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THE 1938-9 HORNBY BOOK of TRAINS

The 1238-9 issue of the "Hornby Book of Trains"” should be in the
hands ol every railway enthusiast.

The beautitul coloured cover shows a striking picture of the famous
“Cornish Riviera Limited,’”” specially painted by the well-known
artist Bryan de Grineau. The contents of the Book are more varied than
ever. They include articles, fully illustrated by splendid photographs,
dealing with Iittle-known features of railway goeds lraflic, automatic

train cantrol on the G.W.R., the famous LIN.ER. and L.M.5 expresses
on the London-Scotland routes, the mystenes of the Travelling Post
Olfice, and the Continental Boat Trains of the Southern Rallway.

In addition the Book forms a complete catalogue of Homby [rains lor
electric and clockwork railways. All the Hornby Locomotives, Rolling
Stock and Accessornies are beautifully illustrated in full colour

How to obtain the Book

The Hornby Becok of Trains may be obmined hom any Meccano dealar,
nrice 3d,. or dire~t from Meccano (id, (Dept. A M), Binns Road, Liverpoo!
13, price 4id. post frea, In the latter case 3 remittance in stamps should
be sent and the name and address of the sander should be cleatly written,

Readers living i Australia, New {ealand or South Aflrica who reguire

AUSTRALIAN AGENTS: E. G Page & Co., 52, Clarence 51, Sydney
(PO Box 1832k}

NEW ZEALAND AGENTS Models Limited, Paykel's Bulldings, Anzac
Avenue, Auckland C1 [P.O. Box 129).

Published by MECCANOQO LTD.

(Dept. A.M.),

copies should send their postal orders for 8d. {which includes postage) to
the addrasses given below The Meccano Branch at Toronto will deal with

Canadian orders and the price 15 |5 cants postpaid.
Readers living in countries othar than those mentioned should order
irom Meccaro Ltd, Binns Foad, Liverpocl 13, sending &d. in stamps
with their araser.

SOUTH AFRICAN AGENT: Arthur E. Harns, 142, Market Strest,
Johannesburg [P Q. Box 1199}

CANADIAN BRANCH: Meccano Lid, 1B7-1B%, Church 5Swreel, Tarono

BINNS ROAD, LIVERPOOL 13
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A REAL PETROL-DRIVEN KACING
CAR CAPABLE OF 50 M.P.H.

Here's a genuine model of a racing car exactly
as you see them at Brooklands or the Crystal
Palace! Its perfect detail and remarkable per-
formance make it a joy to run and it gives the
thrill of a full size car.

You can tether it to a pole in a confined space or
you can steer it in as large a circle as you like.
It's grand to watch it knocking off lap after lap
at high speed.

The model is built from a construction kit
which is so designed that even the youngest of
builders will have no difficulty in carrying out
the construction. No special tools are required—
only the normal screwdriver and pliers.

It is powered with the ‘Speedway’ Petrol Motor
developing 5 H.P. and 8,000 r.p.m., the drive
being through a real operating clutch. Pneumatic

tyred wheels, front and rear axles, friction front
wheel drive, chassis members and numerous

other parts are all ready machined and assembled.
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HAMLEYS present the “SPEED DEMON”’
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WHEEL TRACK 84 in. WHEEL BASE 144 in.

(Made in U.S.A.)
Complete Construction Kit
‘Speedway’' Petrol Motor

(Assembled and wired up with coil and con-
denser ready to run) ... £l

5

TOTAL WEIGHT 5 Ibs.

£4 10 0
£4 2 6

Telephone:
Regent 3161

Esid ITe0
DROTH R, AT

J

By Appointment to
MHoMIEY

H. M. Quean Mary

200-202, REGENT STREET, LONDON W.1 (Owur Only Address)
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Thart is what Miller offers you in the new v R ——— Ty r—
Ultra-light dynamo set—a set which com- B By
bines brilliance and efficiency with light | B

welght.

Modern lightweight, streamlined, car-type e
headlamp, with press button control. Stan. e :
dard 6-volt 3-watt car-type bulb (gas-filled).
The 154 oz. dynamo weighs only 475 oz.
per watt, can be adapted for either front or
rear wheel drive and can be used in con-
junction with a tail lamp.

Set complete 12/6

All chrome .. I5/6

Tail lamp .« 1/6 extra
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CYCLE DYNAMO
SETS

Catalogue free from: H., MILLER & Co.
Ltd., Aston Brook Street, Birmingham, 6

London: Devonshire Hse., Charlotte St., W.1 TS e e e
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A SQUARE DEAL
FOR MODEL

OU'RE certain of a square deal with

Milbro Locos. They're true-to-scale
replicasof actual locomotives—mechanically
pertect, thrillingly real! Milbro Locos run
with the same precision, are built to the
same high standard as the fine expresses
they represent.

@ Send 6d. for your copy of
the 100-page catalogue
describing the full range
of Milbro products.

M ILBR Y evrr05cair

veplicas fovveliability

MILLS BROS. (Model Engineers) LTD., Dept. M.M., ST. MARY'S ROAD, SHEFFIELD
London Showrooms: 2, Victoria Colonnade, Victoria House, Southampton Row,. W.C.1
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Collecting Dinky Toys is one of the most fascinating of all hobbies. These realistic miniatures are unique In their rich colouring and
rerfection of design and finish, and their range is so wide as to appeal to all tastes New items are continually being introduced to the
range, amongst which are scale models of a Mobile Anti-Aircraft Unit and an 18-Pounder Quick-Firing Unit.

OVER 300
VARIETIES

PERFECT
SCALE MODELS

" " ARMSTRONG WHITWORTH FLYING BOAT "CLIPPER ™
FAIREY ""BATTLE" BOMBER EMPIRE FLYING BOATS SWHITLEY" BOMBER

—
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LIinky i.;.'.l"r':l O ‘-'.I..I'i:a-[

Dinky Toys No. 60n Scale models of the famous Imparial Airways

Model of the Fairey "Battle” day bomber, a type Flying Boats. F?“ﬂl‘fﬁhmﬂ'dﬁii ﬁlf'ai'?Fl? ”5”?‘351; Dinky Toys No. &0v

much used by the RAF. It carnes 2 pilot anc 'L:I'H:.’g'.l!:'_ﬂllrl.. ) . {T,mm;‘?us.” 3 _Lurmlr,“ Scala modal of the'Whitlay" long-range heavy

gunner Prico 43d. each ''Challenger,”” “"Lenturion, .E"*E”:m”“'.. bomber adopted by the R.AF. Price 8d. each
“Capelia," 'Ceres,”" ""Clio,”” ""Calypso,
“Corinna’’ and “Cheviot.” Price 1]- each ARMSTRONG WHITWORTH Scale model of the Pan American Airways

ATLANTIC FLYING BOAT “WHITLEY" BOMBER flying boat that took part in the tranzatlantic
Dinky Toys No. &0x (With Shadow Shading) Dinky Toys No. 641 experimental flights in 1937
REFUELLING TENDER Similar In tvpe 1o the Empire Flying Boal Similar ta Dinky Toys No. 60v but with Aur Minmistry Price 1/- each

Assarted colours Price 1]- each  Shadow Shading. Pnica 17d. each

HAWKER "HURRICANE™ SINGLE-SEATER

I T ' f FIGHTER (Shadow Shaded)
NEw HIS MON H L]'l”!':‘f T{i].u'f,' Mo &72h
¢ o Scale model of the Hawker “"Hurricane' single-

seater Fighler extensivaly used by the R.A.F.
MOBILE ANTI-AIRCRAFT UNIT

Price Bd. each

HAWKER "HURRICANE' SINGLE-SEATER
FIGHTER (Aluminium Finish)

Dinky Toys No. 60y
Realistic model of Thompson Bros. Tender
used for retuelling =eroplanes al serc-

dromes. Price Bd. each Dinky Toys Mo, 161

Comprises scale moedels of a quick-firing anti-aircraft Gun
mounted on a mobile platform and a Searchlight mounted
on a lorry. Both Gun and Searchlight have elevating and

AIRSPEED “ENVOY'™ MONOPLANE

swivelling movements. Price 37= per set Dinky Toys No. 625
Simifar to Dinky Toys No. 62h, but with Alumini
18-POUNDER QUICK-FIRING FIELD GUN UNIT inish, o Price. G, each

JUNKERS Ju 90 AIR LINER
Dinky Toys No. 142
Comprises scale model 18-pounder quick-tiring Field Gun,

Dinky Toys No. é62m Trailerand'Light Dragon’’ Motor Tractor. Price 24= per se!

Scalea modael of the Airspeed "Envoy’ twin-
engined commercial monoplane. Assorted

colours. Price Bd. each AEROPLANES

THE KING'S AEROPLANE
Dinky Toys MNo. 62k

Scale modal of the Airspeed "Envoy”
supplied to the Air Council for the King's Flight
Price Bd. each

Dinky Toys MNo. 62Zn
Scale modal of the latest type of German air liner,
having a top speed of 256 m.p.h Price 11d. each

GIANT HIGH-SPEED MONOPLANE
Dinky Toys No. &2y
Similar in type to Junkers “"Ju 90" Air Liner
Assarted colours. Price 11d. each

ARMSTRONG WHITWORTH
“ENSIGN'™ AIR LINER

MAYD COMPOSITE AIRCRAFT

Dinky Tovs No. 61z

This sot consists of six models of French Aeroplanes—Dewaoitine 338,

A Dewoitine 500d, Potez 58, Poter 56, Hannot HIBOM and Farman F360.
[Made in the Meccano Factary n Paris.) Price 3/-
Dlﬂkf Tﬂ-}"l Mo, I!IEP ad 1,
Scale model of the largest British air hner. IMPERIAL AIRWAYS “FROBISHER™ CLASS “H_EH_ |
Six models available, named: *“‘Ensign,”’ Scale models of the Imperial Airways "Frobisher"
“Elsinore,” "' Explorer,” “Echo,"” " Ettrick" class liners. Threa models avallable, named:
and “‘Elvysian."” Price 1/- each R - { “Frobisher,” P'fFﬂI-i*EE” Eﬂﬁ “Fortuna.” Dinky Toys No. 63
o TR ot rce . 8ac . .
a3 __.r* . DE HAVILLAND “ALBATROSS" Scale model ol Ftrl?;bifzaﬂnﬂl:;:npumu Aircraft.
BRITISH 40-SEATER AIR LINER S A " MAIL LINER
Dinky Toys No. 62x - ﬂ Dinky Toys No. &2r The components of the above can be purchased
Similar in type to the Armstrong Whitworth | scale model of one of the "Albatrass™ mail liners | separately.
“Ensian" Air Liner. Assorted colours. Dinky Toys MNo. 62w built for tha Air Ministry for expenimental flights. No. 63a Flying Boat “‘Maia”’ . 113 each
Price 1]= each Price 10d. 2ach Mo, 63b Seaplane ""Mercury"" ... 9d. each

— BINNS ROAD - LIVERPOOL 13
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SIX-WHEELED WAGON TAXI WITH DRIVER DOUBLE DECKER BUS

A FASCINATING
COLLECTING HOBBY

“THUNDERBOLT' SPEED CAR

i =TT

" B DUNLOP TYRES

I R
1-‘_/"'

Dinky Toys
No., 23m

A fine scale medel ~Dinky Toys Mo. 25s Linky Toys No, 3é6g Dinky Toys No. 29c
~ :"'}f I'.hn car in which ‘:HE'T Yy inarasting modetl of a modermn three-tan Fittad Wrr” 1':’1151]-‘ able rubber LY TE2s. Assorted colours Fitted with detachable

. G.E T E}"E!EITT sel Up a world waftmn In assorted Colours & 11['- each tubber tyres

and speed record of 357.50 m.p.h Prica 1/= each Price 1/- each
al Bonneville, Utah, US.A. Price 10d. each '

_ FHETHL SET
ETHEAHMLIHED HAEIHE CAR POLICE MOTOR CYCLIST CIVILIAN MOTOR CYCLIST
Lrﬂ};;; fays No. 23s Dinky Toys No. 37b Dinky Toys Mo, 378 %

simiarintypetethe ‘T hunderbolt' Speed Car. Assorted E:-'-_‘:-]

colours. Price 9d. =ach

DIESEL RAIL CAR

T |
: F ;

: K
Cinky Tovs No. 26z Price Bd. =ach Assorted colours. Price 8d. each 3 o
A realistic model af a modern Diesel- Roval Corps of Signals Despatch Rider. Dinky Toys Ne, 37¢
anginad rail car. PFrice 3d. each Similar to Dinky Toys No. 37b. Finished in cotrect colours
(Mads in the Meccano Factory in Paris.) Fitted with solid rubbe) wher:'a Frice Btl. each

RAILWAY MECHANICAL HORSE AND TRAILER VAN
ROYAL TANK CORPS LIGHT TANK SET

#

EXPRESS PARCELS

Dinky Toys No: 12
y, 12a Pillar Box. G P.O cach 3d.
. 1b |, W A Mail . Jad.
. IZc Telephone Call Box ., L a4,
. 12d Telegraph Messendaer ... . ad.
- 12e Fostman ... ; .
) : ~ 34b Roval Mail Van .., . 10d.
Uinky loys No. 33K Price of complete sel 213
Mo, 33Ra Rallway Mechanical Horse __. each Hﬂ-
Mo. 33Rd Traller Van .., . 10d.
Fitted with detachable rubber tyres _D""kf"' Toys No. 152 PANEMENT: ST
Price complete, LLMS.R., LN.ER., No. 1523 nght lTank I[-f% lons, - |
G.W.R. or SR 16 75 n.D.) ... . cach V72
et No, 152b Reconnaissance Car ... . 17=
No. 152¢  Austin Seven Car .. . 4ad.
No. 150d Driver ... 3 I 1.

Price of complete set 2’9

AUSTIN SEVEN CAR

Dinky Toys No. 35d

™" ___1 1 : - - + v
I his model is the same as No. 152¢, illustrated Dinky Toys No. 44

Dinky Toys Ne. 35 Fitted with sohd rubber wheels above, excepl that 1t 1s himished in a range oi The contents of this set are four 2 0., =ix & in. and lour

AL . . . b ' ; :
:JJf:h. ;EE ':..Trr:‘m Car ::Jam 3d. No. 35b Racer each 3d. different colours Price 4d. each 12 in, stnps of pavemant and four quarter discs for
o. 35¢c M.G. Sports Car ... . 3d. corners, Price of complete et Bd.
Price of u_-:lﬁ'lﬁ!Ll'tEl salt Hﬂ

BATTLESHIP "DUNKEROQUE"

Dinky Toys No. b3az

GARAGE THREE-WHEELED
UDELIVERY VAN

L __I_ll_ﬁ_'--llrnl-u-l-‘q-l-'-ﬁ'--;-.||'|-.|.Iq|-|'|.| iy £ o

L ']
-Il.|. : I— N - - '.Pl*'-

Dinky Toys No. 142

Scale model of the French 26,500 ton Battleship “'[DMunkergue,’”’ which has an overall length of 702 it _ Fitted with opening ld.
9 in., and a main armament of eight 13 in. guns. Price 9d. each Dinky Toys No. 45 Price 10d. each
[Made in the Meccano Factory in Paris,) Fitted with opening double doars. Will (Made in the Maccano Factory
accommodata any two Dinky Tovs Molor in Paris.}
STREAMLINED DIESEL ARTICULATED TRAIN Cars Price 1/3 each

r*ﬂ-—_-;—-—-—-u—cﬁr_.-_--—-'—-d-l___._.___.ﬁ—'_.-i——_"- 2 imaam s

ll___i-lll-L-Imllllt I]Iulmllvlllltlllllll

S SR —

I = L.F LB B
L]
F - - il 2 - rl . ¥

'-__ * —— EE .

A A

Dinky Toys No. 16z Price 1|/b each (Made in the Meccano Factory in Paris)

MECCANO LIMITED — BINNS ROAD — LIVERPOOL 13
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MFECCANQO ACCESSORY PARTS

Meccano parts, a small selection of which is illustrated here, combine to
form a complete miniature engineering system with which practically any
movement known in mechanics can be correctly reproduced. New parts
are always being introduced in order to keep Meccano model-building in

line with the most modern engineering requirements. Ask your dealer
for the latest complete illustrated price list.

No. s. d. No. 5. d.
17. Axle Rods, 2" ... ... doz, 0O 3 116. Fork Pieces, large ... each 0 2%
19a. Wheels, 3" diam., with 118, Hub Discs, 547 diam. U, I ¢
sef SCrews vee ++. wach O & 121. Train Couplings R ¢
20. Flanged Wheels, 14" diam.,, 0 34 124. Reversed Angle Brackets,
26b, Pinion Wheels, 47 dla., 1% e cer eee ... 2 doz. 0 41
¥ face ... i v o OB 126a. Flat Trunnions... ... each 0 1
29. Contrate Wheels, 1" diam.,, 0 & 131. Dredger Buckets ... W O 24 3
30. Bevel Gears, 17, 26teeth ,, 0 6 132. Flywheels, 21" diam. s £ 0 '
45. Double Bent Strips ... ,, 0 1 139. Flanged Brackets (R.H.) ,, 0 Z2
55. Perforated Strips, slot- 147. Pawls, with Pivot Bolts
ted, 54" long ... ... doz. 1 3 and Nuts ... ... ., 0 &
62. Double Arm Cranks each 0 24§ 148. Ratchet Wheels R ¢ I
66. Weights, 50 grammes . D 9 150. Crane Grabs ... ... , 0 6
67. " 25 e O 06 151. Pulley Blocks, single
76. Perforated Triangular sheave ... ... .. W 0 7
Plates, 24" ... ... . 0 2 15Ba. Signal Arms, Home . D 5
90. 24" Curved Strips, 28" 168. Ball Bearings, 4" diam. ,, 3 O
radius o i Bar oo 91N 170. Eccentrics, 1" throw w O 9
96. Sprocket Wheels, 18 180. Toothed Gear Ring,
teeth, 17 diam. oo ow e 347 diam.
106a. Sand Rollers ... ... . 1 4 {133 external teeth 1 0
108. Architraves ... .., doz. 1 % - 95 internal .
109. Face Plates, 21" diam. each O 33 *211a. Helical Gears, 47 w010
113. Girder Frames ... Ww 0 3 *211b. ,, R 1 L . 2 3
114. Hinges w 0 3 *Can only be used fogether

MECCANO LTD., Binns Road
LIVERPOOL 13

A Meccano enthusiast ;mnim: the
finishing touches to a splendid
model Pontoon Crane. The model
is driven by a Clockwork Motor
and will lift actual loads.

e i g -
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ROAD TRANSPORT TRUE TO SCALE

Here’s a fascinating new hobby, collecting real true-to-scale models of every form of road transport, with perfect

replicas of garages, petrol stations, etc. If you are already a model railway enthusiast become a transport enthusiast

as well—or start with a hobby by becoming a model transport collector. Almost every type of road transport is

represented. Each model is strongly constructed and fitted with long running mechanism and some are even fitted
with electric lights,

MINIC Lorry with Cases. MINIC Taxi. MINIC Traffic Control Car.
LENGTH 5% ins. Price 1/6 LENGTH 4} ins. Price 2/- LENGTH 35 ins. Price 1/6

MINIC Daimler Sunshine Saloon :
with Electric Headlamps and Battery. MINIC Breakdown Lorry

LENGTH 5% ins. Price 3/6 with Mechanical Crane.
Without Electric Lights - 2/6 LENGTH 514 ins. Price 3/6

H® 3 SERVICE STATIONM .

o . .
..".L-I =

MINIC Service Station No. 3. e G ke
Realistic design, imitation red tiled roof with sign, three large petrol : s

pumps, one large oil ¢cabinet, two electric lights and battery, dummy

clock face and other signs. LENGTH 16 ins. Price 8/11
CARS NOT INCLUDED.

These new models will be in your Toy Shop shortly.
Farm Lorry, Timber Lorry, Canvas Tilt Lorry, Coal
Lorry, Mechanical Horse and Milk Tanker, Ambulance,
Cable Lorry, Trolley Buses, Balloon Barrage Wagon.

MINIC
TR' ANG Mechanical Horse and Trailer with Cases. MINIC Fire Engine
e LENGTH 7§ ins. Price 2/6 with Electric Headlamps and Battery.

GYRO CYCLE e

British Patent 479,430. Patents pending in other Countries.

HOW DOES HE DO IT?

It seems that he ought to spill but on he goes
careering over the carpet, making the room seem e
like a real speedway. Table legs, chairs, coal scuttles, ﬁ
he cheerfully bumps into them and skids round them
in the manner born. It seems incredible but the
Gyroscope embodied in the front wheel keeps him
upright in his frenzied dash round the room. Both
young and old will love his fantastic antics—especially
the kiddies. And it will give them grand fun. Get
one NOW! ALL BRITISH.

.

OBTAINABLE AT ALL GOOD TOY
SHOPS AND STORES

Ask your dealer to demonstrate the NEW
Tri-ang GYRO TRICYCLE

British Made by

LINES BROS. LTD.

Makers of the famous

TRI-ANGC TOYS
MORDEN ROAD, LONDON SW.19
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A beginner can learn to take his place among the leaders
of the local model flying club, but he must first build

and fly a suitable machine.
A successful model aeroplane calls for accurate aero-
dynamic calculation. Obviously a designer cannot ]

216 produce such a machine without much painstaking work
FROG COMPETITION MODEL ki of pacis 1] and a deal of experience. The FROG engineers have

WAKEFIELD TROPHY MODEL y 21/- designed three construction kits which enable any

enthusiast to build machines capable of competing in
FROG PTERODACTYL MODEL ) 21/- | b P
S.M.A.E. contests. Trial and error methods are
All are eligible for S.M.A.E. conzesis. - _ . - _ 2
eliminated, the designer’s experience being put 1nto
A new hranch of the famous FROG Service is the introduction of each I'I'lﬂdﬂl. Send the coupon fDI' the new FR{:}G cata-

comprehensive kits of material, including Balsa wood, fully shaped
logue and learn about these and other FROG models.

airscrews, etc. Obtain details from your local FROG stockist.

Cisied By, W B COUPON To Lines Bros. Ltd. (Dept. 5),
overe "or arents *
granted ﬂﬂd pending. fii‘:m l"-f"?;‘:_ ﬂ;ﬁ Morden Rﬂﬂd, Lﬂﬂffﬂn, S .“':?.19
Made in England by Inter- '-::ﬂfm:rsd leafler
national Model Aircraft Lid. with particulars

of the “ Frog?” INAME.... v

| | . Zlving CI d
OBTAINABLE AT ALL GOOD TOYSHOPS AND STORES  Sole Concessionaires: ;'; fﬁ:”ﬁﬂ "fﬁ;’}n ;"

henisoms enim: ET——— A
LINES BROS. LTD., MORDEN RD., MERTON, S.W.13 [ 500 sadees.” e 339 Regd.
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for Young Men who want to ‘get on

THE best man wins these days—and the young man who In bottles ,
is always well-groomed and immaculate has a big start. and tubes B™

Brylcreem sets your hair naturally without ‘plastering’ it down. Larger botiles,

/6, 119, 2/6

BRYLCREEM—THE PERFECT HAIR DRESSING e

The County Perfumery Co., North Circular Road, West Twyford, N.W.10 | - royds C.579

Some good Bargains for YOU in

SALE!

FRETWOOD

in two bags, easily carried by car, cycle or train TOOLS

Explore the little-known waterways ol decks tor a tortnight's camping gear,
Britain., 1 here are 5,000 H*L:]m of them! vetr it is casily set up.

(Go sursf ridine or coast cruising. Y our Don't let this summer's week-ends _:|.r1d

Folbor is I‘:-‘Il-l:. well-builtcrafr i.hnhi. an  holidavs go by only half enjoyed. Write
be sailed, power driven or paddled. It for illustrated catalogue and bookle MATERIALS

has .an\v SEOW .'I}’."," room under covered on canoecing—both FREE.
PRICES ARE FROM £7-10-0
(Easy payments arranged) ” YACHTS
FOLBOT FOLDING BOATS LIMITED | AUNCHES
‘::r” PT. M.M., 21-27, HATFIELD STREET, LONDON E.C.I
. FOLBOT British Built FOLDING BOATS FOR THE HANDYMAN

f

/¢

%

ﬁ [ o Mow's your chance to get wnrth-whille bargains at any Hobbies
2\ Branch. This special once-a-year sale saves you money. No
E Z \: Sfurdy Na malni‘ena“ce cos.'ls second-hand junk. AIll reliable goods as advertised. Write for

un;;%’. | “r- large illustrated free list to Dept. 98, Hobbies Ltd., Dereham,
Norfolk. Sale commences March 6th, so get your order in now.
Supplies of some goods are limited.

SCALE MODELRAILWAYS

ATOUCHBRINGSITTO LIFE!

Bring realism to your Meccano—by adding Eg;nulelqlﬂﬂdallﬁﬂr

Designer S5/6 and

a touch here and there with 'Plasticine.’

It's astonishing how effective this pliant, 1216, s, res 6/1
. ; : ATl :

colourful material can be used in conjunc- Qe i e fa o

tion with Meccano models. Made in several Britain, abroad extra

Write  for  illustraled
price list

F 18

Plastwme

Dept. BREWIS ROAD
GEORGE E. MELLOR ( 0. ) “““5'“""55*‘ N.WALES HARBUTT'S PLASTICINE 99, BATHAMPTON, BATH

attractive outfits in sixteen colours.

Send 6d. in stamps for 48 page lllustrated Catalogue
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SPEEDBOATS,ELECTRIC CABIN'CRUISERS
COASTAL STEAMERS, FISHING SMACKS

“K” YACHT “MARGARET”

Magnificent craft with AUTOMATIC STEERING.
Patent light-weight weather resisting hull. Solid

mahogany polished deck. Mast and boom made
from finest selected macterial, best quality sails,

fully adjustable. Beautifully finished in blue and
white. Length of hull, 26 in. Price 11/

TRI-ANG
"FAIRYCYCLES"” (Regd))
and TRICYCLES (Regd))

+ in. x 4

Ages 7/ to 11,

TRI-ANG TRICYCLE N958
(REGD, TRADE MARK] =

TRI-ANG TRICYCLE No. 5B (Regd. Trade Mark)

Cycle chain drive with free-wheel. Frame best quality weldless cycle
tubing. 16 in. front and rear wheels, 1% in, jointless sponge-rubber tyres,

Rim brake. Coil spring saddle, CHROMIUM FITTINGS. Black, blue or
maroon. Price 3%/6

CLOCKWORK STEAM DRIFTERS

_ YACHTS v =

“UNITY"” BOY’'S CYCLE No. I8 PB

1B in. frame. Finest quality British tube, Wheels 18 in.
x 1% in. CHROMIUM-PLATED rims. Dunlop pneumatic

tyres. Roller lever pattern brakes. Three-coil saddle.
in. roller chain. Ball-bearings throughout.

Complete with equipment and finished in black, blue
or maroon, All usual bright parts CHROMIUM PLATED.

AND

L. AL

CLOGENCERE STFAM r:i'.rir!__||

LWCLOCKWORK STEAM DRIFTER

Realistic model with strong, long running clockwork mechanism,
adjustable mizzen saill and rudder, dummy ventilators, etc.
Length of hull, 16% in. Price 17/6

PR————

—
.I

g
K SPEED BOAT No. |

Fitted with powerful mechanism, windscreen, dummy
ventilators, control lever and adjustable rudder. Hull 16 in.
overall. Price 6/6

LBLE
[TRIEANG SPEED BOAT No. J
TRI-ANG SPEED BOAT No.

Specially designed hull with mahogany deck, brass

fittings, ventilators and detachable motor cover,
Very powerful clockwork mechanism. Complete

with bow pennant and stem flag. Hull 204 in. overall.
Electric Motor 22/6 Price 21/~

TRI-ANG
"UNITY"” JUVENILE
CYCLES

3

Price 63/-

SR 8 5 P
 FAIRYCYCLE

E [!Ec-?‘m.mh _ . - 1 '.-._I -_'|- -L . .
HGDEL H? &g A e TE T :
“FAIRYCYCLE” (Regd.) MODEL No. 2

Tubular frame. 14 in. wheels. 1% in. jointless sponge-rubber tyres. Ball-

bearing pedals. Rim brake. Two-coil saddle. Chain cover. Stand.
CHROMIUM-PLATED FITTINGS. Black, blue or marocon. Price 39/6

TRI-ANG

made by LINES BROS. LTD., Tri-ang Works, LONDON S.W.19
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With the Editor

Illustrating Your Hobby by Stamps

The letters I receive day by day from all parts of
the world are of great value 1n enabling me to keep
close tonch with the interests of my readers. Generally
speaking, these interests centre steadily round certain
siubjects. They include engineering in all its branches,
notably big civil engineering undertakings, railways,
ships, f.nrt‘.ﬂit and motor cars; new
machines and inventions: scientific
discoveries, and the creatures of
the outdoor world., There are other
interests, however, of a specialised
kind, such as stamp collecting,
which maintain a very wide popu-
larity.

Mention of stamp collecting re-
minds me of a new dev Elr}pn“lfnt that
[ have noticed in my letters during
the past few years. This 1s the use
made of stamps bv readers who are
not actually stamp collectors 1n the
ordinary sense, but who find stamps
of interest and value as illustrations
of their special hobby. For instance,
aviation enthusiasts have {found.
that stamps provide a splendid
collection of pictures of balloons,
airships and aeroplanes; while others
interested 1in land transport can
find stamps illustrating railways,
motor cars, bridges, roads, and the
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Mystery Photograph No. 3

Here is the third of our new series of puzzle
pictures, in which ordinary things that can be
seen every day are shown from unusual angles. |
will present a copy of my book *“The Modern Book
of Ships"' to the sender of the first correct solution
that reaches me.

Mystery Photcaraph No. 2

Photograph No. 2 t[]dt appeared on the
Editorial page of the February “M.M.” proved a
oreat teaser, and only one of the hundreds of readers
who sent in solutions realised that it was a top view
of an office gum bottle, with the lid and brush shghtly
out of place, as they are often seen during use. This
keen-eyed reader was Alan Jones,
Sunderland, and I hope that he
will enjoy reading the copy of my
“Modern Book of Engineering” that
[ have sent to him as a reward for
his astuteness.

Many readers were amusingly
wide of the mark with their solutions.
Some thought the picture showed
a golf ball cleaner, and others saw
in it a front view of a Yale pattern
lock, and even a chess pawn. The
most startling 1dea was that it was
a view of a lighthouse as seen from
an aﬂri}pl"um‘ By far the greatest
number of entrants imagined they
saw a picture of an electric light
switch with the cover loose and
slightly out of place.

Regular Orders for the “M.M"”’

[ have received a large number
of S.0.S. letters from readers who
were in distress because they were

Mystery

OOO00O0O000O00000000000000000000000000000O000O00n

» Solutions must be wrilten on postcards only, . " —— - iee  of
quaint methods used In primitive and_ addressed *‘Editorial Competition No. 3. unable to secure their coples of
countries. Ships, too, are {ully "‘Meccano Magazine,'' Binns Road, Liverpool 13. the January and February issues
epresented, and birds asts ' ir usual dealer or news-
represented, and birds and beasts go oo oErEAnAOOOoOoOoOoooooooE (PO their u 11:’11 dez T Tev
of all kinds are specially well pro- agent. These readers have never

vidled for. This kind of stamp collecting forms a very
attractive hobby, and the extent to which 1t has
already spread 1s shown by the 1ssue by Stanley (sibbons

[.td., of a series of shilling books dealing with stamp
collecting bv designs, which I strongly recommend

to readers.

Readers who consider the possibilities of 1llustrating
their favourite hobby with stamps need not be de-
terred by considerations of cost. The great broadening
of the interest of stamp designs is of comparatively
recent development, and the stamps have been issued
in sufficiently large quantities to ensure that their
prices still remain at a figure well within the reach
of every pocket.

placed a regular order, but have trusted to being able
to obtain a copy without diffic ulty on the first of each
month. The demand for the January and February
“M.M." was so great, however, that suppliers were
quickly sold out. Once more I draw readers’ attention
to the advisability of placing a regular order. By doing
so they will be helping me as well as guarding against
disappointment to themselves.

I‘'or the benefit of new readers I take this opportunity of
pointing out that the “M.M." can be ordered irom any
newsagent or Meccano dealer. Arrangements can be made
for the Magazine to be delivered to the home on the first of
each month, but readers who secure their copies through
Meccano dealers generally prefer to call for them.
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Thrills of a London-Capetown Drive

Car Survives Crash from River Bridge
By T. R. Robinson
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HE Trans-African Road Survey trip, by which the
18/85 h.p. Wolseley car driven by Mr. H. Symons and
Mr. H. B. Browning set up a new record of 32 days from

Itngland to Capetown, was certainly one of the most
re nmrkuh]r- transcontinental journeys ever made by a

motor car. Even if such a trip goes exactly according to
plan, it can be relied upon to provide thrills in plenty, but
to put up an outstanding performance in the face of

such accidents and mishaps as those that befell this
expedition 1s a really wonderful
achievement. |

The car used for the trip was
a standard model, but was
provided with special fittings
to make 1t suitable for its
arduous task. The seats were
constructed to unfold and
form beds, and the opening of
the sunshine roof was fitted
with mosquito-proof wire net-
ting to allow 1t to be opened in
tropical areas.

Special sun-visors and a
roof painted white to minimise
heat absorption were further
features, and a set of extra-low
pressure tyres, chains, expand-
ed metal channels and a length
ol flexible wire track ensured
that the car would be able to
get a grip on any surface likely
to be met with.

lhe top of the bonnet was
pierced with four rows of
louvres, with the dual object of
preventing freezing of moisture
on the windscreen in high alti-
tudes and keeping the engine
cool 1 tropical regions. As
water supplies, both for the

conditions met during the journey, this instrument
proved very valuable.

All such 1tems of the electrical equipment as the
dynamo, starter and coil were enclosed in waterproof
covers made of oiled silk, so that the fording of quite deep
water could be carried out without risk of a breakdown.
As an additional safeguard, a length of flexible piping

that could be used to bring the end of the exhaust-pipe
above the surface of a stream, was included. Both these
details were very necessary
precautions as things turned
out!

A really novel detail was a
soup-heater, so made that a tin
of soup could be placed in it
and heated by the exhaust of
the car as it travelled along. A
small searchlight, a radio set,
a compass, and a very com-
plete outfit of instruments also
were carried.

A start was made on the
journey on 24th December
1938 1n very bad weather con-
ditions. The car was driven to
IFolkestone, and shipped to
Boulogne, and in the sub-
sequent drive across France,
typical Monte Carlo Rally con-
ditions were met with, includ-
ing heavy snow on the moun-
tams of Central France, and
mists and fogs in the Rhone
Valley.

Arriving at Marseilles, the
travellers and their car crossed
to Algiers by the {astest
steamer, the voyage being
described 1 a cable home as

The 18,85 Wolseley car in the river at Niangara in Central Africa, after its 50-ft. awiul.” Ireak weather con-

car and 1ts passengers, were fall from the bridge in darkness during a tropical rainstorm. Phulugraphs by ditions continued to {1{“.!;_{ the

matters of great importance,
two five-gallon tanks were fitted inside the body, and an
additional tank built into the nearside front wing was
designed to receive any overflow from the radiator if the
water 1n the latter should boil. The water was cleverly
syphoned back into the radiator as it cooled down again.

Blinds of a special type, adjustable to any angle to
counteract the oblique rays of a rising or setting sun, were
fitted to all the windows, and as an dfldltmndl provision
agamst eye-strain :111’[1*‘4017’(11: eye-lotion and an eye-bath
were fitted in a handy position in a door pocket. Spare

plugs and a change-over ignition-coil were carried, and as
the fracture of a road spring was not an impossibility,

spare springs were Included in the equipment. An in-
teresting fitting on the instrument panel was a ther-
mometer that gave a reading of the temperatures at top
and bottom of the radiator. In some of the climatic

courtesy of Wolseley Motors Litd.

expedition in North Africa. A
wide detour was necessary in the Atlas Mountains to avoid
snow-blocked passes, and in the Sahara Desert area, one
of the driest spots on earth, heavy rains had occurred,
washing away such track as there was and leaving only a
SEeries uf boulder-strewn gulleys that had to be crossed
with extreme care.

A queer experience which the travellers met with in the
centre of the Sahara Desert was to find a man fishing!
According to the fisherman, who was a wireless operator
at a lonely station in the desert, there was nothing
uncommon about the sight, for he said that fish swarmed
1in the great umlt:*rgrnunfl rivers below the desert surface.
He told Mr. Browning that the Sahara must have been a
well-populated place in prehistoric times, and showed
him some beautiful flint axe-heads that he had found in
caves 1n the neighbourhood. ““The Arabs often bring me
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arrow heads which they have found lying on the surface
of the sand,” he added. So apparently the mighty
desert was not always as desolate as 1t 1s to-day. |

Progress in the desert was slow and tedious, but upon
arrival at Kano in Nigeria, on
29th December, 1t was found that
a record had been established for
the Sahara crossing, the 2,266
miles from Algiers having been
completed 1n 3 days 4 hrs. 45 min.

At Kano the car was serviced,
and the expedition then set off due
east for the Cameroons. Further
efforts in fairly dithcult country
eventually brought the car safely
across l'rench Equatorial Africa
and the Belgian Congo to Niangara,
and here an accident occurred that
all but brought the trip to an
abrupt conclusion.

Pushing forward at mght, the
travellers ran into a tropical rain-
storm, and while this was at 1its
height the car crashed into the
raillings of a high wooden bridge
over a river and fell some 50 ft. into
the crocodile-infested water. By
good fortune the car fell on 1ts side,
and 1ts two occupants were able to
get out and swim ashore. [hen, 1n
'f.']lL downpour of rain, they set out
to walk to the nearest Catholic
Mission station, some four miles
away.

At first any idea of continuing
the trip seemed ridiculous, and a

cable was despatched telling of the disaster, and express-
ing the behef that the car was wrecked. When native boys
had righted the car and hauled 1t on to dry land again,
however, a careful scrutiny showed that, although the
body was battered and strained, the chassis was prac-
tically undamaged, and the engine and transmission had
suffered so little from
the impact and 1immer-
sion that they requred
no attention bevond in-
spection and cleaning.
Other essential com-
ponents also showed an
astonishing freedom
from damage, and al-
though the wings, foot-
board and bodywork
were badly bent, the
efftect on the car was not
by any means so serious
as appearance suggest-

T a

ed. Accordingly, a start |- = = = "‘"Z;;gﬁj;i{;-,sg_-a:ﬁ;ti'~é-‘*-:-:gfg';; T —
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was made for Juba mn [ A s e 4.-:4;%% -}"' )
Anglo-Egyptian Sudan, E==0 BN Vg

all the damage was found to be superficial, and even the

accessories and equpment had suftered httle harm.
At the same time, the journey was only half completed,
and that part of it which still lay ahead promised to be

Naltive "‘boys’" hauling the batlered car from the bed of the river.

road into a swamp, but was got back on to the road under

quite as gruelling as that already
accomplished, so that the decision
to make for Capetown called for
great pluck and endurance.
Nairobi, in Kenya, was reached
on the 13th, and from there the ex-
pedition pushed on to Dodoma,
Tanganyika, arriving on the 16th.
South of Nairobi, the travellers
found themselves 1n a country so
thronged with wild life as to re-
semble a gigantic zoo. Frequently
they passed within a few yards of
guafft,ﬂ, buftalo, gaml[f, deer,
ostriches, and even elephants.
Apparently the car did not frighten
these denizens of the wild, perhaps
on account of its very unfamiliarity.
After Dodoma 1t was necessary to
drive over steep and narrow moun-
tain passes, where the steering,
already ditficult, was rendered more
dangerous still by layers of slippery

mud on the track. Over the border

of Rhodesia the road proved all but
impassable, and the car had to
proceed along flooded wagon tracks
and through {forests where the
grass was often as high as the
bonnet.

At one point the car, shding on a

patch of muddy track, went oft the

its own power, although this proved a tricky business.

Such conditions would have been hard on a car in pertfect
order, and was a particularly severe test for a vehicle that

had been through all that this Wolseley had. No trouble

developed,

however, and the journev to Broken Hill

was resumed.

After this the roads
improved slightly, and
travel was easier, but at
Bulawayo an amusing
incident occurred. On a
muddy stretch of road,
two large American cars
were found, stuck fast,
and the British car,
damaged though 1t was,
made a pause to haul
them out, a job which 1t
accomplished success-
fully owing to its addi-
tional ground clearance.

After a brief stay at
Johannesburg a start

where I'E]Jﬂirﬁ were at- The Wolseley on land after its fall into the river. Although the bodywork was badly bent, the engine Was macde for (_npet[}wn

tempted. Two days
later a cable home brought the welcome news that the
repair work was going on satisfactorily, and on 10th
January a further cable announced that the journey was
to be re-started at dawn next day. That the engine and
the other essential components should have withstood
such a crash and yet proved capable ot turther service was
a wonderful tribute to British engineering, for practically

and transmission only required inspection and cleaning before the journey was resumed.

Although the expedition

expected to run into summer weather conditions on this
part of the trip, freak weather persisted and tremendous
thunder storms sent torrents of water down the mountain

sides,

making deep pools at frequent intervals, and

rendering driving hazardous. The car finally arrived at
Capetown on Monday 26th January, and by so doing
broke all records for such a journey.
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A ngh Precision Bormg Tool

Ensuring Accuracy in Aircraft Production

|

| O

N O

118 not often realised how much precision and accuracy

1S necessary In every modern engineering operation,
especially in the preparation of the tools and jigs that are
employed 1n mass production and repetition work of all
kinds. A good example of this 1s to be found in aircraft
production, which depends very largely on the use of jigs

made with very great accuracy for use in the production
of component parts. These ensure that every hole bored is
made with the greatest accuracy and at high speed, and
that all other shaping or cutting operations are carried
through with similar precision,
so that lack of accurately-made
parts does not hinder the pro-
gress ol the main assembly,
the speed of which 1s the con-
trolling factor in output.

Our cover 1illustration this
month shows a Pratt and
Whitney No. 2A Jig Borer
that 18 a splendid example of
the high precision tools now
used 1 industry. This Jig
Borer is the latest of its type,
and there were very few in this
country at the time of the in-
stallation of the one shown in
the factory of Helliwells Ltd.,
Dudley, to whom we are in-
debted for the photograph on
which our cover is based. It
also 1s domng good work in
Government aircraft shadow
factories.

The maimn purpose of the

machine 1s the boring of holes
in jigs that are to be used in
the manufacture of parts in
which the spacing of the holes

must be accurate to a degree

tained. As a rule the machine
1s operated to limits of one ten-thousandth of an inch, and
some 1dea of the extraordinary degree of accuracy with
which it works may be obtained from the fact that the
temperature of the room in which it is used must be kept
constant by means of a special automatic device. The
purpose of this is fo prevent expansion or contraction due
to variations in temperature during operations, as even
slight changes in size would ruin the precision of working.

I'he adjustments that are necessary in attaining these
very fine limits of accuracy are carried out by changing
the position of the table on which the work is clamped.
The table can be moved both to one side or the other and
backward or forward, and a combination of the two
movements allows any required position to be reached.
Special gauges are first inserted with the object of placing
the table correctly, and the final adjustment is then n‘mfh:-
the operator moving the table by means of his controls
until special dials show that it is in the precise position

i A close-up view of the Pratt and Whitney No. 2A Jig Borer shown on our cover.
that H{i.l'ﬂli.ll]}f cannot be at- Inthis 1llustratmn the machine is shown carrying out a normal drilling operation.

Photograph by courtesy of Helliwells Ltd., Dudley.

required. Each of these dials i1s similar to the face of a
clock. There are two of them, one for each direction of
movement, and the handle of each points to 12 o’clock
when the correct position has been found. A variation of a
minute on the clocks 18 equivalent to a distance
ol one ten-thousandth of an inch. Thus the operator can
easily read the amount ol movement required for final
adjustment, and the position of the hand in regard to the
12 o'clock position shows in which direction the move-
ment must take place. An additional fitting ensures that
vibration of the machine and
backlash 1 the gearing are
completely eliminated by a
reverse winding of the smaller
operating handles of the
machine.

I'he depth to which a hole 1s
bored can be controlled with
the same astonishingly high
degree ol accuracy as 1its
position. This is of special
value when a counterbore 1s
necessary. A counterbore 1s
similar to a countersink, ex-
cept that 1ts sides are straight
and the bottom flat, whereas
the sides of a countersink slope
at an angle of 45 deg. The eftect
of the counterbore 1s to give a
hole wider at the top than at
the bottom, and the depth of
bore of larger diameter can be
controlled to within the fine
limits of the machines working.
This 1s ensured by an addition-
al dial that can be attached to
the top of the machine. This
dial or clock gives readings of
the movement of the drill
downward that are similar in
type to those ol the dials
employed when setting the work.

Almost every ji1g used in the production of aircraft units
must be worked to within the limits of accuracy that are
attainable with this machine. These limits are made
necessary by the high standard of stressing that has been
developed by modern aircraft designers. There are indeed
certain units produced in the works of Helliwells Ltd. the
boring of which cannot be entrusted even to jigs produced
by a Pratt and W hitney borer. In these cases the actual
part itself passes through this machine. One reason for this
high degree of care to ensure absolute accuracy is that
with use the jigs themselves are liable to lose slightly
N Precision.

I'he operator of a jig borer of such high precision
necessarily must be himself a qualified engineer, and the
cost of the tool is very high, as will be readily understood
in view of the extremely fine limits of accuracy that are
necessary in a tool intended for such high precision work.
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Crashing a Motor Car

A Drastic Test for an Austin “Ten” Saloon

By T. R. Robinson
O e e o

O) topple a big saloon car over and over down a steep

hillside, at the foot of which 1t crashes into a road, 1s
about as drastic a trial of strength as could be imagined.
An experimental “‘crash’ of this kind was carried out by
Austin Motors Ltd. in order to discover how the modern
all-steel car body reacts to shock and distortion.

I |

AN EENEEEENE.

the car a steadily increasing “‘list,”” and before the vehicle
had run half way to the really bumpy piece of ground it
was canting over in a most alarming manner.

On the car went, still keeping on its wheels, although the
angle became steeper and steeper, until it crashed fnu 1bly
| into a heap of stones. It showed no signs of capsizing right

up to the instant of striking these, but the severe impact
knocked it right over, and then the real test began. Kkolling
sideways, over and over, colliding with various nhﬂ:u:*]ca
on 1ts way, and turning five complete somersaults,
eventually crashed into the road with such force that It
rolled over again on the flat road surface, finally coming
to rest right way up. ' |
Atter such brutal treatment, no one would have been
surprised 1f the car had sustained really serious damage,
but beyond dented wings, a
erushed and battered roof and
bent-in corners to the body, 1
seemed little the worse. The
officials 1in charge of the trial
then started their detailed
examination. One door was
slightly sprung, the windscreen
and one or two windows were

The car selected for
the trial was a 10 h.p.
“Cambrnidge” saloon,
and was a standard ve-
hicle from the produc-
tion line. No- special
measures were taken
to make 1t ready for
the test, and the radi-
ator was filled with
water, the tank with
petrol, and the sump
with o1l In order to
make the car resemble as far as possible a vehicle in
normal use on the road. The site chosen was a rough slope
of earth and grass, with stones and boulders here and
there, and was just the sort of surface likely to cause
a car to topple over. F

At the summit of the hill a wooden platform was erect-
ed 1 a position that would cause the car to face diagon-
ally across the slope and towards some steep inequalities

From left to right are shown three stages in the
drastic test of a motor car described in this

article. The car rolled over several times and
crashed into a road, finishing battered but with
engine and mechanism undamaged. Photographs
by courtesy of Austin Motors Ltd., Birmingham.

broken, and other superficial damage could be found in
many places, but all the other doors and windows oper-
ated as they should, and even the luggage compartment

at the rear opened and closed as usual. That the doors

at a short distance. Ramps attached to one end of this
platiorm dropped to the surface of the hill, and so
helped to give the car enough momentum to start
It on 1ts journey.

T'he car was run on to the platform And checked over to
see that each detail was in order. Then came the great
moment. | he chocks under the wheels were removed, and
with gear 1n neutral and hand-brake off, the car was
pushed trom the platform on to the ramps. It rolled slowly
away, gathering speed and bouncing slightly as it ran
down the rough hillside. The slope had been ¢ hosen to give

showed such a resistance to distortion was particularly
mteresting, for the jamming of doors in accidents can be
very dangerous In trapping passengers.

Tests of the steering and brakes showed that these were
in perfect order, and the electrical system and other simi-
lar details showed no signs of the tremendous battering
the car had received. Most important of all, the main body
and chassis structure was not distorted, and there was no
mechanical breakage. All the lamp glasses were un-
damaged, and the wheels and tyres were in notably good
condition and had remained in correct ¢111g11111E11t.
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Y far the most precious substance 1n the world to-day 1s radium,

a single ounce of which 18 worth as much as 200,000 ounces of
gold. 1t h s only been known for 38 vears, and 1s so rare that up to
little more than a vear ago only just over 1 1b. of its compounds had
been separated from its ores, in which
it occurs in incredibly small quan-
tities, and the annual production to-
dav 1s only a few ounces.

The entire story of radium has been
a romance from the very start. Its
beginning dates back to the discovery
of X-rays mm 1895 by Kontgen, a
German professor who happened to
notice that mysterious marks appear-
ed on developing photographic plates
left near a wvacuum tube through
which an electrical discharge was
passed, although they had been pro-
tected from light by the usual wrap-
pings. When Rontgen made further
experiments he was astonished to find
that from his vacuum tube invisible
rays streamed out that passed easily
through the sheets of opaque black
paper in which the photograph plates
were wrapped and atfected the photo-
graphic plates 1in the same manner
as sunhght,

The source of Rontgen's X-rays was
then soon tracked down. When a high
voltage electric discharge 1s passed
through a vacuum tube a stream of
tiny particles called electrons 1s shot
with high velocity {from the negative
electrode. This stream forms what are
known as the cathode rays, which to-day are used n television
cameras and receivers. When they stnke any solid object the shock
produces waves of invisible light of length far less than that of the
light to which our eyes are sensitive. To-day specially designed tubes
to which voltages of 500,000 and even more are applied are used for
producing X-rays that penetrate deeply into the body to attack
cancer and other dangerous growths. No hospital i1s complete
without 1ts N-ray department,
and this invisible light now finds
many uses 1 mdustry.

After Rontgen’s discovery a
search was made for X-ravs in
other quarters, and among the
sources tried were many chemi-
cals that glow after they have
been themselves subjected to
sunlight. Experiments of this
kind were made by Henn
Becquerel, a member of a
famous I'rench family of
scientists, but were failures
until a compound of a rare metal
known as uranium was tested.
1his compound laid on a photo-
graphic plate wrapped in black
paper did atfect the sensitive
film, even when the compound
had not previously been ex-
posed to light. A kind of sil-
houette of the compound show-
ed itself on development, so that
in a sense the piece used 1n thas
experiment may be said to have actually photographed itself,

lhis was an unexpected mystery. Here was a metal that quietly
and without any 111% wWas Eﬂﬂ‘l:ulu:ilh' giving off invisible light. The
discovery created a tremendous sensation, and was followed by
others equally alnku']g. ‘or instance, it was found that the air
round a uranium compound became a conductor of electricity.

I'he storv now turns to a Polish girl who had come to Paris as a

Romance of Radium

Most Precious Metal
EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE e e e,

student of science. Her name was Marie Sklodovska, and in her

The last stage but one in the refining of radium salts at Port Hope, Ontario. This illustration
and those on the opposite page are reproduced by courtesy of Eldorado Gold Mines Lid,, Canada.

ANEEEEEENE

home in Warsaw, where her father was a teacher of science, she had
been seized with the longing to come to Paris in order to study

science herself. After nursing this ambition for several years, work-

Ing as a governess in order to raise the
necessary sum of money, she at last
set out, crossing Poland and Germany
in the lowest and most uncomfortable
class on the train. Once 1in Paris she
installed herself in one small room,
lived on the least possible amount of
food and with scarcely any warmth
to sustain her through the winter,
and devoted herself with astonishing
seriousness to her studies. She 1m-
pressed all who met her by her cap-
abilities and there was never any
doubt that she would make her mark.
[Eventually she met and marned
Professor Curie, who was as keenly
interested in science as she was
herself, and the two made a perfect
team for research work.

[n order to obtain her final quali-
fication it was necessary for Madame
Curie to present a thesis giving the
results of some original scientific work
that she had undertaken. When
looking round for a subject she
recalled Becquerel's discovery, and
determined to follow this up 1 spite
of the difficulties of approaching such

Professor and Madame Curie in the laboratory in which they extracted the 1 mvsterious and entirely novel
first radium compounds from pitchblende. Photograph by courtesy of : y
the Radium Institute, Paris.

problem. Conditions also hampered
her considerably, for the only room
that she could be given in which to do the work was "a kind of
store-room, sweating with damp, where unused machines and
lumber were put away.” Her purpose was to examine as many
compounds of uranium as possible, and to measure the intensity
of their power to make the air a conductor of electricity. She soon
found that this depended only on the proportion of uranium itself in

the samples, and then set out 1o examine every other chemical
element in the same manner.

By this means she discovered

- "l another metal that had the

8l power of sending out the rays.
This was thorium, which
-' chemists class as a rare earth

- metal, and 1t was at this time
that the word radioactivity,
now so familiar, came 1nto use,
Madame Curie suggesting it
for the new property that had
been discovered.

Madame Curie was curious
to see if the same results would
follow the exammation of ores
and minerals. She expected to
find that only those containing
uranium and thorium would be

radioactive, and this proved to

be right, but she was astonished
to find that certain of these
were far more strongly radio-
active than they should have
been on the basis of the pro-
portion of these elements they
contained. Thinking that she might have made an error somewhere,
she repeated all her measurements not once but 10 or 11 times,
always with the same result, and then realised that in these minerals
there must be something that was much more powerfully radioactive
than anything vet known.

[f there really were such a new element it must exist in minute
proportions, for it had escaped the notice of several generations of
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chemists trained to look out for newcomers of this kind, and indeed
the most accurate analysis of the minerals seemed to have accounted
for every particle, leaving nowhere for the mysterious stranger
to hide. Madame Curie decided to look for this very elusive and
strongly radioactive metal, however, and in her search she was
joined by Professor Curie.
1The mineral they chose
for their effort was pitch-
blende, which contains
uranium, and they set
out laboriously to put it
through the treatment of
the analytical chemist,
and then tfo test every
metal or group of metals
separated from it to see
with which of these the
new radioactive element
was associated. Then
came another surprise,
for there were two radio-
active parts, one of which
attached 1itself to the
metal bismuth and the
other to barium in all the
tests carried out. For the
first of them the name
polonium was chosen in
honourofMadameCurie's

5 L.aBine Point, on the shore of Great Bear Lake, where pitchblend discovered in 1930 by Gilb : : -
1natin r . ’ ¢ - ' piicnbienac was aiscovered in ¥ ert LaBine. ’ o .
¢ country, and the The mines at this point are now the world's principal source of radium. from radium, like X-rays,

other was called radium.

As yet radium was almost a ghost of an element, for all that had
been obtained was a compound of barium that had mixed with it a
very small proportion of the new element. This applied also to
polonium, and the Curies now set out to materialise their ghosts.
1his was a formidable undertaking, for enormous gquantities of the
ore would have to be treated in order to get a reasonable quantity
of radium. The original sample of pitchblende came from Joachims-
thal, mn Bohemia, and the Curies had little money to spare to buy
the quantity of 1t that would be necessary. Fortunately there

was at the mine a waste dump of pitch-
blende residues, and the Austrian Govern-
ment considerately presented a ton of it to

= L *
the two Irench scientists, who had only , il

to pav carriage on it. Y 5 %"

A place in which to work on the residues |9 Kew 3
was then found. This was an abandoned |
shed, with a skyhght roof, inside which
were some worn kitchen tables and an old
iron stove. There the precious pitchblende
residues were stored when they arrived,
packed 1n sacks like a load of coal. The
material turned out to be dull brown in
colour, and was still mixed with pine
needles from Bohemia, but in 1t was hidden
the precious metal, so well hidden indeed
that 1t was four vears before the laborious
task was finished. Large quantities of the
residues had to be dissolved in acids, boiled,
precipitated and filtered again and again.
It was this task that Madame Curie chose
for herself, and she found it killing work to
carry the heavy receivers and to stir the
boiling liquids for hours at a stretch. Little
by little the contents of her flasks and
basins became richer and richer in radium,
however, and in 1902 she was able to look
at a pure sample of a radium compound.
It weigh::-d little more than a three-
hundredth of an ounce, but there was
enough for her to measure the atomic
weight of the metal, the first thing required
by chemists of a new element.

On the evening of the day on which the

PO T ~SAvY T Ty Y B Crei It L R e Drilling in progress in the pit i : - .
‘\'q-ﬂllx WdS fl['ilhhﬁ'd 1.hL Curies w ci'['ll[lEI'E'ﬂ g Prog ™ rcadﬂ;:l?;ingfa;:}ir;s al LaBine Point ;tn(l with his associates set 1o “-*.[}1'1{ 10 ex-

back to the wretched laboratory, and
entered 1t in darkness. Long before they had hoped that their
discovery would have a beautiful colour, Actually it had something
more, for it was spontaneously luminous and the precious particles
of radioactive material that they had accumulated were outlined
by a phosphorescent bluish glow, and it was this that thev had
come back to enjoy almost in secret. '

1he Curies continued their work with radium, probing into its
mysteries and those of the radioactive elements generally, of which
1t was by far the most active. It was found that a tiny fragment of a
radium compound is always a little hotter than its surroundings. It

15 indeed a bomb, for exploding atoms in it shoot out three different
kinds of rays. Two of these are deflected in opposite directions when
a magnet is brought near them, for they consist of positively and
negatively charged particles, the former being protons, which
eventually form the rare inert gas helium, and the latter being
electrons. The third
stream consists of X-rays
of very short wavelength.
The quantity of radium
compounds available was
slowly increased and
eventually Madame Curie
1solated the metal itself,
to find that it was silvery
In appearance. In 1903
the Curies received the
Nobel Prize, jointly with
Becquerel, for their dis-
covery, but their part-
nership came to an un-
timely end i 1906, when
Professor Curie  was
knocked down and killed
i a street accident. A
second Nobel Prize was
awarded to Madame Curie
in 1911, |

It had soon been dis-
covered that the rays

produce burns on the
skin, and then it was found that the radiations destroy cancerous
growths. This led to an eager search for sources from which it could
be extracted. The first source of supply was Joachimsthal. Then a
richer one was found in Colorado, in the United States, but this was
displaced by ore from Katanga in the Belgian Congo, and the output
from Central Africa held what was almost a monopoly for many
years. Then the startling discovery was made of valuable deposits of
pitchblende on the shores of the Great Bear Lake, in the far north of
Canada and only a few miles south of the Arctic Circle. This ore
proved to be rich in radinm, and the first
ounce 1t yielded was produced only just
over two years ago. An annual output of
100 gr., or about 31} oz., is now looked for,
and the discovery has brought the price of
radium down to about a third of its
former level.

The man who discovered radium in
Canada was Gilbert LaBine, who set out to
explore the Northwest Territories as a
prospector. LaBine was modern 1n his ideas,
and in 1929 he penetrated into the wilder-
ness of snow and ice by air, a-plan that gave
lhim splendid opportunities of studying the
ground over very large areas. He was 1m-
pressed by signs of metals while flying over
the shores of Great Bear Lake, especially at
its eastern end, and in the following year he
made his way there with one companion,
each hauling a sledge with a load of about
600 Ib., with the idea of examining this
hikely ground more closely. On a promon-
tory now called LLaBine Point the prospector
first discovered silver and cobalt, and then
lound veins of pitchblende.

[LaBine was well aware of the importance
of this discovery, and sent some of the ore
to the Mines Branch of the Canadian
Government at Ottawa for examination.
The value of this as a source of radium was
very soon realised, the only doubt remain-
ng being whether ore so far north and in
such inhospitable country could possibly
be worked. LaBine himself had no doubts,

ploit his discovery. At first most of the
work was done by hand, but later machinery was brought in by
aeroplane and the kidney-like masses of ore are now drilled and
blasted out of the frozen ground. The ore is only concentrated at
[.aBine Point, and the concentrate is sent to Port Hope, Ontario, for
the extraction of its radium, 10 tons vielding a quantity of radium
compound about as large as a pin head. In the solutions made by
treating the roasted ore with acids and alkalies the precious metal is
tracked down by adding barium chloride, the radium then following
the barium and being separated withit. The product is a mixture of
radium and barium bromides, which is purified by crvstallisation.
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A Novel Method of Bridge Testing

I'he 1llustrations on this page

novel system of testing bridges that has

been used for the first time on a
recently-completed bridge across
the River Loire at Aiguilly,
France. This bridge was built
by the l'orges et Ateliers Com-
mentry, Oissel, and comprises
A SUSpEnsion  span  approxi-
mately- 442 {t. 9 in. n length
and two access spans of 36 {t.
each.

It was desired to test the
bridge with a dead-weight load
of 743 1b, per sq. yvd. Normally
this would have involved the
use of a large number of fully-
loaded lorres on the roadwavy,
and the distribution of about
100 tons of pig 1ron over the
pavements, and in order to avoid
the great expense this would
have imvolved the engineers de-
cided to use water. The surface
of the bridge therefore was
divided 1nto eight watertieht
tanks by means ol nine wood
plank walls, each about 2t

high, built across the width of the roadway.
waterproof
covering them with tarpaulins, which were
sealed to the floor and sides of the bridee
with plaster. Water was then pumped from
the mver mto each tank in turn until all

The walls were made

had been filled. Plugeed drain
holes were provided in the floor
of the bridge to allow the water
to be released into the river at
the end of the tests.

A Working Model Iron Mine

Visitors to the Swedish Techni-
cal Museum, Stockholm, are now
able to see 1n operation a splendid
working model of an iron mine
1he model 15 situated under the

Museum building at a depth of
13 1t. and contains about 330 ft. of

passages and galleries, in which
about 30 tons of iron ore have been
distributed. Iron miming tools and
machines are seen in actual use.
and hfe-size models of miners are
shown carryving out various oper-
ations., Gramophone records are
used to reproduce the normal
sounds that are made by men and
machines working in a real mine.

Boring machines can be heard {rom time
to time, then comes a signal for a shot, a
warning voice and finally the noise of the
explosion echoes through the mine. The
model 15 designed to illustrate 1iron mining
the

methods and

700 vears.
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¥lectric Lamp with a Reflector in the Bulb Britain's First Gas Grid

Lhe Umited Kingdom Gas Corporation,
which controls 7. undertakings n

show a A new lId0-watt Mazda lamp mtroduced

by the Westimghouse Electric and Manu- 73
various parts of the country, is
to lay down what will be the
first as onid 1im the British
Isles. The purpose of the scheme
15 to produce coal gas of pure
and consistent quality by the
most economical methods, and
to supply it through pipe lines
to various existing gasworks in
the area. ILach of these centres in
turn will supply the gnd gas,
together with their own output,

oAS

to consumers 1nm their areas.
The area covered by the
scheme 15 in the West Riding

of Yorkshire, and among the
towns that will be on the end
are Castleford, Harrogate, Otley,
Pudsey, York and Malton. Large
gas-producing and punfving
plants of the latest design will be
erected at selected pitheads, and
the first of these 1s being built at
Hemsworth, near Castleford.
When completed 1t will consume
maore than 200 000 tons of coal a
- year, and the production of this quantity
will employ 370 miners. After being washed
the coal will be automatically fed to
crushing mills and then will be conveyed
in the form of fine dust to a large bunker.
[‘'rom there the coal will pass into the
carbonising ovens, and will vield
smokeless fuel, coke. tar, benzole,
ammonia, and many other valuable
by-products as well as gas,

A (reat

Water pouring from the flooded roadway of the Aiguilly bridge after the novel water test
described on this page had been completed. The photographs on this page are reproduced
by courtesy of M. Lambert, Roanne (Loire), France.

facturing Company has a reflector inside the
bulb. It 1s intended primarily for lighting
shop windows, but can be used also
wherever a selt-contained unit of this
character 15 required. The bulb 1s flared
and 1s coated on the inside of the flare with a

’[i}.'

French Water Power
Scheme

A great artihcial lake 144
miles long will be formed behind
a dam now being built across the
iver Rhone, 1 France, and
will provide water storage capable
of producing 1,800 million kWh
of energy per vear. This tre-
mendous output 15 consiwderably
ereater than that of anyv hvdro-
electric station already 1n existence
or m course of construction 1n
Western ILurope.

1The dam 15 being constructed 1n
the Genissiat Gorge about 18 miles
south-west ol Geneva. Its height
Above the bed of the niver will be
about 263 {t. and 1ts crest will be
more than 360 ft. above the lowest part ol
the foundations. The work now 1 progress
imncludes the driving of tunnels in the walls ol
the coree. The mver will be diverted through
these 1in order to uncover the sites on which
the dam and power stations will be built
and other works carried out.

A photograph of the flooded roadway of the Aiguilly bridge taken during lhe tests,
The water fills the tanks built on the bridge.

thin skin of brilliantly polished metal, which
chirects the hght from the filament in a
powerful beam to wherever it 1s wanted,
lThe lamp 1s eqquipped with a medium
s¢crew base that fits into an ordinarv
socket, and 15 available for 110 115 and
120 volt circuits.

last
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Machine to Stamp Down Road Surfaces

I'he upper illustration on this page
shows an mgentous machine for use 1n
road construction, which 1s marketed in
this country by the Sipo Trading Co.,
Copenhagen. It 1s known as a road presser,
and i1s intended for use in place of a steam or
[esel-engined roller for
consolidating the sur-
[aces of roads during con-
struction. The machine
consists of a number of
ramming frames each
provided with a heavy
ramming foot, and thev
are connected with each
other by means of two
crankshafts, The crank-
shafts are operated by
the motor that 1§ used
for driving the machine
Dackward and forward
along the road. When
the motor 1s coupled up
the ramming {rames are
alternatelv hifted and
lowered as the machine
travels along, and thus
heat heavily on the sur-
face ol the road.

The machine 15 steered
by means of two levers,
one of which controls
1ts movement to the right while the other
steers 1t to the left. It 1s claimed for it
that one passage over a given stretch of
road 15 more effective than that of a roller
run forward and back. This claim is based
on the fact that each of the ramming feet
in turn strikes every point of the road,
while with the roller each point receives
pressure only twice.

Telephone that Requires No Batteries

A portable telephone that i1s oper-
ated on power generated by the
speaker’'s wvoice, and 1s sufficiently
powerful to transmit speech over
distances of more than 200 miles,
has been introduced by the Western
Electric Company. It i1s known as the
"magnetic’’ telephone and was de-
signed by Bell Telephone Laboratories
for use m railway sidings, ships, coal
mines and similar places where reliable and
portable communication facilities are re-
quired.

The secret of operation of the instrument
lies 1n a small but powerful magnet. Small
currents are generated by the movements
in the field of this mavnet of a metal
dhiaphragm vibrating under the impact of
the sound waves produced by the speaker
using the telephone, and a similar instru-
ment at the receiving end acts in reverse
order to reproduce his words. Each instru-
ment 15 provided with a small hand crank
for generating a signalling tone. When the
crank 1s rotated a peculiar shrill note is
transmitted, which 1s of such a pitch that it
can be heard in noisy surroundings.

The mnstrument 1s very small and com-
pact, and 1s-connected with the lines of the
telephone system by means of a waterproof
cord htted at its ends with spring clip
terminals,

= % k *

A mnew suspension bridge with a span
of 2,600 ft. is to be Duilt across the Narrows
of Puget Sound, near Tacoma, on the
Pacific Coast of the United States., It
will have an overall leneth of 3560 {t.
and side spans of 1,300 ft., will' carry
a roadway 26 ft. wide. The estimated cost
ol the bridge 15 about £1,200,000.

An interesting stamping machine for consolidatin

a
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Giant Steam Hammer for Aircraft Work

A steam hammer built in America and
supphed to a large works in this country for
lorging aeroplane engine crankcases and
propellers for British aircraft is said to be
the largest of 1its type vet built, Itis 27 ft. in
height from the floor to the top of the steam

Sipo Trading Co., Copenhagen.

cyhinder, and the structure on which the
forging anvil 1s supported extends 12 ft.
94 . into the ground, resting there on
foundations anchored to bedrock.

The ram, piston rod and piston of the
hammer together weigh 22! tons, and
including the top die the total moving
welght is more than 31 tons, The diameter of
the cvhinder 1s 3 ft,
3 1in. and the stroke
of the piston i1s 6 ft.
Although the machine

1S SO Mas-
sitve and
powerful,
the control
mechanism
15 so  deli-
cately adjusted that the ram may be
brought within the smallest fraction of
an nch of the dies at full speed and
Htt}}‘}]lt‘t] without I‘.:‘li.l.l-:il‘.lj!.{ contact.
i 5 * ¥

Ltd., Reddish.

T'hree generators now under construction
for Grand Coulee Dam together will be able
to produce enough electricity to light
nearly six milhon 60-watt I;m‘:}_i:-..

g roads during construction, Photograph by courtesy of

A giant ““Craven’’ lathe specially designed for
machining turbine rotors when mounted on

their shafts. An idea of its great |
obtained by comparison with the figure of the will
man standing near the faceplate. Photograph
by courtesy of Craven Brothers (Manchester)

size 1is

145

A Lathe that Weighs 230 Tons

The lower illustration on this page shows
one of three stmilar ziant lathes that have
heen built by Craven Brothers (Manchester)
[Ltd., Reddish. These lathes are among the
larzest ever built in this country, and have
been specially designed for machining
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