /6

Sole Importer: F. E.  D ICKINSON,  St. Andrew’s  House ,
Ho lborn  Circus,  LONDON,  E .C . I .

3 / 6 CHANGING PICTURE PUZZLES 3 / 6
Two Different Pictures in One.

Obtainable from principal Stationers and
TOY DEALERS.

WRITE FOR FREE ILLUSTRATED LIST.
J. SALMON LTD.,

Puzzle Makers, Tubs Hill Works, SEVENOAKS.

meccanoindex.co.uk



THE MECCANO MAGAZINE xlvii

A FREE I.C.S. BOOKLET
I HAT CONCERNS YOUR FUTURE

The “UNION JACK”
The  Rubber  P r in te r— to  save

wr i t ing
Contains large
quantity of capi-
tal and small
letters, figures
and signs, scamp
designs, t ype -
holders, ink pad,
tweeze rs ,  i n -
structions, etc.

Prices:
Nos. 0 1 2

3d. 6d. 9d.

Nos. 3 4 5
1/- 1 /6  2/-

ANIMATED (MPIflt  TMtATftK

A Real Xmas Present
Makers :

T. MATHEWS & CO.  LTD.
Sandacre Street ,  Leicester

APPLY AT YOUR LOCAL STORES

No.  5 Outfit
Obtainable from leading Toy Dealers and Stores

If in difficulty, wr i te  to the Sales Agents:

CAVE & EASTERLING
(DEPT. 7)

11, REDCROSS ST., LONDON, E.C.1
YOU SHOULD SEE THE NEW "P INGO”
PICTURE PRINT ING SETS be ing  demon-

strated a t :
ARMY & NAVY STORES. HARRODS, PETER
ROBINSON (London). BARKERS (Kensington).
BON MARCHE (Gloucester). BENTALLS (King-
ston). FENWICK (Newcastle). GREYS (Birming-
ham). GRANTS (Croydon). JONES (Bristol).
LEWIS'S (Manchester, Birmingham, Leeds, Liver-
pool and Glasgow). MORGAN (Cardiff). MID.
DRAPERY CO: (Derby). STAFFORDS (Brighton).

WALSH (Sheffield). WILES (Manchester).

*¥iost young men make a slow start in
life, and have to wait a long time for
promotion, because they have no special
knowledge of the sphere of work in which
they are engaged.

lhere is only one way to avoid that; the
way of spare-time specialised vocational
training. The International Correspondence
Schools have been giving such training for
44 years and have enrolled more than
4,500,000 students, hundreds of thousands
of whom have won substantial success.

THtAVIAN AIRSHIP

1 he f in .  real Hying rtouct Mu imp. j u .  / 1 /  A
long; 12 In. dia. inflated. Self-lifting. *+  °
Elastic Motor propulsion. Controllable Post 6d.

for flying height and direction. extra
Send for free list of other “Av ian”  Aero Toys
TROY TOY MANUFACTURING CO.  LTD.
Av ian  Works,  Map le  Av . ,  Leigh-on-Sea,  Essex

“HOME TOYMAKING,” just published, with 180
illustrations of practical amusing toys, 1/2. Dolls*
House Paper, brick, tile, etc. Six assorted sheets, 1/6.—
Industries, 13, Gordon Avenue, Twickenham.

Electric Home Cinemas. Standard Films Cheap.
Lists, — Pictures, 109, Kcnlor, Tooting, London.

CHEMISTRY®
SPECIAL SAMPLE PARCELS LLIjk

REMARKABLE VALUE. Contents: 2? 11 . ■
I Bunsen Burner (value 1/6), I Beaker.
150 c.c.; 3 Test Tubes, 4'xA", 1 Flask. |
100 c.c.; Glass Tubing. Rubber Connec- jPV
don Tubing; Corks Filter Papers, etc.
3/6 value for onlv 2/6, post etc., 4d.
(Colonial post 9d.) HERBERTS <£ CO.
(Dept. F.24). 81, Clapham Park Road, London, S.W.4.

Patents for Inventions, Trade Marks: Advice, Hand-
books, and Cons. free. B. T. King, Regd. Patent Agent,
146a, Qn. Victoria St., London, E.C.4. 49 years' refs.

this booklet is comprehensive. I t
explains the I.C.S. method in  detail, and
gives brief particulars of all I.C.S. Standard
Courses, covering practically every branch
of commerce and industry and many
professions. Twenty - five other I.C.S.
booklets, each dealing with one group of
Courses, contain everything the ambitious
man would wish to know about the par-
ticular Course or Courses that meet his
individual needs.

Our 26 booklets, averaging 54 pages
each, are entitled as follows:

WITH
MECCANO, TRIX
AND YOUR OWN
BUILT-UP MODELS

A REVOLUTION HAS OCCURRED
and the *G.M.* BALL
RACE TURNTABLE IS
UNDERNEATH IT  ALL.
If your model weighs anything up
to 56 lbs. you can turn i t  with your
little finger BECAUSE there are 45
Hardened Steel Balls in accurately
machined races with adjustable

centre screw, therefore —

I.C.S. Couries
Advertising
Aeronautical

Engineering
Agriculture
Architecture & Building
Art for Commercial Use
Chemical Engineering

of Instruction
Marine Engineering
Mechanical Engineering
Mining
Motor Engineering

ASK
FOR
THE

Radio
Railway Equipment

and Running
Salesmanship and

Window Dressing
Scientific Management
Service Examinations
Short-Story Writing

and Journalism
Textile Manufacturing
Woodworking

CRAWFORD

TARTAN

SHORTBREAD
SOLD EVERYWHERE
IN  DIFFERENT SIZES
BUT IN  ONE QUALITY
ONLY - THE BEST

Commercial Training
Civil Engineering
Domestic Engineering
Electrical Engineering
General Education
Languages
Lettering & Showcard
Writing

THERE IS NOTHING TO FEAR
from wobbling. All over the World Turntables

are giving satisfaction.

Only 1 /6  each
(These booklets include the preparatory Courses for the

various Examinations.) From your Local Toy Shop or write DIRECT to
the Manufacturers;

Ij you unsh to make a real success of your life, write for
any one (or more) of our booklets. It is free. So also is
our expert advice on any matter relative to your career.

International Correspondence Schools Ltd.,
218, International Bldgs., Klngsway, London, W.C.2.

G. M. PATENTS CO.
26, NEW BUILDINGS, PRICE ST., BIRMINGHAM 4

' P.S. The Improved, Pattern Gear Wheel to fit the above
JG.M.* Turntable now ready. 1/- each. Post Free 1/2.

YOUR OWN GROCER OR
BAKER CAN SUPPLY

meccanoindex.co.uk
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READERS' SALES
Wanted. Large Kodak developing tank and acces-

sories, rapid electric printing box and Meccano H.V.
220-250-volt electric motor and rheostat,—Plowden,
15, Bowmont Gardens, Glasgow, W.2.

Sale, Complete Gauge O Railway. Cost 16 gns.
5 gns. or offer.—Waldron, Cedars, Marlow.

Films. 30 feet, 9.5 mm., 1/- each, also others; 100
feet, 35 mm., lid.—  Robt. Hobbs, 20, Mansebrae,
Glasgow, S.4.

Sale. ConstrumcDts Set 100, cost 37/6, sell 20/-.
Frog Puss Moth, cost 17/6, sell 10/-. Both excellent
condition.—Foskett, Branscombe, Ashurst Road,
Tad worth, Surrey.

Bargains: 2 large boxes Wireless parts, valves,
diagrams, worth £1—5/6 each. Modem powerful 3-
valve Wireless, valves, speaker, cabinet, worth £4 —
25/-.  2-valve set 10/-.—60, Avenue Approach, Bury St.
Edmunds.

Gem Air Gun, cost 35/-, 15/-. Three House ’Phones
and spare case, cost 70/-, 15/-.—4, Kettiebaston
Road, London, E.10.

Sale. Toy Cinematograph, films, slides, cheap.
Apply —290, North Circular Road, Dublin.

9.5 m.m. Projector. Cost 55/-. All voltages. With
films. As new, 35/-.  —138, Fordel Road, Catford,
London.

New Construments “20/’ accept 11/- .  Ukulele, cost
17/6, accept 8/6. Also many books and magazines, sell
cheap.—"Darky,” Stainforth, Doncaster.

Sale. 7/6 Kay and 4/6 B.G.L. Chemistry. Hardly
used, 5/9. Junior Typewriter, cost 15/6, take 5/6.—
Bickmore, 22, Dumnow Road, Andover, Hants.

Gauge OO Bing dockwork train, rails and accessories
—stamp for list. Also postcard enlargements of show-
men's traction engines, 6d. each, post free.—Wilkinson,
17, Princeville Street, Bradford.

Gent.'s cycle, 20 in. frame, 26 i n .x l f  In. Dunlops.
Fine machine, suit short rider, bargain, 30/-.—20,
Dartmouth Road, N.W.4.

Student’s chemical balance, new, 27/6. Also labora-
tory apparatus for disposal, cheap.—Write, Harvey,
2 ,  Wellington Avenue, Chingford.

Cheap, "B.O.P/s,11 January 1931 to August 1934.
Perfect condition. Good Microscope.—124, Belmont
Road, Bristol 6.

"Meccano Magazines,” January 1929-August 1935.
1/ -  Year. Postage extra. —Bateman, Fairleigh,
Draughton, Skipton.

Sale. Standard size cinema films and cinematographs.
Send for particulars,—10, Melbourne Grove, Horwich,
Lancs.

Pathescope Home Movie projector, resistance, super
attachment, new screen (3 ft.  3 in. X 2 ft.  3 in.), 18 super
reels (11 titles), and all accessories. £14, bargain.—
Howe, 4, RosavilJe Road, Fulham, London.

Idea! Christmas Gift. ’20’ and '‘Plus' Construments
Outfits. Together make /J00 worth scientific instru-
ments. Hardly used. 12/6 each.— Harris, 23, Maindy
Road, Cardiff.

Sate, 1923-1933. Good condition, unbound.
Lot or separately. Offers? —W., 55, Cowan Street,
London, S.E.5,

Sale. Two Marconi, one Columbia, brand new, 1935,
£4/4/-; Two- Valve Cabinet Wireless Sets, complete
with new* Batteries, Valves, Loud Speakers. Take
£3/10/-; also few old 3 and 4 valve Sets a t  £2.—Cadet
F. A.  Moyle, "Hesperus," Nautical College, Pang-
bourne, Berks.

Bargains. 22/6 Bing Cinema 250-v., three Films,
15/-. 16/9 Bowman M135 Steam Engine, 10/-.
Dynamo, 5/-. Two Vacuum Tubes, 5/-, worth double.
Stamp particulars.— Ravensdale, Corpacb, Inverness
Shire.

Sale. Size 4 Lott's Bricks, 10/-. Accessories, 2/6.
7 1/48 Scale Aeroplanes, 6d. each.—Wickham, 48,
Rose Avenue, South Woodford, E.18.

Seiling Conjuring Apparatus, Good effects cheap.
Stamp for list.—D. Sanson, 194, Grange Loan,
Edinburgh.

Sale. "M.M." 1923-1933. Good condition, unbound.
Lot or separately. Offers?—W,, 55, Cowan Street,
London, S.E.5.

Sale. "M.M.’s,” Jan. 1930 to date, 8 a I / - ;  "Modern
Boys," No. 131 to date, 12 for 6d.; all complete,
minimum lot, 2/6.  Ensign 2JB box camera, cost 15/- ,
4/-. 6 volt D.C. gauge O tank loco, 24 straights, 12
curves, 2R, !L*hand points, 2 ft. radius; cost 55/-,
17/6. Excellent condition—also the following: 60 4d.
school and adventure stories, 7 for 6d.; Percy Wester-
man Omnibus of Stories, 1/6.  Several good 3/6 books.
1/-, List, stamp.—D. L. Johnston, 64, Glisson Road,
Cambridge.

Sale. Gauge O rolling stock, rails and accessories in
good condition. List.—Owen, 21, Church Road,
Gillingham, Kent.

Electric Speed Boat. Cost 50/-. Offers? —Sewell,
12, Goldsmith Road, London, W.3.

Pathescope Home Movie (double claw), complete
with Supar Attachment, Type "C  Motor and Resist-
ance in perfect order, £8/8/-. Pathescope Model "B”
Motocamera, £4/12/6. Super Films for sale from 10/-.
—J .  G. Kirkham, 78, Orford Avenue, Warrington.

Foreign Stamps. Disposing of collection in sections.
Bargain offer first five genuine applicants.— R. T. Box,
The Laurels. Compton Road, Lindfteld, Sussex.

Advertiser has numerous stamp duplicates for dis-
posal by sale or suitable exchange.—Price, "Spring-
field," 22 Tyrtran Avenue, Llanelly.

Wanted. Magnet*, 1929 or 1930. Schoolboys1 Own,
1932. Must be  clean. Send Ibt. —W.  Brook, Coningaley
House, Hereford.

MECCAN©
MAGAZINE

Registered at G.P.O.,  London, for transmission '
Canadian Magazine Post.

EDITORIAL AND ADVERTISING OFFlCt»;
LIVERPOOL 13 ,  ENGLAND.

Telegrams : " Meccano, Liverpool,”

Publication Date. The "M.M"  is published o,
the 1st of each month and may be ordered from anj
Meccano dealer, or  from any bookstall or newsagent
price 6d. per copy. It will be mailed direct fron
this office, 4/- for six issues and 8/- for twelve issues

To  Contributors. The Editor will consider articles
and photographs of general interest and payment wii
be made for those published. Whilst every care will
be taken of articles, etc., submitted, the Editor cannot
accept responsibility for any loss or damage. A
stamped addressed envelope of the requisite size should
be sent where the contribution is to be returned if
unacceptable.

Readers’ Sales and Wants. Private advertisements
(i.e., not trade) are charged Id. per word, minimifc /-.
Cash with order. Editorial and Advertising ma era
should not be dealt with on the same sheet of r-a per.

Advertisers are asked to note that private ad' rtise-
meets of goods manufactured by Meccano Lfiriited
cannot be accepted.

Small Advertisements. 1/6 per line (average . ;ven
words to the line), or 16/ -  per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, ana
latest net sale figures, will be sent on request.

Press Day,  etc. Copy should be sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 6th of each
month for following issue. Half-tone blocks up t<
100 screen.

Proofs of advertisements will be sent when p<.-ibl*
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booVif
one inch or over. Other advertisers desiring voucl. *rs
should add 8d. to their remittance and should qniei
voucher copy a t  same time.

Remitlances. Postal Orders and Cheques should be
made payable to Meccano Ltd.
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This Month’s Special Articles
Page

700
706

730-2
716
761
702
722
694
763
734
733
693
688

748-9
736

750-755
710
740
744
737

746-7
728
705
726
718
690
714

757,759
696
738
708
698
720
712

Aire and Calder Navigation
Air News
Books to Read
Building the "Princesses” at Crewe . . .
Competition Page
Conjuring Tricks for Christmas
Early Continental Locomotive Types
Engineering News
Fireside Fun . . .
From Our Readers
Ghost Story: "The Speed Boat Passenger’
Golden Gate Suspension Bridge
Great Ports, XVI1—Capetown
Guild Pages
Heat as an Enemy of Speed
Hornby Railway Company Pages
Lighthouses along the Californian Coast
Meccano Aero Engines
Meccano Domestic Gadgets
Meccano Fire Engine with Real Pumps
Model Building Contests and Results
Optical Illusions
Puzzles Page
Railway Bridges
Railway News
Southampton to Havre by "Si. Bnac”
Stainless Steel, Development of
Stamp Collecting and Stamp Gossip .. .
Suez Canal
Suggestions Section
Testing "Bristol" Aero Engines
Through the Alps on Lhe Footplate ...
"West Coast Express,” New Zealand
Yorkshire’s Underworld

Ship Photograph Postcards
Splendid real photographs of 600 Liners, Freight-
ers, Sailing Ships, Cunard White Star, Clan, Blue
Funnel, Harrison, Elder Dempster, Blue Star,
Lamport, Bibby, Ellerman Lines, etc., 2d. each,
2/- per dozen, post free. Send 3d. for illustrated

list and specimen postcard.
B. & A. FEILDEN

12, Harlech Road, BI undellsa nds, Liverpool

Readers' Sales advertisements continued from previous
column.

Stamps for sale, very cheap, great value.-—Stewart
Reid, Deramore Drive, Behast.

Sale. "M.M.’S,” 4 volumes, 1924, 1925, 1926, 1927.
What offers? Sound condition.—3, Landsdowne Road,
Bridlington.

Sta.bil Model Construction Set, nickel, 350 parts: 170
bolts, rubber tyres, cost 115/-, 52/6 or nearest offer.
Clockwork motor, almost new, 10/-. 400 different
European stamps 1/6. Particulars. —David, 96, Green-
croft Gardens, London, N.W.6.

Sale. Rails, rolling stock, accessories, cheap. Also
clockwork gramo. motor and pickup, 7/6. Portable
gramophone, 5/6.—Sheppard, 12, Newton Grove,
Leeds, 7.

Sale. Electric Speedway, as new, 10/-.  Three annuals,
5/-. —Wilson, 17, St. Andrew’s Avenue, Ashton,
Preston,

Wanted. "M.M.’s,” Nov. and Dec., 1929. Good con-
dition. First offers.—J.  O’Donoghue, Frankfield, Cork,
I.F.S.

Meccano Magazines, 1925 to 1932 inclusive. Motor,
Aircraft, Engineering Wonder Books. Excellent con-
dition. Offers.—265, Babbacombe Road, Torquay.

Sale. Three sets Erector. Many extras. Cost £6-10s.
Cannot separate. Offers?—Bosley, Ivydene, Broadway,
Didcot.

Sale. Bassett-Lowke 4-4-2 Tank engine, No. 596B.
Gauge I electric, 8-volt D.C. track, reversing. Cost
£7-7-0, as new. What offers?—Hindle, 19, Bacup Road,
Rawtenstall, Lancs.

Nice collection, 1,600 stamps, whole world, in
Victory Album, 10/-.—Creamer, 2, Winscombe
Crescent, Ealing, W.S.

Sale. Hobbies A2 fretwork outfit, cost 16/6, accept
9/6. Excellent condition.—Pilkington, 150, Upper
Sheffield Road, Barnsley.

Sale. As new, 22/6, Bing Projector. Mains model,
220/250 A.C., 22/6, new. With film, Eskimo Life, 15/-.
Bassett-Lowke O gauge steam engine. Good condition,
2 gns., new. Offers? —White, 86, Clarence Road, Derby.

Bing 4-bank portable typewriter (£5/17/6 model),
price £2/18/6; Patbe "Kid’’ complete, £2; Patbe Home
Movie, £4/10/0.-85, Killingham Road, Bradford,
Yorks. 'Phone 8547.

Cycle, Humber, gent.’s, in good condition, complete,
35/-.—M. Townsend, High Street, Banstead.

Ordering the “M.M.” Overseas
Readers Overseas and in foreign countries Viay

order the "Meccano Magazine" from regular Met ,;. ;0
dealers or direct from this office. The price and
subscription rates are as above, except in the cases o
Australia, where the price is 1 /2  per copy (postage
extra), and the subscription rates 8/- for six xpemths
and 16/- for 12 months (post free); Canada, where
the price is 10c. per copy, and the subscription rj»tes
65c. for six months, and $1.25 for 12 months (post paid)

The U.S.A, price is 15c. per copy, and the subsfinpticn
rates $1 and $2 for 6 and 12 months respectively
(post free).

Overseas readers are reminded that the prices
shown throughout the "M.M"  are those relating to
the United Kingdom and Northern Ireland. Current
Overseas Price Lists of Meccano Products will be mailed
free on request to any of the undermentioned agencies.
Prices of other goods advertised may be obtained
direct from the firms concerned. , -,,
CANADA: Meccano Ltd., 187-189, Church St., Toronto.
UNTIED STATES: Meccano Co. of America lnc.t

New Haven, Conn., Meccano Co. of America
Inc., 200, Fifth Av., New York. , : »

AUSTRALIA: Messrs. E. G. Page & Co.,
52, Clarence Street, Sydney, N-S.W:

NEW ZEALAND: Models Limited, Third Floor,
Paykel’s Buildings, 9, Anzac Avenue (P.O,
Box 129), Auckland, C.l.

SOUTH AFRICA: Mr. A. E. Harris (P.O. Box 1199)
142, Market Street, Johanntsburg.

INDIA: Karachi: Daryanamal and Bros., Elphinstoiif
Street, Bombay; Bombay Sports Depot,
Dhobi Talao. Calcutta: Bombay Sports
Depot, 2, Lindsay Street.

The Editor w-ishes to make known the fart that
i t  is not necessary for any reader to pay more than
the published price. Anyone who is being overcharged
should lodge a complaint with the Mecca nd agent
in his country or write direct to the Editor.

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior  45/- ,  Mark 1 30/-,
Junior  20/-, Webley Air  Rifle  80/-
Write for List. 1 WxBLxr & ScoTT LTo.,
87,  WlAMAN STRKKT,  BIRMINGHAM, ENG.

si ir imHiMii iuwmnnrt>Ti ir iUHimiLjii i i i i i i imiJ<i'  n i iuo i  ui j i i t i i i 'Mumit i i juHi

| * MECCANO WRIT ING’  PADS are supplied In |
= two sizes, each consisting of 50 printed sheets of =
| tinted paper wi th  cover. Price—Large, 1 / -  each, |
= and small, fid. each (post free).
E ENVELOPES to match. Price, per packet of  50, E
| 8d. post free. =

Meccano Ltd., Binni Road, Liverpool 13.

meccanoindex.co.uk
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RUN  YOUR OWN  TRAIN SERVICE!
REALISM-on a

Bassett-Lowke
Railway!

"TRAIN
S IGHTED! "
A sh r i l l  wh i s t l e  i n
the  d is tance— the  roar  of
t he  oncom ing  express—buffers
g l i n t i ng ,  p i s tons  wo rk i ng .
The  c l i c k  of  an  e lec t r i c  sw i t ch  and  w i t h  a
c runch ing  of  b rakes  ou r  m in i a tu re  express  pu l l s  up
at  t he  modern  mode l  s t a t i on  of  “ASHFIELD. ”  A few
momen ts ,  t hen  c l i c k ,  she’s off aga in ,  t ea r i ng  round  t he  t r ack .
Fasc ina t i ng  to  man ipu la te—a mode l  r a i lway ,  and  more  popu la r  t h i s
year  t han  ever.  Jus t  l ook  at  t he  mode l s  f r om ou r  Ra i lway  Ca ta logue .

L .M.S .  Ra i lway  Compound •ENTERPRISE .”Our  first L.M.S, Compound Our  gauge "O"  steam
proved so useful and
popular ,  chat th is year we
have produced an improved
design.
NEW pr ices:  C lockwork ,
32/6 .  Electr ic,  6-8 vol ts
d.c.. 39 /6 :  a.c., 44/6.

locomot ive ,  w i t h  brass
bo i le r ,  double act ion
cy l i nde r ,  r eve rs i ng
mo t i on ,  etc., an ideal
g i f t .  L.M.S. r ed ,  G .W R.
Green and Black, 50/-.

Standard  Tank  Locomot ive ,
No .  5374.

r cw  r is a great asset o f  this smart
l ook ing  standard Tank Locomot ive.
F i t ted  w i t h  f i rst  class mechanisms.
Prices: C lockwork  and electr ic ,
d.c.. 42/ - :  a.c., 45/- .

Schools Class "Merchant  Tay lo rs , "  No .  910

An  appropr ia te  mode l  for  London and
the  South is ou r  latest S.R. "Schoo l s "
class, f i t ted w i t h  smoke deflectors and
leading characteristics.
Prices: C lockwork ,  90/ - ;  Electr ic,  a.c.
and d.c.,  105 / - .G.W.R .  4-6-0 Express Locomot ive  K ING GEORGE V ,

No .  6000.
A fine super-detai l  wo rk i ng  mode l  of  the famous engine wh ich
wen t  to  America.  A new p roduc t ion  th is  season.
Prices: C lockwork  and e lec t r  c ,  d.c., £8 8s. 0d : a.c., £9  18s. 6d .• N.B .—Here  there  is on l y  room  fo r  just a glimpse o f  the  many

models  we  have created (or this  Christmas season, bu t  they  are
all contained i n  ou r  new season’s Mode l  Ra i lway  Ca ta logue ,
A . I 7 .  Price 6d ,  post f ree.  Also Free Folder of  latest l ines. FB. 17,
available on  request .  Ge t  your  copies now !
B.17 Engine Catalogue, 6d. S.17 Model  Ship Catalogue, 6d .

A SENSATION! THE TWIN TRAIN TABLE RAILWAY! (Gauge 00 )
point and crossing is the work of a second, and i t  is just as
easy to take them apart.
No  description of these trains can possibly do them justice.
You must put your hand on the switch before you can realise
what a revolution has been created in model railways.
And the price—35/- only for the Passenger Train, 30/- for
the Goods—complete wi th track and controller—is
unprecedented value (14 volts a.c., or  12 volts d.c.).
Wr i t e  for free booklet of the Bassett-Lowke Twin Train
Table Railway, TT.17, and be one of the first boys in your
town to own a “Tw in . ”

Two electric trains running on the same line at different
speeds, in  the same o r  opposite directions, forwards o r
backwards, fast o r  slow.
Here are some of the outstanding features o f  this new gauge
“OO”  railway, which has astonished the experts and sent
thousands of boys wild wi th delight.
Here is something different, and far ahead of anything of the
kind ever attempted before, a scale miniature train system
which can be operated inone quarterof thespaceusually needed.
Each vehicle is fitted wi th automatic couplings, the steel
rails are mounted on a specially moulded base keeping the
track rigid and smooth running. To join on the rails,

The  Twin  Tra ins—Passenger and  Goods (Foreign) .

BASSETT-LOWKE LTD., NORTHAMPTON
I /Stirt/'lfcl OFF,CE AND OWROOMS:  UAUfUCCTCD OFFICE AND SHOWROOMS:LUlWUN 112, H IGH HOLBORN,  W.C . I  MANL.nE3 l tK .  28, CORPORATION STREET

meccanoindex.co.uk



I'HE MECCANO MAGAZINE

MECCANO
ENGINEERING FOR BOYS

The Best Hobby
in the World for Boys

Every boy is happiest when he is inventing, creating and building.
That is the reason for the everlasting popularity of Meccano. I t  is the
most wonderful and the most fascinating hobby in the world, because i t
enables full scope to be given to all the inclinations and desires chat
are the natural heritage of boys.

There is no l imit to the number of models that can be built with
Meccano—Cranes, Clocks, Motor Cars, Ship-Coalers, Machine Tools,
Locomotives—in fact everything that interests boys. The most wonder-
ful thing about Meccano is that i t  is REAL ENGINEERING; yet i t  is
so simple that any boy can join in the delightful fun and excitement of
model-building without having to learn anything. A beautifully illus-
trated Book of Instructions and a screwdriver and a spanner—the
only tools required —are included wi th every Outfit.

Make friends with your dealer—he can help you

A M •ccano Outfit. Pr ic *  5 / -

Meccano OutfitsPrices of
COMPLETE OUTF ITS

ea chA Ou t f i t
B
C
D
E
F
G
H
Hw
K
Kv*

7 /6
10 / -
15 / -
20/-
30/-
55 / -
72/6
97/6

132/6
. 157 /6
. <00/-

(Carton)
(Cabinet)
(Carton)
(Cabinet)

13Meccano Limited, Binns Road Liverpool

■ s ' l

1 his Sf>iemi ;ri working. model uj a Motor Chassis built entirely u/
Meccano Parts. It is fitted with Ackermann steering gear, four speed forward
j q j  reverse gear-box, single plate clutch. and differential gear. 1 /wunfu/Jy illustrated 8 - page folder . £»uing
full instructions for building the model can be obtained, from any Meccano dealer, pr-ce 3d . ,  or direct from
Meccano Lui, ,  Binns Road, Liverpool 13 ,  price 44.,  post fret. Ask jar Leaflet Xo. l a .

ACCESSORY OUTFITS
A* converts  A Outfit in to  B each 2 /6
Ba B ,, „ c 3/-
Ca C .,  D 5 /6
Da D . E 5/6
b i E ., .. f 11 / -
Fa F . G 26/6
Ga G ,. ,. H 17/6
Ha H K 60/-
Ka K L 225/-

D Meccano  Out f i t .  Pr ice  15/

PUBLISHED BY MECCANO LTD., BlXHS ROAD, UmPODL 13. ExGLANP
Printed by  John Waddington Ltd. Leeds am  I,onton
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