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iNKY BUILDik
The new Meccano Dinky Builder, the latest thri l l  fro

m Meccanoland,

Is a fascinating constructional toy specially designed for younger

boys and girls. The parts, tastefully enamelled In jade green and

salmon pink, are fitted together In the most simple and Ingenious

manner without the use of any nuts and bolts, giving results

that are attractive and of exceptional Interest. Two Outfits

are available: No. 1 for general construction Including wheel

toys, and No. 2 for making groups of miniature furniture.

i Your dealer wil l  be pleased to  show you these new Meccano

\ 

Dinky Builder Outfits. 

Iare

No.  1 DINKY BUILDER OUTFIT

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

number of models can be made. I t  includes two trees on die-cast

stands that lend the correct atmosphere to models of farm

buildings, churches, etc. A further attraction are the wheels,

finished in blue with white tyres, for constructing miniature

wheel toys. The beautifully coloured instruction leaflet

included in  the Outfit illu
strates a total of 44 models that

any boy or  girl can build.

No. 2 DINKY BUILDER OUTFIT

The No. 2 Dinky Builder Outfit contains a wide

selection of parts primarily intended for the

construction of realistic groups

modern furniture. The small table lamp and

shade that are included add greatly to the

realism of these groups, particularly as the

lamp can be lighted from an ordinary flash

lamp battery. The coloured instruction

leaflet gives examples of 7 furniture groups,

but to an enthusiastic model builder the

possibilities of the Outfit are practically

i 
inexhaustible 

Price 7 /6  I

miniature

AN IDEAL

CONSTRUCTIONAL

TOY FOR BOYS

AND

GIRLS

'Ofor

OOtf rtf
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A BOAT OF MY  OWN  -MAGIC WORDS
easily come true, forbut ones which nowadays can

speed boats, yachts and cruisers
are being made at amazingly
low prices. Come to our

boat department and we
shall be delighted to

show you our new
designs.

CLOCKWORK SPEED BOAT. Fitted powerful
mechanism. Hul l  16 in. overall. Fitted windscreen, dummy
ventilators and bollards. Hul l  finished in  blue and white w i th
red line. Price 6 /6

SPEED BOAT. Hul l  11 in. overall,
fitted powerful clockwork motor.  Ad-
justable rudder, windscreen, imitation
deck. Price 2 /6

TRI -ANG  bHEEu  BOAT.  Specially designed hull  wi th  mahogany
deck, brass fittings, ventilators, detachable motor  cover, hinged windscreen,
very powerful long-distance mechanism. Packed in  special strong box,
fitted wi th  sponge rubber-covered safety blocks. “Tri-ang III," length of
hull  20 ins. Price 19 /6 .  “Tri-ang IV,"  length of hull 23 ins. Price 25 / - .

“Tri-ang V "  (electric only), length of hull 28 ins. Price 35/ - .
No. Il l  and IV obtainable wi th electric mechanism at 21  /— and 29 /6

YACHT.  Patent lightweight weather-resisting
hull. Perfect balance. New solid lead cast
keel. Polished mahogany deck. Chromium-
plated automatic steering. Best quality
striped sail cloth. Waterproof rigging
cord, all brass fittings. Hul l  painted blue

and white.
“Elizabeth.” Length of hul l  21 ins.

Price 12 /6
“Margaret.”  Length of  hul l  26 ins.

Price 19 /6
“Rosemary.” Length of hull
32 ins. Price 29 /6 A special offer of “KELLNER” clockwork speed boats. Varnished mah-o - . .z

hull, w i th  high-power clockwork mechanism. Complete w i th  flags, windscreen, etc. Overall
length 25 ins. Price 1 0 /6length 25 ins.

CABIN CRUISER. Fitted wi th  illuminated cabin, port  and starboard lights, separ-
ate switches for  motor  and lights, detachable mahogany superstructure, wi th  f ront  and side screens. “D ido, "  length*
of hull 20 ins., price 29 /6 .  “Juno," length of hull 23 ins., price 35/- .  “Venus," length of hull 28 ins., price
45/- .  Batteries 2 /6  extra

MODEL BOAT
DEPARTMENT
FIRST FLOOR

meccanoindex.co.uk
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SECRETSy SCALE MODEL AIRCRAFT DESIGN
The fifth of an interesting series of articles
by the well-known designer responsible for the
construction of the most perfect of all scale model
aeroplanes, the "FROG" and "PUSS-MOTH"

THE UNIQUE "FROG" WINDER
A Unique Winder Feature
Here are a few interesting facts showing the advantages of
the high-speed winder.

A geared-up winder is not in itself a novelty as i t  has been
used for many years in order to facilitate quick winding of
the better class of model aeroplanes. Where the “FROG"
winder is concerned, however, its unique feature is in the
fact that the machine is in all cases held in position in
the box, thus making i t  possible for one person to wind
the machine. If anybody has ever attempted to use the old
“egg whisk" type which required both hands and a second
person to  hold the machine, they wil l  realise the tremendous
advantages of the simple method of “FROG" winding.

Gear Box Needs This Winder
The designers of “FROG" aircraft were faced with this
problem in the early stages of scale model construction, as
the use of the gear box necessitated a far greater number
of turns being given to the airscrews than the non-geared
type of aeroplane.

A Patented Design
As the machines were of a convenient size to hold in a box,
a patent was applied for and granted in  every country
in the world.

Full Particulars of "FROC" Models Below
You wi l l  find illustrations and prices, with many details
of the FROG models below.

"FROG"— THE FOREMOST NAME IN  MODEL AVIATION
PUSS-MOTH MONOPLANE

A magnificent scale model of the famous record-breaking light
aeroplane. Al l  metal fuselage wi th bulk-head reinforcement,
hollow wings of special design and construction. Dual motor-
coupled gear box, transparent cabin and roof lights. “Frog”
patent quick detachable fittings.
Complete w i th  high-speed winder box, spare motor, inserter rod.

gear-box oil, elastic lubricant and
illustrated flying manual. Wing
span 18 ins. Flies 600 ft-

Price 17z6

INTERCEPTOR FIGHTER
A scale model of high-speed Monoplane. Tubular construction,

patented quick detachable fittings. High
efficiency airscrew, A popular machine for
realistic stunting. The “Frog” is sold complete
with spare motors, lubricant and gear-box oil,
patent high-speed winder box and illustrated
flying manual. Wing span 11 J ins. — / JL
Flies 300 ft. Price / O
Designed and made by International Model Aircraft Ltd., London, S .W.19

SOLE CONCESSIONAIRES:

LINES BROS. LTD., Triang Works ,Morden Rd., London,S .W.1 9

meccanoindex.co.uk
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WORLD'S PATENTS GRANTED AND PENDING ACTUAL PHOTOGRAPH OF ‘FROG’ HAWKER HART

The most famous military aeroplane in the world—
the most formidable aerial weapon ever known—
there’s l i t t le need to tell you the name of the
Hawker Hart. And now you may own and fly an
almost exact reproduction in miniature of this
wonderful fighter! The very latest ‘Frog’—the
flying scale model Hawker Hart—is waiting for

you at your local shop to-day!

This 'Frog* Hawker Hart is designed (like the real
machine) for short distance bombing. Every detail
has been carefully considered to give complete
realism to this wonder ’plane. There is actually
a miniature Vickers-Scarff gun mounting ring before
the observer’s cockpit and a life-like instrument
board in the pilot’s cockpit. And the flying per-
formance of this new machine is remarkable.

Come and see the Hawker Hart now!

SPECIFICATION
Telescopic spring-loaded under carriage. Unique fuselage bui l t  up on  a
reinforced structure of steel, duralumin and timber, covered either w i th
aluminium, alloy sheet o r  a cellulose-paper—the only material capable of
reproducing the exact form, shape and appearance of full-size aeroplane
parts. Wings reinforced wi th  internal ribbing and attached to fuselage
wi th  quick detachable fittings. Triple, 4-strand motor and watch type

gearbox. Precision cut airscrew and spinner.
Wing Span, 13.75 ins. Overall Length, 15.36 ins.

Average Length of Flight, 700 ft.

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

passed.

'5557'
Complete wi th extra strong
WINDER-BOX, lubricant for
motors, tr iple inserter rod,
and profusely illustrated flying' at z
manual.

HIGH-SPEED
Gearbox and
spare motors

ON SALE AT ALL GOOD TOY SHOPS AND STORES
Made by INTERNATIONAL MODEL AIRCRAFT LTD.. LONDON,  S.W.19

Sole Concessionaires: LINES BROS. LTD., Tri-ang Works, Morden Road, Mirlon, S. lT . ig

CLnaL Jive
Tny FR.OQ PitaC SScLdge with, i t

U)07V
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Boys, Start a Railway of
your own!

You have 'spent many happy hours watching real
trains at work. Now start a railway of your own and
enjoy the thr i l l  of operating Engines, Coaches, Wagons,
Signals and Points on actual railway principles. It’s the
most fascinating pastime in the world! M3 TANK GOODS TRAIN SET (Reversing). Price 15/-

From the day of their introduction Hornby Trains
have always represented the latest model railway
practice. Designs are continually being improved and
new items added so that the system is complete in
practically every detail. There are Locomotives for all
duties, driven by electric motors o r  by clockwork.
There is Rolling Stock of all kinds including Pullman
Cars, ordinary Coaches and Guard’s Vans for  passenger
services, and numerous Wagons and Vans for freight
working.

The Accessories are now better than ever before,
while the Rails, Points and Crossings enable an endless
variety of layouts to be constructed, both for Electric
and Clockwork Trains.

HORNBY No. E120 GOODS TRAIN SET (20-volt) Reversing. Price 36/-

If you do not  possess a Hornby Railway, now is
the time to start. Ask your dealer for a copy
the latest Hornby Train Price List.

Prices of Hornby Electric Trains Sets from
15/ -  to 75/-

Prices of Hornby Clockwork Trains Sets

of

from 4 /11  to 65/-

No.  1 TANK GOODS TRAIN SET (Reversing). Price 22/6

HORNBY No.  E120 SPECIAL PASSENGER TRAIN SET (20-volt) Automatic Reversing. Price 48/6

HORNBY TRAINS
MANUFACTURED BY MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13

meccanoindex.co.uk
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Meccano model of
STEAM

WAGON

Meccana model of
ELLIPTICAL

LATHE

THE WORLD'S BEST
HOBBY FOR BOYS

When you are a Meccano boy you can
build anything you want—with your
Meccano Outf i t .  To-day a Travelling Crane;

B Outf i t .  Price 7/6
C Outfit. Price 10/-

to-morrow a Motor Car Chassis; the next
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 is better now than
ever. Al l  the parts are finished in a striking
new colour combination of Blue and Gold,
and the models constructed w i th  them are
of a brilliance never before attainable. In
addition, the scope of the Outfits is greatly
increased by the inclusion of new and
specially designed parts.

See the New Meccano at your dealers.
Take Dad wi th you!

PRICES OF MECCANO OUTFITS
E Outfit. Price 20/-

F Outfit. Price 30/-A Outfit . . .  each 5/-
8 .......... 7/6
c .......... 10/-
D .......... 15 / -
E „ 20/-
F . -  u 30/-
G .......... 55/-
H (Carton) ........................... ......... 72/6
Hw „ (Cabinet) . ....................... ......... 97/6
K (Carton) ........................... ......... 132/6
Kw .. (Cabinet) ........................... . . .  . ,  157/6
L ( . .  ) ........................... .......... 410/-

H Outfit. Price 72/6

PRICES OF MECCANO ACCESSORY
OUTFITS - 2/6 co 225/-

MAKE FRIENDS WITH YOUR
DEALER—HE CAN HELP YOU

MECCANO LTD.
G Outfit. Price 55/- Binns Road, LIVERPOOL 13

MECCANO

meccanoindex.co.uk
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MECCANO
Toys of 7-  TTZT/  'T’/ WZO The Best that
Quality / > / / \ /  7 / £ J you can buy

150  Varieties
The Meccano Dinky Toys form the most attractive

and fascinating set of  miniatures In existence. They are
al l  well designed and beautifully finished in colour, and
thfcy include a remarkable amount of  realistic detail.]

Two of the most important recent additions are
fine models of a Holland Coachcraft Van (Dinky Toy
Nq. 31) and a Chrysler "Air f low” Saloon Motor Car
(Dlhky Toy No.  32). Both of these models are illustrated
on the opposite page.

The Meccano Dinky Toys provide all the materials
necessary for a fascinating collecting hobby. The range
of subjects is very varied and there is ample scope for
an extensive collection of outstanding interest. New items
are continually being added to the series and collectors
should keep a sharp look out for announcements.

Wi th  a few exceptions all the D inky  Toys are arranged
in  sets, but every item can be purchased separately.

Your Meccano dealer wi l l  be glad to show you the
complete range of Meccano Dinky Toys.

Ktft « ! t
Meccano Dinky Toys No.  1

STATION STAFF
Station Master ...............
Guard ...........................
Ticket Collector
Dr iver  ...........................
Porter w i th  bags
Porter ...........................

Price of  complete set 1 /6

No .  1a
No.  1b
No.  1c
No.  1d
No .  1e
No.  1(

. .  each 3d.

. .  „ 3d.

. .  „ 3d.

. .  . ,  3d.

. .  . ,  3d.
. .  3d.

Meccano Dinky Toys No.  5
TRAIN AND HOTEL STAFF

Pullman Car Conductor
Pullman Car Waiters (2)
Hotel  Porters (2) ...............

Price of complete set 1 /3

No .  5a
No.  5b
No .  5c

each 3d.
„ 3d.
. ,  3d.

Meccano Dinky Toys No.  3
PASSENGERS

Woman and Child ..............
Business Man .........................
Male Hiker
Female Hiker . . .  ..............

No.  3a
No .  3b
No.  3c
No.  3d
No .  3e Newsboy
No .  3f Woman ....................................

Price of complete set 1 /6

each 3d.
„ 3d.
„ 3d.
. .  3d.
. ,  3d.
„ 3d.

Meccano Dinky Toys No.  4
ENGINEERING STAFF

Electrician .........................
Fitters (2) ..........................
Storekeeper ..........................
Greaser .....................................
Engine Room Attendant

Price of complete set 1 /6

No.  4a
No.  4b
No.  4c
No.  4d
No.  4e

each 3d.
» 3d.
. .  3d.
. ,  3d.
. .  3d.

Meccano Dinky Toys No.  13
HALL'S DISTEMPER

ADVERTISEMENT
This miniature of a well-known line-
side advertisement is intended to be
placed in the fields adjoining a model
railway track. Price 9d.

STATION OR FIELD HOARDING
This is a realistic accessory, suitable
for model station platforms, o r  for
fields adjacent to the railway track.

Price 6d.

Meccano Dinky Toys No. 6
SHEPHERD SET

No.  6a Shepherd . . .  each 3d.
No.  6b Dog ............... „ 2d.
No.  2d Sheep... (4) ............ 2d.

Price of complete sec 1 / -

Meccano Dinky Toys No.  2
FARMYARD ANIMALS

No.  2a Horses (2) . . .  each 3 i d .
No.  2b Cows (2) .......... 34d.
No.  2c Pig ............... , .  2d.
No.  2d Sheep ..................... 2d.

Price of  complete set 1 /6

New items are constantly
being added to the series
of Meccano Dinky Toys,
to increase the fun and

fascination.

Meccano Dinky Toys No.  17
PASSENGER TRAIN SET

No.  17a Locomotive ......................................
No  17b Tender ......................................
No.  20a Coach .......................................
No.  20b Guard’s Van ......................................

Price of complete set 2/3

. . .  each 9d.

. . .  , .  5d.

. . .  , .  7d.
............ 7d.

Meccano Dinky Toys No.  19
MIXED GOODS TRAIN SET

No.  21a Tank Locomotive ......................................
No.  21b Wagon . . .  ......................................
No. 21d Petrol Tank Wagon
No.  21e Lumber Wagon ......................................

Price of complete set 1 /11

each 9d.
. .  4d.

6d.
5d.

PASSENGER TRAIN 8ET
No.  21a Tank Locomotive .................................................. each 9d.
No. 20a Coaches (2) .......................................................... 7d.
No.  20b Guard's Van ......................................................... 7d.

Price of complete set 2/6

Meccano D inky  Toys No .  10
GOODS TRAIN SET

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

Price of complete set 1 /9

RAILWAY
ACCESSORIES

No. 7
Watchman ’ s  Hu t ,
Brazier, Shovel and
Poker. Price 1 /3

RAILWAY
ACCESSORIES

No. 4
This set comprises all the
pieces that are contained
in  Railway Accessories
Nos. 1, 2 and 3. Price 3/9RAILWAY ACCESSORIES No. 2

Milk Cans and Truck.
Price per set 1 /3

RAILWAY ACCESSORIES No. 3
Platform Machines, etc. Price 1 /6

RAILWAY ACCESSORIES No. 1
Miniature Luggage and Truck. Price 1 / -

Manufactured by MECCANO LTD., Binns Road, LIVERPOOL 13

meccanoindex.co.uk
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MECCANO
Made of the
finest materials DINKY TOYS

150  Varieties
24E 25B25r

60A 25C25D60C60 E

24A 60B24D 60F60D
Meccano Dinky Toys No.  60

AEROPLANES
Imperial Airways Liner . . .
D.H.  "Leopard Moth"  . . .
Percival "Gu l l "
Low Wing  Monoplane . . .
General "Monospar"
Cierva "Au tog i ro "
Price of complete set 3/-

25A25c
Meccano Dinky Toys No .  25

COMMERCIAL MOTOR VEHICLES
Fitted wi th  rubber tyres and silver-plated

radiators.
Wagon . . .  , . -
Covered Van
Flat Truck
Petrol Tank Wagon
Tipping Wagon .. .
Market Gardener's Van
Price of complete set 4/6

24H
Meccano Dinky Toys No.  24

MOTOR CARS
Fitted w i th  rubber tyres and silver-plated

radiators.

24 B No.  60a
No .  60b
No.  60c
No.  60d
No.  60e
No.  60f

each 9d.
. ,  6d.
, .  id .
. .  6d.
„ 6d.

6d.

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

. each 9d.
• „ 9d.
- . .  9d.
. , .  9d.
. „ 9d.
. , .  9d.

Meccano Dinky Toys No.  52B CUNARD WHITE  STAR LINER “QUEEN MARY"
A scale model of the World 's largest ocean liner. Price 1 / -  each

Meccano Dinky Toys No.  52a. Exactly as No.  52, but  fitted wi th rol ler wheels. Price 1 / -  each

A fasc ina t ing
collecting hobby

No.  24a Ambulance ............... each 9d.
No .  24b Limousine........................... , .  9d.
No.  24c Town Sedan „ 1/-
No.  24d Vogue Saloon ............... „ 9d.
No.  24e Super Streamline Saloon .. 9d.
No.  24f Sportsman’s Coupe .,  9d.
No .  24g Sports Tourer (4 seater) » V -
No.  24h Sports Tourer (2 seater)

Price of complete set 6/6
. .  1 / -

Realistic
and

Attractive
Models

Finished
in

Bright
Colours

Meccano Dinky Toys No.  32
"A IRFLOW” SALOON

Assorted colours. Fitted wi th
rubber tyres. Silver-plated

radiator and bumpers.
Price 9d. each.

Meccano Dinky Toys No.  31
HOLLAND COACMCRAFT

VAN
Assorted Colours

Price 6d. each.

Meccano Dinky Toys No.  50
SHIPS OF THE

No.  50a Battle Cruiser "Hood ”  . . .  each 9d.
No .  50b Battleships, "Nelson”  Class (2) „ 6d.
No.  50c Cruiser "Effingham" 4d.
No.  50d Cruiser "Yo rk " 4d.

No.  50k Submarine, *

BRITISH NAVY
No.  50e Cruiser "De lh i " each 4d.
No .  50f Destroyers, "Broke"  Class (3) , ,  1d.
No.  50g Submarine, "K ”  Class . . .  , ,  1d.
No.  50h Destroyers."Amazon"  Class (3) „ 1d.

‘X "  Class . . .  each 1d.
Price of  complete set 3/6

&
Meccano Dinky Toys No.  26

G.W.R. RAIL CAR
Assorted Colours. Price 6d. each

Meccano Dinky Toys No. 23
RACING CAR

Assorted Colours. Fitted wi th
rubber tyres. Price 6d. each

FAMOUS LINERS
. . .  each 9d. I No.  51e "Strathaird" each 6d.

„ 9d. No.  51f "Queen of Bermuda" , , .  „ 6d.
8d. | No.  51g "Bri tannic" 6d.

Price of complete set 3/6

Meccano Dinky Toys No.  27
TRAM CAR

Assorted Colours. Price 6d. each
Meccano Dinky Toys No .  29

MOTOR BUS
Assorted Colours. Price 6d. each

No .  51b "Europa"
No .  51c "Rex"
No.  51d "Empress of Bri tain"

Manufactured by MECCANO LTD., Binns Road, LIVERPOOL 13

meccanoindex.co.uk
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Homby seneS HORNBY ACCESSORIES Ga geO

There is a splendid range of Railway Accessories in  the Hornby Series, bui l t  i n  perfect proportion and beautifully finished. With these
realistic accessories the most elaborate model railway may be constructed and operated in exactly the same manner as a real railway.

A selection of Hornby Accessories is shown on this page. Ask your dealer to  show the full range.

.unrr jm I ; W jmr  _frrr

JUNCTION
SIGNAL No. 2
"H  o m e"  o r
"Distant."  Signal
arms operated
by levers at base.
A very realistic
model. Price 4/9

JUNCTION
SIGNAL No.

Price 2/9
SIGNAL No.

"Home” o i
"Distant . "
Price 1 / -

SIGNAL,
DOUBLE

ARM NO.
Price 2/6

SIGNAL,
DOUBLE

ARM No.
Price 1/6

SIGNAL No.
“Home"  oi
“Distant."
Price 2/-

LEVEL CROSSING No. 1
Suitable for a single track only
and has gauge O rails in  position.

Price 2/11

WATER TANK No.1
Height 7 in.

Fitted w i th  flexible
tube and valve lever.

Price 3/-

WATER TANK No.2
Height 9 in.

Fitted w i th  flexible
tube and valve lever.

Price 5/9

MECCANO
LUBRICATING

OIL
Price

per bott le 6d.
LEVEL CROSSING No. 2

Measures 134 x 10J In., w i th  two
tracks of  gauge O rails in  position.

Price 5/6
CROSSING No. E2
(Electrical)
Level Crossing No .  2
that a th i rd rail is

OILCAN No.
Price 6d. Similar to

excepting „
fitted in each of  the two tracks.

Price 7/6

No. 1
BUFFER STOPS

(Spring type)
Price 1 / -

OILCAN No. 2 WT-jg IV
( "K"  Type). The oi l  -----
is ejected drop by drop  by depressing
the valve. Polished copper. Price 3/6PLATELAYER’S HUT

Price 1/-

SIGNAL
GANTRY

No. 1
Price 4/11

SIGNAL CABIN No. 2
Dimensions:Height64in.,
width  31  in., length 6J In.
Roof and back open to
allow Lever Frame to  be
fitted inside cabin if
desired. Price 4/6

SIGNAL
GANTRY

No. 2
Price 10/-

TURNTABLE No. 1
Price 2/6

SIGNAL CABIN No.
Finished In colours.

Price 2/9

STATION No. 1
Length 16$ in., width 6 in., height 6 In. Price 5/-

No. 1 ENGINE SHED
This Shed w i l l  accommodate any Loco*
motive and Tender w i th  an overall length
not  exceeding 8 J in. Price 15/-

No. 2
This Shed w i l l  accommodate any Locomotive and
Tender w i th  an overall length not exceeding 174 in .

Price 22/6

ENGINE SHEDVIADUCT Price 6/6 VIADUCT (Electrical) Price 7/6
VIADUCT Centre Section only Price 4/-
VIADUCT (Electrical) Centre Section only Price 4/6

MECCANO LIMITED - BINNS ROAD - LIVERPOOL 13

meccanoindex.co.uk
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STREAMLINIA!MECCANO
TWO-SEATER
SPORTS CAR

A MOST
REALISTIC MODEL

This splendid built-up model
represents the modern sports

two-seater, a type of car that
combines speed and excellent road-

holding qualities, and has become in-
creasingly popular during recent years.
Speed is suggested by the sweeping lines of
the bodywork and mudguards, together
wi th  the sloping radiator and wind-screen.

The model faithfully resembles its proto-
type in all important respects. I t  is complete
in itself, no constructional or  assembly work
being required. I t  steers from the wheel,
and is fitted with a strong clockwork motor
that gives a long and steady run.

Overall dimensions: Length, 8J  in.;
Width,  3 }  in.; Depth 2 j  in.

Price O O

Recently there has been an unsatisfied demand
for a commercially-made fast motor boat of modern
design, and therefore we introduce “STREAM-
LINIA/ ’

The first sample under test did more than 8 knots
and ran continuously for nearly half an hour.

STREAMLINIA is metre size, wi th a shallow
draught, only drawing J inch of water when loaded.
Her hard chine hull wi th “V" bottom is carved
from the solid. She has a slipper stern and shell
back deck giving a vivid impression of speed.

The finished model, wi th boiler, “Meteor"
engine, Harrison type spiri t  lamp and Remod
propeller, finished white with blue lines, costs
£9 9 O.

We  also have a complete set of parts for building
this beautiful speed boat. Write for particulars.

Other new models are metre size working
models of the “Queen Mary” and “Normandie”
and the Davis Turbine models “Turbinia” and
“Turbinette.”

Our  scale model fittings for every type of marine
model are all described in S.17, our new catalogue,
Scale Model Ships, price 6d. post free.

The model is
beautifully
made and

finished, and
is available

in three
different

colours—Red,
Blue and BASSETT-LOWKE LTD.

London:112,HighHolborn,W.C.1 k!  D T U A 14 DT/ * \k l
Manchester: 28, Corporation St. Pl  I H r lU l i

'Manufactured by
Meccano Ltd.,  Binns Rd., Liverpool 13

Green

THE
HOBBY

OF
TO-DAY

Make  you r  own
model aircraft (non-
flying) w i th  SKYBIRD

components. SKYBIRD sets of parts are engineer-constructed,
accurate in detail, and true-to-scale (1/72). They are of metal, wood
and celluloid, not cardboard. There is also a wide range of accessories

for planning and constructing aerodrome schemes, etc.
Illustrated above is the Gloster “Gaunt let .”  The set of constructive parts for this

now model costs 2 /6 .
I f  you are interested in  ships, you can make wonderful scale water-line models (1 in.

to 100 ft.) from the SHIPSERIES range of components.

POST TH IS  COUPON TO-DAY

Make your
Railway

Embankments,
Bridges,

Tunnels & Goods
with

HARBUTT ’S

Plasticine
Write for fu l l  illustrated price list to

HARBUTT’S PLASTICINE, 99, BATHAMPTON, BATH

SKYEIRDS
Messrs. A.  J. HOLLADAY & CO.  LTD. (Dept. B),

3, Aldermanbury Avenue, London, E.C.2.
(a) Please send me full particularsand address of  nearest agent. I
(b) Please also send me latest copy of THE SKYBIRD for j

which I enclose 7d. i n  stamps.
Cross out either {a) or (b).

Name ........................................ J
Address }

I
.....................................................................-.................... I
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JUVENILE CYCLE No. 9 (Boy's)
Frame of best quality weldless steel cycle tubing. Adjustable ball
bearings throughout, 16 in. x1 }  in. Dunlop pneumatic tyres on rustless
tangent spoked wheels. Two r im  brakes. Raised Handlebars. J in .  x J in.
cycle roller chain. Three coil saddle. CHROMIUM
PLATED FITTINGS, Black or  blue.

Girl’s Model same price.

JUVENILE CYCLE No. 14  (Boy's)
18 in. Frame for ages 8-12. Finest quality British tube. 18 in. x1 f  in,
Dunlop pneumatic tyres. Three coil leather saddle. | in.  x j in. roller
chain. Ball bearings throughout- Two r im brakes. Free g A AZ
wheel. 5 y o57z6 Girl’s Model same

TRI-ANC TRIKES

TRI-ANG TRICYCLE No. 5
Cycle chain drive w i th  free wheel. Frame of best quality
weldless cycle tubing. 14 in. wheels w i th  1 |  in. sponge tyres.
Rim brake. Ball-bearing pedals. Coil spring saddle. Finished
black o r  blue cycle enamel. Gold lines, g Q / X

CHROMIUM FITTINGS. QV  O

FAIRYCYCLES
and

SCOOTERS

FAIRYCYCLE
I TBADE HAHtJ
MODEL 2-

(Regd.), MODEL No. 2
Tubular frame. 14 in. wheels. 1 |  in, grey imitation pneumatic
tyres. Ball bearing pedals. Rim brake. Two coil saddle. Chain
cover. Stand. CHROMIUM PLATED FITTINGS.
Black or blue. w *7 O

SCOOTER NV O

FAIRYCYCLE SCOOTER. MODEL D
Strong steel frame. Stove enamelled red. Nickel plated
handles. Rubber grips. Tangent spoke wheels. 10 in. x J i n .
white ribbed tyres. Hardwood step, varnished Q /JL
and lined. Takes apart. y O

TRI-ANG JUNIOR TRIKE No. 401B
Strong cycle tube frames. Enamelled black. Gold lines.
Adjustable saddle. Thick white auto tread / 'Qi
tyres. Nickel plated fittings. I y

These  p r i ces  a re  no t  app l i cab le  to I r e l andON SALE  AT  ALL  GOOD TOY SHOPS,  STORES,  & CYCLE DEALERS

Lines Bros. Ltd., Tri-ang Works, Morden Road, London, S.W.19
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With the Editor
Historical Dates Worth Knowing Careers in the Royal Air  Force

I wonder how many of my readers still suffer from the necessity
of learning long lists of historical dates. I have been reminded of
many painful episodes in my own school life that arose from my
inability to appreciate the necessity for this dull part of history
by a recent suggestion of Professor Bragg that there are many
dates that are more important than those usually found in school
history books. I
suppose that some
dates are neces-
sary in order to
provide a sort of
framework for
history, but I am
sure that I should
have been far
more greatly in-
terested if I had
been asked to
learn when the
telescope was in-
vented or the
first steam loco-
motive was made,
and not when the
Kings of England
died.

There would be
a few difficulties
to overcome in
compiling a list of
this kind, for cer-
tain great en-
gineering achieve-
ments and inventions cannot be placed to the credit of one in-
dividual, and many inventions "grew up" instead of springing into
existence fully grown on a definite date. 1 think the effort to work
out such a list would be worth while, however, for i t  would be a
splendid index to the growth of civilisation. For instance, in the
18th century emphasis would be laid on such dates as 1705, when
Newcomen's atmospheric engine was patented, and 1765, when
Watt's invention of the separate condenser greatly increased the
efficiency and usefulness of the steam engine. The wonderful
influence that these events brought about would be illustrated by
reference to the introduction of Arkwright's spinning machine in
1769 and to the invention of the power loom by Cartwright, the
patent for which was secured in 1785.

These developments would be followed by the application of the
steam engine to locomotion. The chief dates in this connection are
1802, when Trevithick patented his first steam carriage, and 1803,
when he built the first successful commercial locomotive, which
hauled coal along a railway at Pen-y-Darran. Another date of
importance is 1800, that of the invention by Trevithick of the high
pressure steam engine. Some of these dates of course actually are
in the 19th century, but they round oil the story of the development
of the steam engine and its application to industry' that forms one
of the outstanding features of the 18th century.

A few history books make short references to some of these
important events, but most of them are more concerned with dates
of orgies of destruction, such as the Battle of Blenheim, of agree-
ments between great nations in the settlement of wars, of alliances
that led to other conflicts, and of romantic but useless and wasteful
episodes such as the effort of the Young Pretender to recover
the throne of his ancestors.

No doubt many of my readers already know' that the Royal Air
Force is to be expanded by the formation of 41 new Squadrons.
This means greater recruiting activity for the next four years and
better prospects for boys eager to join this branch of the Services,
and already the Air Ministry have announced that no fewer than
1,500 physically fit and well educated boys will be taken in this year

instead of less than
half that number,
as in j previous
years, -

The majority of
the entrants are
required as  aircraft
apprentices, to be
trained in the
technical schools
of the Royal Air
Force to become
fitters, instrument
makers and wire-
less operator me-
chanics. There are
also openings for
boy entrants, who
are taught to be
armourers, photo-
graphers and wire-
less operators, and
apprentice clerks,
who receive train-
ing in clerical
duties. No previous
experience is re-

quired for any of these positions in the Royal Air Force. The age
limits for candidates vary' between 15 years and 17 |  years, and
entrants are selected after examinations held at local centres
throughout the country during the year.

Those of my readers who are attracted by the prospect of a
career in the Air Force should write to the Air Ministry (Apprentices
Department), Gwydyr House, Whitehall, London, S.W.l, for
full details, and I shall always be glad to give them advice on
any special difficulties that may arise.

Lighthouses of the Sky
Last month I ventured to suggest that 1935 may mark the be-

ginning of a forward movement that  will make the air a great high-
way. A recent announcement by the Air Ministry seem to me to
support tliis view, for it shows the growing importance of aviation,
and suggests that further steady development of the airways
of Great Britain can be anticipated.

This announcement deals with the establishment of new
wireless stations at British airports. Stations of this kind are the
lighthouses of the sky, for they give pilots their bearings and are
especially useful in foggy weather. Plans therefore are being made
for the establishment of a complete network of them by adding six
more to the three that came into operation last year at  Hull,
Portsmouth and Newtownards, near Belfast, respectively.
It  is interesting to  find that the wireless equipment to  be used will be
mounted on vehicles capable of being easily moved. This seems to
be a wise plan, for the routes to be followed by our internal air lines
are not yet settled, and changes in the positions of the wireless
stations can be made rapidly as these develop.

The entrance to a covered wooden bridge near Portland, Maine. Bridges of this kind are typical of the eastern portion of
the United States and of the adjoining Canadian provinces, where protection is needed in the severe winters experienced.

Photograph by Miss Enid Wilson, Bowdon.
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Shipping Giant Locomotives
Interesting Methods of Transport

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

IN the early days of railways, when there was a great number
of small systems, most of them had to have their locomotives

built by one or other of the firms specialising in this branch
of engineering. Frequently this led to the appearance on several
separate lines of similar engines, these being standard designs
of the particular firms concerned. Throughout their history
those railways not possessing the necessary facilities had to
pursue this course systematically, although an odd locomotive
was perhaps sometimes produced in the workshops otherwise
devoted to repairs.

The bigger systems, however, developed large establishments
of their own for locomotive and rolling stock building, and for
the most part manufactured their own stock, although some
supplemented their own productions by placing orders with
outside firms. War and post-war conditions caused even
companies that had built their own stock regularly for many
years, such as the former London and North Western, to employ
this latter method, and in the re-
organisation period of the earlier
grouping years some large orders were
carried out for the L.M.S.R. and
L.N.E.R. groups. This year, again,
the L.M.S.R. group have large con-
tracts placed with different firms for
the delivery of locomotives of both
steam and Diesel patterns.

Even when a company is able to
build its own engines, it is of advantage for it to have the work
done " out ” when a particular kind of locomotive is required
to perform special duties. For example, the " Beyer-Garratt ”
locomotives of the L.M.S.R. and the L.N.E.R. are a special
production of Beyer Peacock and Co. Ltd. Narrow-gauge engines
also are invariably produced by specialist building firms.

The conveyance of standard gauge engines from the builders'
works to the railway company concerned does not as a rule
occasion any great difficulty. Where the works are on another
company’s system, many miles away from the line to which
the engines are consigned, they may be forwarded " dead ” as
a complete train of engines, or perhaps as part of a through
goods train. Coupling and connecting rods, after final assembly
at the makers’ works, are taken off for travelling, and are refitted
by the railway staff when the engines are put into service. The
most spectacular example of the first method of delivery—as
a complete train—was seen in America some years ago when
20 giant " Santa F<$ ” or 2-10-2 type locomotives, built by the
Baldwin Locomotive Works for the Southern Pacific Railroad,
were moved intact as one train right across the Continent,

They formed the most notable train of railway motive power
that ever moved, with a total length of about 2,000 ft., and a
weight of approximately 4,000 tons 1

The shipment and delivery of locomotives built by British
firms for service overseas presents special problems. The majority
of foreign and Colonial railways are of a different gauge from
our own systems, and even where the gauge is identical, railways
abroad frequently have a more liberal construction gauge, which
renders i t  difficult and sometimes impossible for locomotives
built for such lines to be transported over British railways to
the port of embarkation. This of course is the result of our
having been pioneers in railway construction. The narrow limits
adopted by early English railway builders remain to-day, except
where it has been possible to increase them by special widening
operations.

For cases where rail transport of locomotives for shipment is
possible, the L.M.S.R. put into service some time ago a couple

of very interesting trolley wagons.
To facilitate the end-loading and
unloading of locomotives the vehicles
are made in detachable sections, and
rails fitted on the centre girder section
are adjustable for different gauges.
The vehicles consist essentially of two
end cantilever sections each carried
on a six-wheeled bogie with the centre
load -carrying girder portion slung

between them. For loading purposes one or other of the end
sections is removed, the girders and load then being supported
by powerful hydraulic jacks. Locomotives weighing up to 65
tons can be carried by these special wagons.

Until a few years ago locomotives manufactured in this country
for shipment were dismantled after testing in the makers* works,
and the smaller details, such as coupling and connecting rods,
valve motion, springs, brake gear and boiler mountings, were
carefully packed in zinc-lined cases to ensure that no damage
occurred in transit. Recently, however, it has become the custom
to ship locomotives completely erected ; and as few of the
locomotive builders in this country have works provided with
quayside accommodation it has been necessary to have recourse
to rather unusual methods of transport.

The difficulty of taking locomotives by rail has necessitated
the employment of road transport, and as an example the
locomotives shown in the illustrations in this article were loaded
on giant trolleys running on a large number of rubber-tyred
w'heels. They were hauled through the streets by two traction
engines, and a third trailed behind to assist in controlling the

□□□□□□□□□□nnnnnnonnnnannnnnDnnnnnnnn
□ a

S The illustration above shows a 4 6-2 express locomotive for
E service on the Tientsin-Pukow Railway of China. This U
E was one of a number constructed by the North British U
p. Locomotive Co. Ltd. of Glasgow, to whom we are indebted u
n for the illustrations and lor much of the interesting O

information contained in this article. 5
u n
Dnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnna
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the chimney and the archway is very apparent. These " Mikados ”
have two large outside cylinders 22 J in. in diameter by 28 in.
stroke, driving on to the third pair of coupled wheels. These
wheels are 5 ft. in. in diameter, and in the photograph the
method of protecting the crank pins during shipment will be
noticed. The total heating surface including the superheater

is 2,716 sq.
ft., and the
grate area
of the wide
fire-box is
45 sq. ft.
The weight
of the engine
and tender
in  fu l l
work ing
o rde r  i s
170 tons.

It is in-
teresting to
note that
two of the
engines are
eq u i p ped
wi th
m echan ical
s t oke r s
designed by
the builders,
and one of
these two is

also fitted with an auxiliary steam engine or booster driving on
the wheels of the trailing radial truck. With the booster in
operation the tractive effort is increased from 35,264 lb. to 43,192
lb. The booster-fitted engine is also provided with a feed-water
heater of the A.C.F.L pattern.

There are very few locomotives in this country provided with
such large boilers that the amount of fuel consumed is too great
to be fired effectively by hand. Many railways overseas, however,
are unable to take the greatest advantage of the steam-raising
capacity of their large-boilered engines without some mechanical
device to take the place of the fireman. As the speed at which

heavy loads can
be hauled depends
upon the quantity
of steam generated
in the boiler, some
form of mechani-
ca l  s t oke r  i s
practically the
only solution to
the problem of
dealing with heavy
loads effectively
at the required
speeds.

Several British
s t eamsh ip
compan ie s ,
no t ab ly  t he
E 1 1 e r m a n ' s
“ City/’ Clan, and
Elder Dempster
Lines, have re-
cen t  1 y bu i l t
ve s se l s  w i th
hatches of suitable
d imens ions  t o
admit of really
large locomotives
being lowered
into the hold, and
these ships are

also equipped with high-capacity derricks to enable the locomotives
to be discharged a t  ports that do not possess sufficiently heavy
quayside cranes. The work of securing the locomotives in the
hold of the vessel must of course be effected very thoroughly,
as it would be disastrous if such heavy pieces of machinery began
to move about during a storm.

Prominent among vessels for the sea transport intact of
locomotives, rolling stock and similar equipment, is the fleet of
ships owned and operated by S. A. S. Christen Smith’s Rederi, of |
Oslo, Norway, that has become famous in the last few years. The
motor vessel ” Heidis,” built in the Walker shipyard on the Tyne j
of Sir W. G. Armstrong Whitworth and Co. Ltd., (Cont. on p. 144)

vehicle when negotiating sharp comers during the journey.
The locomotives illustrated in two of our photographs were

built by the North British Locomotive Co. Ltd., of Glasgow,
for the Tientsin-Pukow Railway of China, and as it was impossible,
owing to the restrictions of tunnels, to convey them to the docks
byjiny of the available railway routes, they were taken by road.
I t  was
necessary to
remove the
chimneys,
which were
too high to
pass below
a railway
bridge on
the route.
I nc iden t
t a l l y  a
comparison
of the photo-
g raphs
showing
eng ines
with and
wi thou t
chim n eys
r e spec -
t i ve ly
shows what
an effect
on the ap-
pearance of
a locomotive this fitting has. The items next in height, the
sand-box and the dome, only cleared the bridge in question by
a couple of inches. At the docks the engines were lifted by an
enormous hammerhead crane belonging to the Clyde Trust,
and were placed on board the vessel that was to convey them
to China.

These engines are of the 4-6-2 or M Pacific ” wheel arrangement.
They have two outside cylinders, with a bore and stroke of 20
and 28 in. respectively, connected to the centre pair of six-coupled
driving wheels, 5 ft. 9 in. in diameter, which are disposed in a
rigid wheelbase of 12 ft. The boiler has a total heating surface,
including that of
the superheater, of
2,390 sq. ft., and
supplies steam at
200 lb. per sq. in.
to the cylinders.
The grate area is
43.5 sq. ft., and
the tractive effort
at 85 per cent,
of the working
pressure is 27,600
lb. The bogie
tenders have a
water capacity of
5,289 gallons, and
the coal space
ac  co  m mod a t  e s
9.84 tons.

The total weight
of each engine in
working order is
90 tons 10 cwt., of
which 52 tons 12
cwt. rests on the
coupled wheels.
The tender fully
loaded weighs 57
tons . 8 cwt., and
the  comple t e
weight of engine
and tender is 147 tons 18 cwt. Special fittings are often specified
for locomotives intended for service abroad, and among those
supplied in this instance may be mentioned the “ Pyle-National ”
system of electric lighting for the powerful headlamp, a cross-
compound air compressor for the Westinghouse brake equipment,
and " Alco ” power reverse gear.

The 2-8-2 or ” Mikado " locomotive illustrated in the other
photograph is one of several also built by the North British
Locomotive Co. Ltd., for H.E.H. The Nizam's State Railways
in India. The photograph shows this engine being taken by
road prior to shipment, fully erected, in the Ellerman's “ City “
Line vessel “ City of Barcelona,” and the limited clearance between

A locomotive of the class illustrated on the previous page on its way to the docks for shipment. The chimney and the dome cover have
been removed owing to limited overhead clearances.

A “ Mikado " or 2-8-2 locomotive for India emerging from Hyde Park Works. Its road transport before shipment is
evidently arousing considerable public interest
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The Kut Barrage Scheme
The contract for the construction of

the swing bridges, lock gates and sluice
gates required for the Kut Barrage scheme
in Iraq has been awarded .to the British
firm of Ransomes and Rapier Ltd. Some
56 sluice gates will be required, in addition
to five or six lock gates and two swing
bridges. More than 3,600 tons of metal
will be used in meeting the contract,
work on which has already been started.

The Kut Barrage will
be nearly 2,000 ft. in
length, and the 56
openings with which
it will be provided will
each be about 20 ft.
wide. The dam will be
50 ft. in height and
will carry a roadway
13 ft. wide. The scheme
also involves the con-
struction of a navi-
gation lock 260 ft. long
and 53 ft. wide, and
a canal 3,250 yds. in
length and 90 ft. wide.
Proposed New Bridge

for Brisbane
A project for the

construction of a high-
level bridge across the
Brisbane River at Bris-
bane is now receiving
consideration by Aus-
tralian engineers. The
bridge would be built
at a place called
Kangaroo Point, and
would be of great value
in joining up the busi-

ness and commercial area of the city,
which is on the north of the river, with
the residential districts on the south.
There are already two bridges across the
river at Brisbane, but the construction
of yet another at Kangaroo Point was
recommended by a special Commission
as far back as 1926.

The proposed bridge is of the high-
level cantilever type and would have a
single span of about 900 ft. with a clear-
ance above high water of at least 100 ft.
It would carry a roadway 40 ft. in width,
in addition to two 16 ft. paths, and
would be designed so, that if in the future
traffic conditions necessitated the widening
of the road to 60 ft., two 10 ft. footpaths
could be carried on cantilever tracks on
each side of the structure.

The estimated cost of the construction
of the bridge, and the replanning of
streets in the immediate neighbourhood
of the proposed structure is about
£1,700,000.

Harbour Developments in China
In connection with the work of develop-

ing a new port at Honan in China for the
Chinese State Railways, a coal-handling
plant capable of dealing with 400 tons
of coal per hour, and of carrying a stock
of 167,000 tons of coal, is to be built. The
work of construction is being carried out
by a British firm, which has secured also
the contract for the construction of a
complete power plant and handling equip-
ment for general mer-
chandise.

The coal storage, re-
claiming and shipping
plant will be provided
with a special wagon
tippler capable of deal-
ing with trucks carrying
between 10 and 40
tons of coal. This
machine will tipple in-
coming coal on to mov-
ing belts that will carry
it to a stock pile, or
store, 1 ,600 ft. in length
and 600 ft. high.
Another conveyor will
be arranged below this
pile to carry off coal,
as required, direct to
the wharf, where ships
will be loaded by a big
travelling tower.

The power station
that is to be installed
at Honan will eventu-
ally be able to generate
about 2,000 kW. It  will
be equipped with four
s t eam tu rbo -
alternators, but only
two of these are to be installed to begin
with. The merchandise handling plant of
the port will include three 3-ton electric
level -luffing cranes, four 2-ton overhead
travelling cranes, two 2-ton mobile elec-
trical cranes and six gravity roller con-
veyors each 24 ft. in length.

A Streamlined Fire Engine
A motor fire engine that has been put

into service by the Lancaster Fire Brigade
is partially streamlined and is provided with
enclosed seats for all the firemen. Entry
and exit are gained by two doors on each
side of the machine. All the windows are
arranged to slide down. The fire escape is
carried on the roof of the vehicle, and
there is a special compartment for the
usual fire-fighting gear, which includes
a powerful lighting set and a search-
light that can be employed either on
or off the machine. The interior has two
side seats and a cross seat, all of which
are arranged as hose lockers.

Grinding locomotive axles a t  the Crewe Locomotive Works. Photograph by courtesy of the L.M.S.R. Company.

Dual Control for Paddle Ship
A Diesel-electric paddle ship that is now

being built for the L.N.E.R. for service on
the company’s routes on the Clyde, will be
fitted with dual controls of the propulsion
machinery. The vessel, which is to be
named the “Talisman,” will have one set
of controls situated in the engine room in
the usual manner, and another set on the
bridge. This will enable the captain to be
in complete charge, and to control the

engines instantly if he wishes to, a very
important and useful feature when
manoeuvring in crowded waters or in
foggy weather.

The vessel will be propelled by means of
paddles driven from an electric motor,
the power for which will be supplied by a
generator driven by Diesel engines in the
normal manner. The new ship will be
215 ft. in length with a beam of 27 ft.  6 in.,
and will have a speed of 17 knots.
Transmission Line with Span of 2,140 ft.

A transmission line carrying current at
33 kW. has recently been erected across
the Weaver Valley, Wallerscote, near
Northwich, with an uninterrupted span of
2,140 ft. Two towers 65 ft. in height were
constructed to carry the line and they are
arranged to serve also as suspension
towers. They are 81 ft. 3 in. in overall
height and 73 ft. 3 in. in height to the
lowest conductor. The towers are each
braced by three stays.
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A 340-Mile Aqueduct in America New B.T.H. Turbo-Alternators Beauharnois Power Development

On page 73 of our last issue we gave
details of the San Francisco water supply
scheme that involved the construction
of a long aqueduct. Another big American
project similar to this
is well advanced, and
when completed will
provide for the de-
livery of water from
the Colorado River
to Los Angeles, 240
miles away, in addi-
tion to supplying
other towns in the
neighbourhood, which
will add about 100
miles to the pipe
line.

The water for the
scheme will be stored
in  t he  Ca ja l co
Reservoir, to  which it
will be pumped from
the river. The highest
point of the aqueduct
is 2,000 ft .  above sea
level, and of the 240
miles of the main
aqueduct 91 have
been t unne l l ed
through rock. This is
not all in one length,
but is split up  into
30 small tunnels, the
longest being 184
miles. The tunnels have been driven
to a diameter of 16 ft.

Important New By-Pass Road
One of the biggest by-pass schemes that

have ever been contemplated in this
country is to be started shortly at  Win-
chester, where the main London to
Southampton, Portsmouth and Bourne-
mouth road will be taken clear of the
city, the streets of which are
exceedingly narrow and
sometimes cause traffic jams
lasting for miles. Some idea
of the amount of work en-
tailed in the scheme can be
gained from the fact that
it involves moving about
1,000 yds. of the G.W.R.
line, in addition to the con-
struction of a railway bridge
under the Southern Railway
and the building or  widening
of other bridges.

It has not yet been de-
cided whether the new by-
pass will take the form of a
single road 80 ft. wide or
two narrower one-way roads
divided by a central strip.
In any case it  will be about
7 A miles in length, and will
leave the present road a t
King’s Worthy, about 2 J
miles north of Winchester,
and will rejoin i t  at  Compton,
some three miles south of
the citv. The work will cost
about £360,000.

The by-pass scheme is
another step in the construction of a wide
and unobstructed highway from London
to Southampton and the West of England.
The towns in this part of the country are all
very old, and are consequently full of
narrow and tortuous streets. About
1,500,000 has already been spent in

building by-pass roads round these towns,
notably at Kingston and Guildford.

In our issue for April 1934 we published
an article dealing with the Beauharnois
Power Station, one of the most extensive
projects of its kind that have been under-

taken in any part
of the world. The
station is continually
being expanded to
bring it up to its
maximum output ,
and the operating
company that own
it now deliver 204,000
h.p. of electrical
energy under con-
tracts with the
Montreal Light, Heat
and Power Consoli-
dated,  and theOntario
Hydro-Electric Power
Commission. By
October 1937 this
total will have been
increased to 400,000
h.p., and eventually
the  Beauha rno i s
Power Corporation
will own a plant
capable of developing
more than 500,000
h.p.

l he  new canal that
was described in our
article now takes
about a quarter of

the flow of the St. Lawrence River, and
will shortly complete the final link in the
canalisation for deep-water vessels of
the Canadian sections of the St. Lawrence
River, except for a short section near
Montreal.

Dredging for Gold
A new gold dredger that has been put

into service in California is capable of work-
ing down to  a depth  of 150 ft.
It is 234 ft. long, 68 ft.
wide and 12 ft. deep, while
the ladder supporting the
buckets is 200 ft. long and
is provided with an idler,
10 ft .  in diameter, half
way along on the under
section. The buckets, of
which there are 126, have a
capacity of 18 cu. ft. and
are made of manganese
steel. They are arranged so
that the material they
bring up is dropped into a
hopper, from which it is
fed on to a revolving screen.
From here the waste
material left after the gold
has been extracted is carried
ashore on a moving belt
supported on a movable
boom 250 ft .  in’ length. The
dredger is operated by two
motors, the ladder hoist
and bucket chain being
driven by one of 160 h.p.;
while a 75 h.p. motor is
provided for auxiliary pur-
poses.

It  is some time since gold dredging
was carried out  in California, as all the
best ground has already been worked.
With the present great increase in the
price of gold, however, deposits that
previously could not be worked at a
profit are now well worth reopening and
there is a renewal of activity in some of
these goldfields.

The transfer hoist for the front and rear axle conveyor in the Cowley assembly plant of Morris Motors Ltd., to whom
we arc indebted for the illustration. A special article on this plant appears on page 138.

An impressive photograph showing men repainting the side of an ocean liner. Photograph by
courtesy of our reader, Sidney Garbutt, Altrincham, Cheshire.

The British Thom son -Houston Co. Ltd.,
Rugby, have recently received orders for
several turbo-alternator generators for
installation in English power stations. The

largest order is for a 75,000 kW plant for
the Barking "B" Power Station, which
represents the third machine of this type
manufactured by the B.T.H. Co. Ltd., for
this station. Other important orders on the
books of this firm are for a 50,000 kW
33,000 volt turbo-alternator to be installed
at the Kearsley station of the Lancashire
Electric Power Co. Ltd., and a 30,000 kW
plant for the Derby and Notts. Electric

Power Co. for the Spondon power station.
Maiden Voyage of the ‘‘Normandie"

It  is announced that the great French
liner “Normandie" will make her maiden
voyage on May 20th next. She will call at
Southampton on the outward trip, and at
Plymouth coming back v Her progress will
be watched with keen interest.
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Europe’s Most Modern Car Assembly Plant
A Triumph of Specialised Production.

THE design and construction of motor cars are con-
tinually undergoing a steady process of development

and improvement, but a revolution has taken place
recently in the equipment of factories to produce them
in quantities.

In each distinct de-
partment of car pro-
duc t ion  by  Mor r i s
Motors Ltd., whose head
office is at  Cowley, Ox-
ford, processes have
been mechanised to a
remarkable degree. The
foundry is the only
mechan ica l  c a s t i ng
plant for motor car
parts in Europe. The
eng ines  b r anch  in
Coventry is the largest
specialised engine plant
in Europe; and the
assembly plant at Cow-
ley is the only one of its
kind in the world.

Although Morris cars
had  a lways  been
assembled  i n  l a rge
quantities at Cowley,
the laying down of
specialised equipment, at  a cost of £250,000, made possible
still greater production, and the ability for each individual
workman to specialise. This resulted in a higher class of
product than even Morris
had previously produced.
I t  is this plant that will
be described in this article.

Bearing in mind that
Cowley is  merely  an
assembly plant fed by
specialist factories, the
very complete organisation
of the stores must claim
our first attention. These
are situated in a building
separated from the assem-
bly lines by a works road,
but connected by two
bridges. The stores accom-
modate sufficient compo-
nents for two weeks' output.
All components, with the
exception of chassis frames
and engine and gear-box
units, are delivered to a loading dock.

Provision is made in this department for the sub-
assembly of front and rear axles ready for spray painting.
Sub-assembly takes place on lines that finish near an
electric hoist. The complete axles are then hoisted to
overhead runways that convey them to spray painting

booths. As the back axles reach the booth, they are
sprayed from opposite sides, and then carried through a
drying oven maintained at a temperature of 200 deg. F.
After 40 minutes, they are fed to the storage section,
ready for supply to the chassis lines in the main erecting

shop. A chain conveyor
takes them across the
bridge and round the
latter shop to a plat-
form arranged above
the main lines.

In the meantime the
smaller components, de-
livered at the loading
dock ready for assem-
bly, make their way
from bins to the en-
trance to the main
erecting shop by means
of electrical conveyors.
They are then trans-
ferred to  trucks that are
mated with a chain
conveyor, ratchetted on
the lines of funicular
railways. The difference
is that in the case of
the latter the ratchets
are stationary and pre-

vent the train from running backward, while in the case
of the chain conveyor, they act as the motive power for
the trucks. Actually, an abutment on the conveyor chain

engages a roller on the
truck to propel the units
along. The conveyor runs
both ways, one into the
erecting shop, and the
other to return the empty
trucks.

In the main erecting
shop this conveyor travels
to an overhead platform
and has a number of
junctions and branch lines
leading to five wells above
the respective chassis erect-
ing lines. Two operators
stand on the platform to
control the feeding of the
trucks by  overhead trolleys
to the correct lines and to
pass the * empty trucks to
the return conveyor.

In  the erecting shop there are five main assembly
lines, the distributing platform over the lines fed from
the sub-assembly shop, another platform for distributing
axles and engine units, and an enamelling plant running
the whole length of the shop at one side. Chassis frames
are delivered into the frame storage section, pass on to

Front and rear axles stored on overhead conveyors until required in the main erecting shop of the
Cowley assembly plant of Morris Motors Ltd., to whom we are indebted for the illustrations to this

article.

Various motor car parts passing along conveyors high up in the roof.
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conveyor and fed to  chutes alongside the various erecting
lines. But there are 10 chutes, as seen in the lower
illustration on this page, and the size of the wheels varies
with each line, so that some system to ensure correct
distribution of the  wheels was necessary. When the wheel
is placed on the conveyor, the operator sets a master
switch so that in its travel it trips above the right chute,
causing the platform on which the wheel is placed to
tilt, and the wheel slides into its  respective chute.

When the wheels
a r e  f i t t ed ,  t he
chassis is ready for
transfer to  the body
moun t ing  shop ,
which is in line
wi th  the  chassis
erecting shop. The
bodies, which have
been rubbed down,
p r ime  pa in t ed ,
ce l l u lo sed  and
trimmed, all while
travelling on con-
veyor- systems, are
then placed on an-
other conveyor that
runs parallel with
the finished chassis
track, passing along
to the end of the
line. An overhead

the drillers, and thence under the axle platform, to the
commencement of the chassis erecting lines. Engine
units are received at this end of the shop, placed in
racks, and taken to the overhead platform as required.

We must digress a little to  examine the enamelling
plant for wings, wheels, luggage grids, etc. A conveyor
system operates here. All parts to be enamelled are
placed on the conveyor, which takes them slowly
through a tank containing caustic soda solution to
remove all traces of
grease, and thence
to  another tank con-
taining hot soda.
The parts are then
spray rinsed and
pass through a tun-
nel maintained at a
temperature of 200
deg. F. for drying
and burning off any
residue. The con-
veyor then travels
through a series of
ename l  ba th s  —
which contain a
to t a l  of 60 ,000
gallons of black
enamel —and dry-
ing ovens. Finished
parts are placed on
further conveyors The finished parts pass over the assembly lines and arc taken down as required.
that travel out into the erecting shop and over the
chassis lines, as seen in the upper illustration on this
page.

Having dealt with the various subsidiary feeds to the
erecting lines, we can now follow the growth of the
chassis.

Each erecting line is a moving conveyor, the speed of
which can be regulated.
The chassis frame is
placed at the com-
mencement of the line
and begins its journey.
Pass ing  unde rnea th
the first platform, axles
are lowered through
wells on to the frame.
Continuing its journey,
the engine is similarly
delivered. Other parts
are stored alongside the
lines, and are supplied
in truckloads by an
overhead trolley running
alongside each line from
the second platform.
Minor components and
rad ia to r s  a re  added
until the chassis is ready
to enter the spray painting booth situated under the
second platform. I t  then passes through a drying oven,
and on emerging is supplied with measured quantities
of oil to all parts. Proceeding to the end of the line,
growing constantly, it  reaches its last stage, the fitting
of the wheels and tyres.

Here a most ingenious device is in use. Adjoining the
end of the enamelling plant is a section for the storage
of wheels, and equipment for fitting tyres and inflating
automatically. When complete, they are placed on a

crane picks up each body as it comes within its range,
and places it  on its respective chassis. The complete
unit is then transferred to another conveyor travelling
in the same direction, the body mounting and bonnet
fitting is completed, and when the car passes off the
end of the track it  is ready for road testing.

In  all, there are 10 miles of mechanical conveyors in
the  Mor r i s  Cowley
works. All processes are
designed to follow in
logical sequence, en-
abling the workmen to
concentrate on their
tasks as the work is
brought to them auto-
matically; and at each
stage of the growth of
the car the assembly is
subjected to the most
stringent tests to  ensure
accuracy. Tests are not,
however, confined to
the assembly stages,
and many are applied
before materials are
allowed to  enter the
factory. In the labora-
tory instruments test

in 64 hours the effects of a year's normal weather on
fabrics, wood undergoes moisture tests, and fabrics are
tested for tensile strength and ability to  resist wear. One
of the most interesting of these tests is that in which
specimens of wood are isolated with fungi t o  ascertain the
effects of malignant growths. If the wood under test rots
it cannot be used in Morris coachwork. The fungus that
is employed in these remarkable tests would die if it were
not fed, and Morris chemists therefore keep it alive by
feeding it with malt extract.

The vehicles put together on each of the assembly lines require a particular size of wheel. This
photograph shows the wheels and tyres being automatically delivered to the correct lines.
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EVERYWHERE in the shallow stratum in which the life of
this planet finds suitable conditions it has expressed itself with

astonishing exuberance and variety, but nowhere is the prodigality
of its wealth more in evidence than among the reefs and shoals
of the Tort u gas Islands, that group in the Gulf of Mexico which
marks, south and west, the extreme limit of the Florida Keys.

The land surface of the eight "keys" (cayo, the Spanish for
"island") composing the group is a scant quarter square mile. Their
appearance upon approach is not imposing, for the first faint
flashes of reflected light one catches from them are so like those
from the encompassing sea as scarcely to be distinguishable.
Upon nearer advance these islands are seen to be but bars of
coral sand, covered only with vines, coarse grasses and small
shrubbery, and lying
so low as barely to
jut above surface at
full tide.

Although the Tor-
tugas are incon-
spicuous above water,
nevertheless t ha t
part which is beneath
the sea is of im-
pressive extent. In-
deed, were the sea-
bottom thereabouts
elevated twenty feet,
twenty square miles
of land would emerge,
the existing islands
wo uld i ncrease greatly
in area, and several
member s  of t he
group lost within a
century would re-
appear. These new
i s l ands ,  t oge the r
with the old, would
form an imposing
atoll, ten miles long
and five wide, with
three chief ship chan-
nels and several lesser
watercourses connect-

branching, tree-like structures. Moreover, the coral polyps them-
selves and their cousins the anemones are of every conceivable
colour—brown, violet, pink, white, yellow, purple, bright blue,
vivid scarlet.

To don diver's helmet and descend to the fairy-land that lies
beneath the crystal-clear waters of Tort u gas is to enter a strange,
new world of fantastic beauty and absorbing interest. If one is
fortunate he comes to bottom in an open space covered with clean,
white coral sand plentifully sprinkled with shells of creatures no
longer living. In such case, a few paces usually brings him to a
tangle of coral growths, whereupon he can choose an opening that
gives promise of comfortable entrance and of easy retreat in
case the going should become too difficult.

Presently he finds
himself in a passage-
way between great
coral heads, thickly
studded with blos-
som-like animals of
curious shapes and
variegated colours,
rising high above.
From this vantage
ground, as in a
theatre, one can
leisurely and unob-
trusively watch the
drama of life unfold
as it is played by
the actors on this
submarine stage.

Quickly, however,
comes the realisation
that what he is wit-
nessing is no play-
acting—as he watches
the tentacles of an
octopus creep stealth-
ily out from beneath
an  ove rhang ing
ledge and seize an
unwary prey—as he
sees a four-foot barra-
cuda, the so-called

An  undersea picture taken al Tortugas. The photographs in  the heading show a crab that conceals itself beneath a
protective covering of sponge, as i ts  natural enemies avoid sponges. On the left the crab is seen without its protective

covering, and on  the right wi th  i t .  Illustrations by courtesy o f  the Carnegie Institution o f  Washington.

ing the lagoon with the open sea.
During geologic ages the sea-bottom near these islands as well

as the under-water slopes have been blanketed by coral polyps
that have the property of forming around and beneath them-
selves a thick protecting skeleton of lime. These flower-like
animals, most of them of the sea-anemone type, live in great
colonies that comprise myriads of individuals. Unceasingly
these fixed organisms are at work converting the calcium salts
in solution in the sea water into what in the mass becomes hard
calcareous rock. Thus, by this slow but enduring process, not
only have the Tortugas Islands developed, but likewise thousands
of islands and reefs elsewhere in the tropical seas.

The diversity among the skeletal remains of these coral and
coral-like growths is astonishing. Some, such as the "organ-
pipe coral" of the In do-Pacific, consist of a mass of parallel cylindri-
cal tubes, united at intervals only, by horizontal plates. In some,
like "brain coral," the skeletal support resembles the convolutions
of a human brain so closely that one might, at first glance, easily
mistake it for a brain that had petrified. Others grow into flat
paper-thin, radially arranged discs that look like the gills on the
under surface of a toadstool. Still others, Like the "staghorn"
corals and the red ornamental corals of the market, are wide-

"tiger of the sea," with one lightning dart and a single quick snap of
powerful jaws cut a silver snapper in two— as he recognises that
even the stalks, the branches and the "blossoms" of the plant-like
structures swaying about him in such profusion are in reality but
so many clever devices for catching, devouring and assimilating
the living organisms wafted within their reach by currents of
the ambient water.

Comes the realisation also that here amid these coral formations,
bathed as they are with the warm, food-laden waters of the Gulf
Stream, countless creatures have found a habitat to their liking,
and that existence for them is a struggle to find and maintain
position in it. In such struggle it is not to be thought that the rule
of the jungle—"kill or be killed"— alone prevails for, indeed,
many behave as though they had learned that co-operation is to be
preferred to competition. At any rate, partnerships of the most
extraordinary kind have developed among widely different types of
organ isms.f While some of these partnerships are frankly destruc-
tive of one* or the other of the members, as in the case of a parasite
and its host, others are beneficial to one, apparently without
harming the other; while, in still other cases the relationship
is helpful to both.

The Greeks had a word, symbiosis, meaning, " a  living together"
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and the Latins a word, commensal, meaning, "one who eats at the
same table.” These expressive terms have been borrowed by
scientists and applied to dissimilar organisms that live together in
more or less intimate and beneficial association, of which there are
many striking examples at Tortugas and elsewhere among the
coral islands of the tropical seas.

Coral polyps them-
selves present a case
in point for they live
in partnership with a
plant, a single-cel led
green alga, which
swarms  in t he i r
tissues, often giving
them a greenish
colour, so abundant is
it. Like all green
plants these algae
possess the power of
extracting essential
chemical elements
from the environment
and, through action
of sunlight, of trans-
forming these ele-
ments into starch
which, in turn, is
converted into sugar
by the coral polyps
and used as food.

While not all corals
are dependent for
food upon such as-
soc i a t i on ,  many
species are, in part,
and a few entirely.
This factor has an

that is always hovering about the giant sea-anemone. Upon the
slightest alarm it darts for the anemone ” blossom” and disappears
among its feathery tentacles. When danger passes the finny occu-
pant emerges from its protective cover. I t  is said that this fish is so
dependent upon the anemone that it dies if the two are per-
manently separated.

Other creatures
common at Tortugas,
such as the sucker-
fishes, attach them-
selves to  larger fishes.
The most notable of
the group, the Re-
mora, bears on its
head a sucking disc
that is a modified
backfin, looking much
like the corrugated
rubber heels of shoes.
This fish is frequently
found clinging to
sharks, to which it
affixes itself in order,
apparently, to obtain
a free ride to the spot
where a kill is made.
Upon arriving it de-
taches itself from its
host and feeds upon
the fragments. So
powerful is the suction
of the disc of the
Remora that the na-
tives of Chinese waters
use the fish for catch-
ing turtles. Attaching
a thin line to its tail,Flashlight photograph of living coral polypi, taken under water at Torlugas. Note the fringe of tentacles at the top.

important bearing upon the distribution of corals, for all those that
rely upon plants must live in water shallow enough for the latter to
obtain the full measure of light that they require; indeed, reef-
building corals are rarely found below a depth of 150 feet. The
plants, on the other hand, benefit from association with their hosts,
for they obtain shelter from them and, more especially, the chemical
elements, carbon dioxide and nitrogen, that they need.

Dr. W, H. Longley, in charge of the marine biological station that
Carnegie Institution of Washington maintains at Tortugas, and who
has made a special study
of the life habits of the
creatures that inhabit
coral reefs, tells of many
such singular partner-
ships.

One of the most in-
teresting examples is
Lybia [Melia], a coral
reef crab of the Pacific.
This crab deliberately
removes certain anem-
ones from the rocks to
which the latter adhere,
ami carries them fully
expanded in its first or
clawed pair of legs.
When it is attacked it
defends itself by pushing
these anemones toward
the assailant; as the
anemones, in turn, cap-
ture food the crab takes
it, or part of it at least,
and transfers it to its own
mouth. Inasmuch as the
anemones have so many
more opportunities for
obtaining food by being
moved about they can
well afford to  share their
catches with their partners.

Longley also tells of crabs that deliberately tear bits of living
sponge off the rocks and hold them on their own shells until the
sponges take root, so to say, and begin to grow. Thereby the crabs
secure effective protection from their enemies, for the species of
sponge they thus utilise is distasteful to many creatures as it is
packed with flinty, needlelike bodies and, besides, gives off a
very disagreeable odour.

Then there is a vividly coloured fish, about an inch and a half long,

they cast it  into the water near a turtle, towards which it promptly
darts, fastening itself quickly to the under surface. If the turtle is
not too heavy and powerful it can thereupon be drawn to the
boat and firmly secured.

Perhaps an idea of the extent to which the practice of symbiosis
and commensalism is carried by these marine creatures can best be
conveyed by referring to the results of a study of the occupants
of sponges, made by Dr. A. S. Pearse of Duke University who
spent the summer of 1931 at the Carnegie Institution Marine

Biological Station at
Tortugas where he made
the investigation.

Pearse removed a
” loggerhead” sponge,
which was about the size
of a large washtub, and
placed its base in a con-
tainer so that no animals
would be lost. He there-
upon sliced the sponge
into thin sections, as one
would slice a loaf of
bread. Each slice was
carefully examined and
the animals picked out,
placed in bowls, and
counted under a reading
glass of considerable
magn i fy ing  power .
When the count was
completed, Pearse learn-
ed that this particular
living hotel was housing
17 ,128  guests, which
meant that there were
approximately two ani-
mals to every cubic inch
of its volume.

Among this great host
of creatures were five

fishes of the genus Evermannichthys, each about an inch in length,
having exceedingly slender bodies, well adapted to life in the
canals of the sponge. Members of this genus are regular inhabitants
of sponges, never having been found elsewhere. Annelid worms,
numbering 229, were taken from the canals and, embedded in the
tissues of the sponge, 38 barnacles were counted which, however,
were in direct connection with the sea through surface holes.

We are indebted to the courtesy of the Carnegie Institution of
Washington for the information in this article.

Another fascinating underwater photograph, showing grey snappers in their picturesque surroundings.

meccanoindex.co.uk



THE MECCANO MAGAZINE142
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
□ _ _ .— tT T r r  1 ♦ A A X 1□□□□□

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

How Things Are Made
Leather Gloves and Mitts

□□

glove is not always that  of the animal from which it came.
French kid probably is the finest glove material, but the
majority of so-called kid gloves are made from lamb
or deer skins. English “doe-skin” or “Cape” gloves were
originally made from the skins of sheep grown at the
Cape of Good Hope. “Mocha” gloves are made from
Arabian sheep-skins, which were first shipped from
the port of Mocha.

An amazing amount of work is required in the making

GLOVES have been used for thousands of years.
Crude examples have been found in prehistoric

cave dwellings and Egyptian tombs, and there is also a
reference t o  gloves in the Odyssey. We know that some
sort of protective coverings for the hands were used by
the Greeks and Romans in certain kinds of manual labour,
although their precise form is unknown. Gloves did not
come into general use in England until the 13th century,
but a hundred years later they were a common article
of dross among the richer classes, and they were fre-
quently embroidered very elaborately. In  those days
gloves played a very
i m por t an  t sy  m bolic part
in the lives of the
people, for the throwing
down of a glove was the
recognised form of
challenge to  a duel,
while in the East the
transfer of a glove from
seller to  purchaser seal-
ed the sale of property.
The manufacture of
gloves was introduced
into the  British Isles
at an early date, and by
1464 the craft had
achieved such dignity
and importance that
the Glovers* Company
of London received
armorial bearings, al-
though it was not char-
tered until 1638.

Nowadays  g loves
have lost their romantic
associations of earlier
times, but the processes
by which a pair of
gloves is manufactured in an up-to-date factory provide
much to interest all who like to  know how the things

of gloves, quite apart from the actual tanning or con-
version of the raw skins into leather; and in order to

appreciate properly the
-------------- -------------- --------- processes involved it is

best t o  start right at the
beginning and follow
the various stages of
tanning.

The manufacture of
leather probably was
one of the earliest arts
practised by mankind.
Originally the process
consisted in rubbing the
fat of the animal on the
raw skin, and kneading
and stretching it  in a
warm place until a soft
and durable
was obtained. Similar
methods, in
butter, egg-yolk, brains,
oils, etc., are used are
practised at the present
time by the Tartars
and North American
Indians. Modern tan-
ning processes, how-
ever, are very compli-
cated, and in the follow-

ing description we have been able to  deal only in a general
manner with the most important stages in the conversion

leather

which

An operator shaving skins In preparation for glove making. When the machine is in action the
rotary knife revolves very rapidly and is protected by a guard. Photographs to this article by courtesy

of James Hanlon and Son Ltd., Liverpool.

they use in their daily lives are made.
There are many kinds of modern gloves, leather, lisle,

silk, and woollen, etc., and in this article we shall
describe some of the many interesting processes carried
out in the manufacture of leather gloves at the Rose
Leather Factory of James Hanlon and Son Ltd.,
Liverpool.

Some of the skins used at this factory arrive already
tanned, while others are bought in the pickled state,
that is with the wool taken off, and preserved in a
mixture of sulphuric acid and salt. Before the skins can
be worked into finished goods it is necessary to  carry out
various dressing processes in order t o  improve the
appearance and character of the leather. These pro-
cesses vary according to  the purpose for which the
leather is required.

The skins of deer, East Indian sheep, lambs, goats
and kids are used for glove making, but the name of the

of raw skins into leather.
First i t  is necessary to  remove the hair and dirt from

the skins. If the skins are uncured (green), they are
soaked in water for a few hours to  restore their soft
and natural condition and to  remove any adhering
blood and dirt. Removal of the hair may be effected in
two different ways, the more usual of which is to place
the skins in pits containing milk of lime. Each day they
are hauled out of the pits and then put back again so as
to  ensure uniform action of the  liquid, the time of treat-
ment varying according t o  the nature of the  skin and the
type of leather required. Certain chemicals are some-
times added to  the milk of lime to  hasten the process of
un hairing and to  produce special kinds of leathers.
After soaking in the lime pits the hair is removed by
scraping with a blunt two-handled knife. Sheep skins
may be unhaired by painting the flesh side of the skin
with a mixture of slaked lime and sodium sulphide made
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up in the form of a paste. After a few hours t liis mixture
loosens the wool sufficiently to enable it to  be pulled
out by hand in an undamaged state. Before the unhaired
skins are actually
conve r t e  d in to
leather the lime con-
tained in them is
completely removed.

The actual tan-
ning is effected by
tannin, a substance
obtained from vari-
ous vegetable pro-
ducts, such as oak-
bark (which is one of
the oldest tanning
mat erials) , sumach ,
cutch, g a m b i e r  ,
myrobalans, chest-
nut extract, valonia,
etc. The extract of
these materials with
water has the pro-
perty of combining
with the gelatinous fibres of the skin to  form the in- throughout i ts entire length. One half of the "thread"
soluble and stable product leather, which remains soft is left-handed and the other half right-handed, and the
and flexible on drying. Owing to  the impervious nature
of the skin, the complete penetration of the tan-liquor
takes a considerable time, varying with the -=•
thickness of the skin and the strength of
the liquor. The tanned skins re washed
in water, dried, smoothed, and compressed
by mechanical means, and are then
ready for use.
- Some kinds of gloves, such as those

used by workmen handling hot tools,
as in the foundries and gasworks, etc.,
are made from chrome leather. Chrome-
tanned leathers are made by placing
the skins in a rotating drum contain-
ing a solution of chrome alum or of
chromium sulphate, rendered
slightly basic with soda. They
remain in the drums for several
hours and when removed are allow-
ed to  lie in piles for some days. They
are then washed and treated with a
weak solution of borax or some other
mild alkali t o  remove all
traces of acidity. The skins
are finally treated with a
"fat-liquor" (an emulsion of
soap and oil) which lubri-
cates the  fibres of the leather
and improves i ts  quality.

Chrome tanning may be
carried out also by steeping
the skins in a slightly acid
solution of potassium or
sodium bichromate, and
then transferring them into
a solution of sodium thiosulphate, the photographers’

drum is made t o  revolve at a very rapid rate, the blunt
edges of the knives striking the  surface of the leather as
the drum rotates. By this action the grain of the leather
is struck out, and the leather is smoothed and stretched
in a very rapid and efficient manner.

After striking out, the skins are dried, and then they
pass to  what is known as a "stak-
ing" machine. The essential part
of this machine is a reciprocating
arm, at the end of which are
padded jaws that open and close
as the  arm carrying them moves
to  and fro. The reciprocating
arm moves very quickly, and
each time i t  advances an oper-
ator throws a skin between the
open jaws and then holds the
end of i t  securely against the

front of the machine when
the jaws close on i t .  As the
arm moves backward, the
padded jaws slide with con-
siderable friction over the
skin. This action is  repeated
until all parts of the skin
have been worked, the ob-
ject of the process being to
bring up  the grain and
soften the leather. After-
wards the skin is sprayed
with special dope to  give i t
the required finish. Thor-
ough drying and re-staking
follow, and then the finished
skins are passed through

an ingenious measuring machine, which records the area

Cutting out glove parts on a power stamping machine. The peculiar knives or webbs used
on the machine can be seen in the lower left-hand corner of the illustration.

"hypo.”
As already mentioned, some of the skins arrive at the

glove factory tanned and ready for the finishing or
dressing processes. In this case the tanned skins are
first of all shaved. This is done by a machine that is

of each skin on a dial. There are several other processes
in skin dressing, and only the most important have been
described here.

Now the actual glove making begins. The better class
gloves, such as Cape and doe-skin, are first "tranked"

very similar t o  a joiner’s planing machine. I t  has a
cylindrical steel knife of peculiar pattern, which revolves

out, that is, pieces of leather are cut out by hand a fit tie
larger than the size required for the gloves. These pieces

at a very high speed, and this shaves off all the project-
ing fibres on the skin and gives i t  a uniform smooth
surface of even thickness. If the skins are t o  be chromed

or semi-chromed ,
they next pass to  the
chroming drums, and
after this they are
placed in large rotat-
ing dyeing drums,
where they are stain-
ed t o  the required
colour.

"Striking out" is
the next operation,
and it consists in
passing the wet skins
between powerful
rollers, which carry
them into contact
with a rapidly re-
volving drum that
has projecting blunt-
edged knives in the
form of a threadA view of the sewing room where the separate pieces of leather arc sewn together by power driven machines.
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are stretched all ways unti l  all the stretch is taken out.
They are then placed together in piles of half-a-dozen,
and cut out t o  the correct size and shape with peculiar
steel knives known as " webbs/’ by a slow action

gloves. The pointing machine has four needles placed
in a row close together, and they work through a special
type of feeder plate that  crimps the leather between
each row of stitches. At this stage, if the glove is for
winter wear, fleece or fur linings are inserted.

As each operation is completed the  gloves continue their
journey round the sewing room until finally they reach
the stage
sewn  t o -

power press.
Hand cutting is employed in the making of medium

class and chauffeurs’ driving gloves, and the cheaper
kinds are cut direct out of the skins by a rapid action
power cutter. The hand cutter uses a pattern of
the required size and style, which he places on the
skin while he cuts round the edges of it with a short
curved knife. The thumb piece, quirks, wrist welt
and the insides of the fingers are all cut out
separately, so that a complete glove comprises
quite a number of separ-
ate pieces of leather.
The scrap pieces left
over after the main
portions of a glove have
been cut from the skins
are used in making the
strips for the sides of
the glove fingers, etc.

From the cutting
room the embryo gloves
are sent t o  the sewing
room. There are many
methods of sewing, fine
gloves being sewn over
and over, while heavy

when all the component pieces are
gether and the gloves are ready
for slitting and binding at the

wrist, and to  have the button-
hole or press button fastener
fitted.

After these operations
have been carried out
the gloves are sent t o
the finishing depart-
ment. Here each glove
is placed on a moder-
ately heated iron
stretcher, shaped
roughly like a flat hand
with flat fingers. The
heat dries and sets
the leather so that the
gloves retain their shape
after removal from the
stretcher. A little paper
tab  on which is printed
the size is then stuck

A “striking out” operation in the course of skin dressing. The purpose of the operation is described
in the accompanying article.

walking gloves may have one edge lapped over the
other. Very heavy gloves, such as are used by manual
workers, have the  edges of the  component pieces brought
together and sewn through and through. There are
hundreds of machines in the sewing room, and although
at first sight they appear similar, close inspection reveals
many important differences in their construction and
the work that they do. One machine, for example,
sews the thumb pieces into the palm, while another
finishes the sides of the fingers. Other machines do
"pointing,” an interesting operation that consists in
making rows of decorative stitches on the back of the

inside the wrist of each glove, and the finished gloves are
banded together and packed in cardboard boxes ready
for despatch.

In addition t o  ordinary wool and fur lined dress gloves,
James Hanlon and Son Ltd., manufacture all kinds of
mitts  and gauntlets for industrial purposes. Some of these
are made from heat resisting leathers and are faced with
asbestos. Gloves of this kind are used by workmen who
have to  work in contact with heat, and they are so effec-
tive that with them a man can handle a red-hot bar
without hurt. Other goods made at the Liverpool
factory include footballs.

Locomotive Fire-box (Continued from page 159)
this country has been confined to experi-
ments only, first on the former G.C.R. in
1920, and more recently on the Southern
Railway. Experiments were also made on
the G.C.R. at the same time with what was
termed "colloidal” fuel, a mixture of
pulverised coal and oil. In America many
locomotives are fitted for burning pulverised
coal; and in Germany successful experi-
ments have been made with the native
brown coal, or "lignite,0 in pulverised form.

The use of oil fuel is common in regions
or countries where supplies are easily
available, but in this country in recent
times it has been applied only as an emer-
gency measure, when coal supplies have been
interrupted owing to strikes. It  is interest-
ing, however, that about 30 years ago the
former G.E.R. had in operation a very
successful system of oil burning devised by
their then Locomotive Superintendent,
Mr. J .  Holden.

Witliin its limits the scheme was satis-
factory and economical. As a result of the
expansion of the system, however, it
became no longer an economic proposition,
owing to the rise in the price of oil. Among
the G.E.R. engines fitted with the Holden
apparatus were No. 760, specially named
"Petroled,” and many 4-4-0 locomotives of
the "Claud Hamilton” class.

Shipping Giant Locos —(Continued from page 135)
is a typical example of these special-
purpose ships, and made her first voyage in
July, 1924.

This vessel has a total deadweight
carrying capacity of 3,440 tons, which
includes stores, fuel, water and spare gear.
Her draught is 18 ft .  8£ in., overall length
303 ft., breadth 45 ft .  and depth 21 ft. 6 in.
She has a single deck with poop, bridge
and forecastle, and is constructed on the
transverse system of framing, with upright
stem, elliptical stern, and deep bulwarks.
She is fitted with a flat plate keel, and bilge
keels run for about half her length amid-
ships. Oil, fuel, and water ballast are
carried in the double bottom, and other
water ballast tanks are provided in the
space between the upper and the bridge
decks, and in the large forward and aft
peaks. There are two cargo holds, each
served by a large hatchway, and specially
arranged to be clear of obstruction. Six
3-ton derricks, each operated by a steam
winch, are so arranged that the cargo is
discharged with the minimum of delay.

The “Beldis” is propelled by a single-
screw Armstrong-Sulzer Diesel engine of
the inverted four-cylinder type, situated
aft and capable of developing 1,350 h.p.
continuously. I t  is direct-acting, and works
on the two-cycle principle with port

scavenging, the latter being effected
through ports arranged circumferentially in
the cylinders opposite the exhaust ports.
The upper row of ports is controlled by
means of multiple-ring valves, so arranged
that they open after the pressure of the
exhaust gases in the cylinders has reached
its lowest point. They do not close until
after the piston, on its upward stroke, has
entirely covered the exhaust ports, whereby
i t  is possible to deliver a surplus charge of
fresh air into the cylinders.

The engine is fitted with a double-acting
air pump, and there is a three-stage air
compressor, driven by cranks and con-
necting rods from an extension on the
main shaft.

I n  cases where it  has been necessary to
transport locomotives by road from the
makers to a port for shipment, the remark-
able articulated lorry of M.R.S. Ltd., the
well-known firm of road transport con-
tractors, has frequently been used. This
was described in the “M.M." for May,
1932, and is capable of carrying a load of
100 tons on its 14 wheels.

I t  is interesting that many years ago
road transport of locomotives by means of
horses was regularly carried out, of
necessity, by the long-defunct firm of G.
England & Co., of London, as there was no
railway line in their Hate  ham Works.

0
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| The Oldest Money Box in Great Britain |
A Flint Purse of 2,200 Years Ago

By W.  Coles Finch, M.I.C.E.
7 . . .  .□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

ARCHAEOLOGISTS divide the period that may be
described roughly as extending from the first appear-

ance of Man down to  the beginning of the Christian Era
into four great epochs. These are respectively the
Palaeolithic or First Stone Age; the Neolithic or Second
Stone Age; the Bronze Age, and the Iron Age. The most
characteristic feature of the Stone Ages is the use of flint
instead of metal for making tools, implements and
weapons. Flint is an extremely hard mineral consisting
chiefly of silica that is found in chalk deposits. In the
early Palaeolithic Age, primitive Man found plentiful
supplies of flint in the beds of gravel formed when the
rivers began to
groove out their pres-
ent valleys leaving
the flint behind
them. Vast numbers
of naturally formed
flints were there
ready t o  his hand, re-
quiring little chip-
ping to  make them
suitable for arrow-
heads, axe-heads,
knives and other
weapons for the
slaughter of the
creatures that pro-
vided him with food
and clothing, or for
making implements
to  shape his boats
out of the trunks of
trees. I t  is a flint
nodule of this period, turned up by the plough in a field
near my home in Kent, that forms the subject of this
article.

The flint nodule was turned up in 1912 in a field at
Little Hermitage Farm, Higham, Kent. I t  was about
the size of a duck's egg and it  was one of my most
interesting experiences to  shake out of it 1 1 golden coins.
The opening into the interior of the nodule was only
just large enough to  permit the coins, and thus what
would appear to  be merely a lump of flint with a hole
in it was in reality the savings bank of one of our bar-
barian ancestors— the oldest money box in Britain!
A safe deposit it had indeed proved, for not until at
least 2,200 years had elapsed were the coins once more
to  pass from hand to  hand. Through my  instrumentality
this purse is now the property of the Eastgate Museum,
Rochester, where it may be seen.

The coins are slightly smaller than a sovereign, and
at the time of their discovery they were described by an
authority at the British Museum as being ancient
Gaulish and Kentish barbarian copies of a famous
Greek coin called the Slater, the standard gold coin
of ancient Greece. This coin was originally issued
between B.C. 359 and B.C. 336 by Philip II,  King of

Macedon, in north-eastern Greece, and father of
Alexander the Great. I t  had a great vogue on account
of its beauty and it became widely distributed over
Europe for trading purposes. Thus it became well
known to the Gauls, and it is assumed that they copied
it in gold as well as they could and took some of their
copies to Britain. The Britons in turn copied the Gaulish
coin, and therefore the contents of the flint money box
were copies of a Greek original. It is generally supposed
that this British coin supports the theory that British
gold coinage came into existence between B.C. 200
and B.C. 150, and that the rampant horse on it became

he ra ld i ca l l y  t he
familiar symbol of
our country.

Sir G. F .  Hill,
Director of the
British Museum,who,
when keeper of the
Coins and Medals De-
partment, also ex-
amined the coins, in-
formed me that they
are all of the same
type and that on none
of them is visible
the exergue, or small
space beneath the
principal design for
the insertion of the
date. He added that
the edge of the flan,
the metal disc that
received the impress

of the die, in each case cuts off a portion of the horse's
legs. This type is found both in France and England
and is assigned to the Atrabates, an ancient Celtic
people of Gallia Belgica, of which Arras was the capital.
A branch of these people settled in England.

Whether all the coins were struck in this country
is doubtful. Their weight suggests that they were
probably struck in Gaul, but two of them which have
a similar obverse are almost certainly British.

The discovery of these coins of some 2,000 years ago
cannot fail to  interest, but we must be prepared to  think
in millions of years if we turn an enquiring mind to the
flint purse, and the geological viscissitudes through which
it has passed. I t  began as silica in the waters of the
ancient seas, where it was absorbed by sponges or other
marine creatures that lived on the sea floor and was
deposited in the form of a flint nodule, to take its place
in the chalk formed by their shells. I ts true native
position is in the upper beds of the chalk formation.
About two million years were required for the formation
of these beds alone, and several times that period must
have elapsed before this flint nodule found its way to
the surface of our corn fields, to provide a safe deposit
for our thrifty ancestor.

Coins of 2,200 years ago, and the crude flint money box in which they were found.
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New Avro Machines
Two new machines of the low wing

monoplane type are now being built by
A. V. Roe and Co. Ltd. These machines,
known as the “652" and the “650," are
both provided with cantilever wings and
fuselages of welded steel tube. The "652"
is the bigger of the two, being a high-speed
passenger carrier with accommodation for
six passengers and a crew of two. I t  is
fitted with two Armstrong Siddeley
"Cheetah" engines, each developing
270 h.p. at 2,100 r.p.m,, which give the
machine a cruising speed of 150 m.p.h., a

Non-Stop Across the Pacific
A non-stop flight across the Pacific

Ocean from Honolulu to Oakland, Cali-
fornia, was made on 11th January last by
the American airwoman Mrs. George
Putnam, better known as Amelia Earhart.
She made the flight of 2,408 miles in
18 hrs. 15 min., using a Lockheed "Vega"
high wing cabin monoplane fitted with a
Pratt and Whitney "Wasp" engine de-
veloping 150 h.p.

Although all flights of this nature are of
course extremely hazardous, Miss Earhart
took every precaution that was possible.

Her macliine was
equipped with
two-way r ad io
with which she
was able to get
into touch with
ships and land
s t a t i ons
throughout the
flight; and also
was fitted with
inflatable bags
that would keep it
afloat for some
time in the event
of its having to
come down in the
water. Another de-
vice for such an
emergency was a
ba l loon  tha t
could be blown up

and allowed to rise into the air on a cable
100 ft. in length, to assist searchers both
in the air and on the sea to locate the
aeroplane. The pilot wore an inflatable
suit throughout the flight.

Assisted Flying Training
An interesting scheme to help young

men who would like to learn to fly, but
are unable to do so owing to the com-
paratively high cost of training, has been
announced by the Air League of the
British Empire. The Air League are pre-
pared to pay half the cost of training.
Applicants for this assistance must be at
least 17 years of age, must join the Air
League, and must be able to pass the
medical examination that is required of all
civil pilots. Applicants' will not be re-
quired to put down the whole of their
share of the training cost in advance,
but will be able to pay for each lesson
as it is taken. The course of instruction
will be available at any light aeroplane
club in the country and may be taken
at any time. The scheme has been approved
by Lord Londonderry, Secretary of State
for Air.

A Transatlantic Zeppelin Service
The new German Zeppelin, ,'LZ129,,>

which is approaching completion, will
probably be used to operate a regular
mail and passenger service across the
North Atlantic Ocean. No details are yet
available, but it is understood that arrange'
ments have already been made for trans-
atlantic flights to be undertaken almost
as soon as the vessel is ready. They are
expected to take place somewhere between
July and October of this year, and the
first of them will be made to either Lake-
hurst or Miami.

It is interesting
to note that a
Zeppelin service is
also to be estab-
lished this year in
Japan. A company
known  a s  t he
Pacific Airways
Co. has been
formed to run ser-
v ices  be tween
Tokio, Hsingking
and Singapore.

A 200 m.p.h.
Amphibian

Amphibians and
flying boats gener-
ally are much
slower than land-
planes of similar
size and power,
but an American amphibian that has re-
cently been produced compares favourably
in speed with that of many landplanes. The
machine is the Sikorsky S.43, which is of
the twin-engined type and is capable of
carrying between 16 and 25 passengers at  a
maximum speed of 200 m.p.h. and a cruising
speed of 181 m.p.h. Even with one engine
out of commission the machine can main-
tain a speed of 125 m.p.h. It stalls at
65 m.p.h. and can carry a load of about
7,5001b.

The new amphibian is provided with a
semi-cantilever wing, retractable wing tip
floats, and variable pitch airscrews. The
huh is of semi-monocoque construction, and
is built with special watertight compart-
ments to eliminate any danger of founder-
ing. Two engines of the Pratt and Whitney
“Hornet" type are used, each of them
developing 750 h.p.

An airline company with a base at  Hawaii
has already ordered two of these machines
and placed tentative contracts for two
others; while Pan-American Airways Inc.,
the famous American air line company,
have ordered four of the amphibians for
service on their lines.

A forward view of a big Blackburn flying boat showing the remarkably small frontal area of the machine. Photograph by
courtesy of the Blackburn Aeroplane and Motor Co. Ltd.

maximum speed of 175 m.p.h. and a
landing speed of 64 m.p.h. The range at
cruising speed is nearly 500 miles.

The "652" is fitted with a retractable
undercarriage, but the "650," which seats
two pilots and four passengers, has an
undercarriage of the fixed type. This
macliin e employs two Armstrong Siddeley
“Genet VII" engines each developing
135 m.p.h. and it has a maximum speed
of 165 m.p.h. and cruises at 140 m.p.h.
with a range of about 420 miles.

Interesting Canadian Seaplane
An interesting seaplane accommodating

eight passengers has been designed and
produced by Fairchild Aircraft Ltd., of
Longueuil, Quebec. It is of the high wing
monoplane type, 35 ft. 6 in. in length and
has a wing span of 58 ft. The machine is
known as the "Super 721“ and is equipped
with a Pratt and Whitney "Wasp" T.I.D.I.
engine of 520 h.p., and has a range of 600
miles at  a cruising speed of 120 m.p.h. The
cabin walls are insulated against heat, cold
and noise. A door in the front bulkhead
enables a change of pilots to be effected
while the machine is in flight.
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A Pobjoy Aeroplane Vacancies in R.A.F. Reserve Internal Air Lines for France

A change in policy seems indicated by
the news that an aeroplane is shortly
to be produced by Pobjoy Air Motors Ltd.
of Rochester Aerodrome. This firm, which
until recently was situated at Hooton
Park Aerodrome,
near Liverpool,
has confined itself
io  far to the manu-
facture of aero
engines, in which
field considerable
success has been
achieved, an aero-
plane equipped
with Pobjoy en-
gines winning the
King’s Cup Air
Race last summer.
Remarkab le
flights have been
made also by the
Pobjoy - engined
Comper “Swift.”

Very few de-
tails of the new

A new French air line company, known
as the Air Bleu, has been formed to operate
internal air services between Paris and a
number of important French cities. To
begin with, services will be operated to

Strasbourg, Lille,
Le Havre, Nantes,
Bordeaux  and
Toulouse, and
other towns on the
way to these. The
company will not
be subsidised in
any way, but it
will carry mails,
and will of course
receive the usual
payment for this
work.

Seve ra l
machines of the
Caudron
“Simoun” type
have been ordered
for use on the
service. These arePobjoy aeroplane

are yet available,
but it is stated
that the machine will be a high wing
monoplane of the cabin type and will
accommodate three people, although it
will be equipped with a Pobjoy “Niagara"
engine developing only 98 h,p.

An Interesting Dornier Bomber
The lower illustration on this page shows

the Dornier “Do.Y," a machine built by a
branch of the Dornier Company with
headquarters in Switzerland. It is of
special interest because of the unique
disposition of the engines, two of these
being mounted in the cantilever wing,
and the third in a nacelle held above
the wing bv means of struts.

The machine, which
is intended for ser-
vice as a bomber,
when it is capable of
carrying a crew of
four, is of metal con-
struction. The wings,
which are covered
with fabric, are 91 ft.
10 in. in span, and
the fuselage, of mono-
coque construction,
is 59 ft. 9 in, in
length. Two of the
occupants of the
machine are accom-
modated side by side
in an open cockpit
well forward of the
wing, while in front
of them there is ac-
commodation for a
gunner who acts as

of the low wing
cabin type and
are capable of

carrying three or four passengers. They
have a maximum speed of 168 m.p.h’,
land at 49 m.p.h. and can carry a pay
load of 640 lb. for a distance of 845 miles
on one filling of petrol. A Renault
“Bengali" engine developing 118 b.h.p.
is used.

A 60-Seater to Travel at 200 m.p.h.
Capt. Hugo Sundstedt, a well-known

American designer, has produced plans
for a long-distance flying boat capable of
carrying 60 passengers at a high speed,
and eminently suitable for the operation
of a regular transatlantic air service.

The machine is a cantilever monoplane
of the high wing
type and has only
two engines, arranged
in the wing so that
they can be adjusted
or repaired while in
flight, and connected
by shafts to three-
bladed airscrews 18 ft.
in diameter. A definite
decision about the
type of engine to be
employed has not yet
been made, but Diesel
engines of 4,500 h.p.
are favoured at the
moment. The passen-
gers are carried in
a two-storey hull sup-
ported on two long
floats built integral
with the fuselage.

It is estimated that

A briusb hieuim "Shallow" about to land. This machine is not, as mentioned on page 13 oi oui issue lor January last,
in course o( development, but was actually the first aeroplane to be produced by the British Klemm Aeroplane Co. Ltd., to

whom wc arc indebted for this photograph.

The Dornier “Do.Y,” a triple-engined bomber with seats for four. It has a maximum speed of 155.25 m.p.h.
Photograph by courtesy of A.G. fur Dornier-Flugzeuge.

bomb aimer and can also operate radio
or camera equipment. His cockpit com-
municates with the pilots’ cockpit by a
narrow passage. The rear of the machine
is protected by two openings to enable a
rear gunner to operate guns above and
below. Fuel is carried in two wing tanks

the machine should be capable of cruising
at a speed of 245 m.p.h. and of attaining
a maximum speed of 275 m.p.h. The
landing speed should be under 60 m.p.h.
When carrying a pay load of 14,600 lb.,
the flying boat should have a range of
3,000 miles.

each of 220 galls, capacity and situated
one on each side of the fuselage.

British engines are employed in the
“Do.Y," the Bristol “Jupiter VI" having
been selected. The three engines give
the machine a maximum speed of 155.25
m.p.h. I t  has a cruising speed of 136.6
m.p.h., a range of 930 miles and lands
at 56 m.p.h.

The Air Ministry announce that numerous
vacancies exist in the R.A.F. Reserve, for
initial training in flying. Applicants must
be of good education and under 25 years
of age. No experience of flying is required

as a free and complete course of instruction
will be given to successful applicants. The
initial period of service in the Reserve is
five years.

Full particulars are given in A.M.
Pamphlet No. 56, and copies of this,
together with the necessary application
forms, can be obtained from the Secretary,
Air Ministry (S.7(c)), Kingsway, London,
W.C.2.

Deutsche Luft Hansa Progress
The steady progress made by the North

Atlantic mail service of Deutsche Luft
Hansa during the six years it has been in
operation is shown by the 1934 traffic

figures recently published. As “Af.M."
readers know, the seaplanes employed are
catapulted from the German liners
“Europa” and “Bremen” when these are
hundreds of miles from their destination.

Last year 18 flights were made from the
liners to New York, the total distance
flown being 14,306 miles, in comparison
with three flights, covering a total distance
of 309 miles, made in 1929. Eastward
flights last year, to Southampton and
Bremerhaven, amounted to 18 and a total
distance of 23,545 miles was covered,
whereas six years ago only four flights
were made in this direction, the total
distance then flown being 1,367 miles.

More R.A.F. Aerodromes
During the last six months the Air

Ministry have chosen sites for several
additional Royal Air Force aerodromes.
The three latest sites are at Harwell, near
Did cot; Stradishall, five miles from Clare,
in Suffolk, and at Tern hili, a few miles
from Market Drayton.
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1 Building a Modern Aeroplane I
How the Airspeed “Courier” is Constructed

By John T.  Gillie
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installed in the factory for the manufacture of metal
parts includes various types of lathes, nibbling machines,
which cut the steel and duralumin sheet to  size, and
high-speed drills driven from an overhead shaft deriving

power from electric
motors.

All steel parts of
course have to be pro-
tected against corro-
sion, and this is
achieved by plating
them with cadmium.
Ordinary painting of
the metal would not
suffice, for this might
become scratched dur-
ing the assembly, and
rusting would follow,
causing loss of strength
that cannot be permit-
ted in aircraft design.
Cadmium plating has
been found to  be the
most satisfactory form

of protection. Cadmium is a white metal and is deposited
by an electrolytic process, when it actually eats into the
steel t o  form a surface alloy that is absolutely corrosion
proof.

Duralumin is an aluminium alloy and is protected
against corrosion by a special process known as anodic

treatment, which gives the
metal a very hard skin, pro-
tecting the metal from cor-
rosion. The protective coat-
ings applied to parts made
from this alloy and steel pre-
vent the metals from coming
into contact with each other,
and thus the electrical inter-
reaction that usually occurs
when the two are employed
together on aircraft is  avoided.

As the parts are finished
they are carefully stamped
with the part number and
job number, and then passed
to  the inspection department,
where they are subjected to
the most rigid tests. In air-

craft construction the methods of inspection are stricter
than those employed for any other manufactured
product, and every part is stamped by the inspector
before it  is passed into stores to  be stowed away until
required for assembly. All materials must be purchased
from firms approved by the Air Ministry, and each
consignment is covered by a release note, by which it
is possible to trace its source.

The actual assembly of the parts is carried out in

THE Airspeed “Courier” is a low wing, single-engined
monoplane with accommodation for five passengers

and the pilot, and was the first British machine to be
fitted with a retractable undercarriage. I t  is constructed
by Airspeed Ltd. in
their factory at the
Portsmouth Municipal
Airport. This is a build-
ing of the “north light"
type, that is one with
inclined roof windows
facing north so that
sufficient daylight pene-
trates into it, while the
heating rays of the Sun
are excluded.

The production of the
“Courier” begins in the
drawing office, where
draught smen wor king
under the chief designer
are occupied in the pro-
duction of drawings of
each part to  be made.
Each part has a separate number, and more than 3,500
of them go t o  make up the “Courier." They can roughly
be divided into three classes according to  the material
of which they are made. Those of one class are of wood,
and include spars, cabin sides, and various parts of the
fuselage; cowlings, fairings, and other parts of sheet metal
make up the second class;
and in the third class are
solid metal parts, such as
joint plates, fuselage fittings
and axles.

The drawings are passed to
the planning department,
where the dates by which
each part is required for
assembly in the machine is
decided. A “production order"
is then issued and sent with
the drawing of the part to
the shop foreman, who allo-
cates the job to one of the
craftsmen.

In the case of sheet metal
parts, a wooden "jig," that  is
a replica of the finished part,
is first constructed and the sheet metal for the part is
shaped on it.  Jigs are also constructed on which to  shape
wooden parts such as ribs and spars, and these are left
on the jigs for a considerable period so that on removal
the wood will retain its shape, and any glued section
will, have dried.

The chief metallic components used in construction
are steel tube, steel sheet, duralumin tube, duralumin
bar and aluminium tube, and the elaborate plant

Putting the finishing touches to an Airspeed •‘Courier.’’

In the cockpit of the machine, showing the controls and the instrument board. The
“spade" grip of the control column can be seen in front of the pilot’s seat.
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separate sections in which the front fuselage, the centre
section and undercarriage, the main planes, and the
empennage, incorporating the tailplane, elevators, fin
and rudder, are dealt with respectively.

The front fuselage is constructed of special panels of
plywood, and welded steel tube is employed for the front
section from the
engine bulkhead
to the instrument
board. The centre
section is also of
plywood, w i t h
spruce longerons
and bulkheads.

The  unde r -
carriage is of
special interest. It
is made to retract
upward and back-
ward into the
wing so that only
the lower third of
each wheel pro-
trudes through the
lower surface of
the wing, and is
operated by a hydraulic pump system. A double-ended
ram is used, the piston of which is moved up  and down
by exhausting oil from one side of it and forcing it  in at
the other by means of a double-acting pump in the
cockpit. To  raise the undercarriage, the pump handle in
the cabin is operated by the pilot, and the lower ends of
the front shock-absorber leg and axle then are pulled
upward and backward, finally coming to  rest in a shaped
recess in the underside of the wing.
When the undercarriage is in this
position drag is reduced to  such an
extent during flight that  about
30 m.pdi. is added to  the speed of
the machine.

A very effective warning system is
incorporated to  prevent the pilot from
attempting a landing with the under-
carriage up. This consists of a speci-
ally designed indicator, fitted on the
dashboard, in which are lights that
show the position of the landing
wheels immediately the throttle of
the machine is closed in readiness for a
landing. A green light is shown when
the undercarriage is in the down
position; a red one appears if it is
retracted, and an orange light indi-
cates that it is in an intermediate
position. In addition an electric horn
sounds when the throttle is closed
with the undercarriage in the raised
position, and draws the pilot's atten-
tion to  the red light. I t  is interesting
to  note that  the “Courier” has actu-
ally been landed with the under-
carriage retracted, and only slight damage, beyond a
broken propeller, was caused to  the machine.

While the front fuselage, centre section, and under-
carriage are under construction, work on the wings also
is proceeding in another part of the factory. The wings
are made of spruce and birch ply, the plywood consisting
of three laminations with the middle layer twice as thick
as those enclosing it.  They are covered with fabric,

which is sewn by women, and have a total area of
250 sq. ft., requiring 150 yds. of fabric.

The tail unit has a wooden framework covered with
fabric, and when it is completed the various sections of
the fuselage are assembled together in readiness for
doping. A special room is necessary for this process,

because a constant
temperature must
be maintained in
order to  produce
the best possible
finish. The room at
the  factory of Air-
speed Ltd. is very
large, and two
24-in. propeller
fans with enclosed
motors that re-
volve at 550 r.p.m.
keep up  a constant
circulation of fresh
air. The walls of
the “dope room”
are sheeted inside
a n d o u t w i th
asbestos, and the

structure therefore is proof against fire.
The equipment for doping consists of a pressure plant

that  delivers a steady air supply t o  the air pistols, which
spray the  dope at  a pressure of 40-50 lb. per sq. in. An air
filter is incorporated in the system in order to t rap
moisture or oil from the compressor.

The fuselage is first treated with a synthetic primer
dope for protection from moisture. This is applied t o  the

bare plywood with a stiff bristle brush
and rubbed well into the grain. One
or two coats of synthetic undercoat
dope are next applied by spray, the
wood being rubbed down between
each application, and the fuselage
is then ready for the final protective
covering of the desired shade.

The wings are of fabric and require
a rather different treatment. First a
coat of red dope is applied by brush
in order t o  ensure thorough pene-
tration of the fabric, and when this
has dried for half an hour a further
coat is sprayed on and allowed to
dry overnight. The protective finish
can then be applied. The registration
letters are next painted on and the
wings are ready for attachment to
the fuselage.

While the wings are undergoing
dope treatment the engine is fitted
to  the fuselage on a welded steel tube
mounting. The engine may be the
Armstrong Siddeley “Lynx” IV C, the
Armstrong Siddeley “Cheetah,” or the
Napier “Rapier,” according to the

choice of the purchaser. A Townend Ring is fitted as
standard if the “Lynx” or “Cheetah” is installed. These
two engines are of the radial air-cooled type, and the
fitting of the Townend Ring increases the speed of the
machine by about 15 m.p.h.*

Petroflex tubing is fitted t o  connect the fuel system
with the engine, and two 38-gailon tanks are installed
between spars in the centre section, (continued on paSe jso

This photograph shows the excellent lines of me Airspeed ’’Courier.

A Townend Ring is fitted lo the engine if the machine is
equipped with an Armstrong Siddeley "Lynx" IV C

or an Armstrong Siddeley “Cheetah.”
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Popular Foreign Aeroplanes
Civil and Military Machines of France and Holland :■
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water-cooled engine. After operating experience had been
gained with the 27, another similar* machine was prepared.
This was numbered the 39, and is a three-engined com-
mercial biplane with accommodation for 10 passengers
and a crew of two. I t  has a span of 68 ft. and is able to

travel at a
speed of 174
m.p.h. This was
in turn followed
by the 41,
which is illus-
trated at the
top of the next
page. It  can be
obtained in two
versions, ac-
cording as to
whe the r
engines cooled
by air or water
are employed.
If the machine
is fitted with
water - cooled
engines, two

650 h.p. Hispano-Suizas are employed; while the alterna-
tive consists of two Gnome Rhones of 625 h.p. each.

The machine is fitted with a completely enclosed
gunners’ compartment in the nose of the fuselage, and
the two pilots are accommodated in an open cockpit
below the leading edge of the wing. Beside and below
them there is provision for a navigator, and aft of the
wings there is room for a rear gunner who can fire

through ports in the roof,
or the floor, of the fuselage.
The machine is 66 ft. 1 in.
in span, and can travel at a
speed of 192.5 m.p.h. and
climb to an altitude of
13,120 ft. in nine minutes.

The Societe Anonyme des
Ateliers D’Aviation Louis
Breguet, the manufacturers
of this interesting machine,
are one of the oldest aero-
plane firms in France. They
built the first French
all-metal military aero-
plane, hundreds of which
have been sold in all parts
of the world.

The Fokker F.IX is a popular machine in the well-
known Fokker range. I t  is of the triple-engined type, and
has accommodation for 20 passengers in a luxurious and
airy cabin. Like most Fokker machines it is a high wing
monoplane, the wing being of cantilever construction
and made of spruce and plywood. The wing is also
covered with plywood. The fuselage is of typical Fokker
construction of welded steel tubes, and is braced partly

FOR this month’s article we have selected four aero-
planes, three French and one Dutch, that are quite

different from one another, but are all of outstanding
importance and interest. These are the Breguet 41, the
Fokker F.IX, the Morane-Saulnier 222, and the Schreck-
F . B . A . 3 1 0 .
Two of these
machines, the
Breguet and
the M o r a n e-
Saulnier, are
military types,
but the others
have been de-
signed for civil
u se ,  t he
Schreck-F.B.A.
being a small
cabin amplii-
bian, and the
Fokker a big
triple-engined
air liner.

The Breguet
machine that
we illustrate is very similar in design to one that was
described on page 971 of our issue for December 1931,
but is a little bigger and makes use of two engines. The
machine is very unusual in design and is the result of
many years’ experiment to  produce an all-metal aeroplane
in which all unnecessary drag had been eliminated.

Machines built on this method of construction are of
the sesquiplane type, which means that one wing, in
Breguet machines the
lower one, is smaller than
the other. The wings are
fairly normal in construc-
tion, and are of the canti-
lever type, although to
provide additional support
one "V” strut sloping
outward is provided on
each side of the fuselage,
which is the most unusual
part of the machine. The
front and middle sections
of this are perfectly normal,
but behind the rear cockpit
the fuselage abruptly comes
to an end and a single
girder protrudes to carry
the empennage or tail unit. Although the machine is of
metal, no welding is used in its construction, all the
joints being made by rivets and, wherever possible,
hollow rivets. No nuts and bolts are used.

The first machine to  be built on this principle was the
27, a two-seater observation machine with a span of
55 ft. 9 in. and a maximum speed of 165.5 m.p.h. when
using a 500 h.p. Hispano-Suiza 12 H.B. 12-cylinder

The Morane-Saulnier 222, a single-seater parasol fighter. Photograph by courtesy of Aeroplanes Morane-Saulnier.

A Schreck-F.B.A. 310 about to alight on the water. Photograph by courtesy of
Hydravions Schreck-F.B.A.
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with tubes and partly with steel wires.
Two pilots are carried in the machine, and there is

communication between the pilots' cockpit and the
cabin, which is heated by hot air. Two luggage compart-
ments are provided, one in the fuselage behind the
central engine partly under the cockpit, and the main
one in the rear of the cabin.

The F.IX is 89 ft.  3 in. in  span and 63  ft. 4 in. in length.
It weighs 11,681 lb. when empty and is capable of carry-
ing a payload of 5,2141b. Three Bristol "Jupiter”
engines built under
licence by the
G n 6 m e-R h d n e
Company are fit-
ted, and each of
these develops 450
h.p. They give the
machine a maxi-
mum speed of 134
m.p.h. and a cruis-
ing speed of 112
m.p.h. The range at
cruising speed is
683 miles.

The history of
N.V. N e d e r -
l andsche  Vlieg-
tuigenfabriek is well
known to readers
of the "M.M.” Fokker aeroplanes are used in more than
30 countries, and are built under licence in 13 countries.
The latest development of the company is that Mr.
Fokker has at last decided to forsake the high wing
cantilever monoplane and construct a low wing mono-
plane. He has secured the manufacturing and selling
licence for the whole of Europe for the American Douglas
D.C.-2 twin-engined transport machine that set up  such
a good show in the MacRobertson Air Race last year.
The company have acquired also the right to  distribute
to all European cities the Lockheed "Electra” twin-
engined transport monoplane.

The upper illustration on the previous page shows a
typical Morane-Saulnier machine. I t  is an early version of
the 225, which is now equipped with spats and has been
generally cleaned up, although photographs of i t  are not
at the moment available. The machine is a single-seater
fighter and, as will be seen, is of the braced parasol
monoplane type. The wings are made up of duralumin
spars and wooden ribs, covered with fabric, and are
34 ft. 2 in. in span. The fuselage has a duralumin frame-

work and is covered with sheet metal from the nose to
the pilot’s seat, behind which fabric has been used as a
covering. The fuselage is 23 ft. 6 in. in overall length.
Any engine of suitable power can be employed, but the
standard type is the Gnome-Rhone "Jupiter IX,”
which develops 500 h.p.

The latest version of the machine illustrated has a speed
of 188 m.p.h. and is able to climb to an altitude of
16,400 ft. in 8 min. 24 sec.

Aeroplanes Morane-Saulnier is a well-known French
firm manufactur-
ing almost exclu-
sively military ma-
chines. During re-
cent years the firm
have specialised in
the production of
two-seater training
machines and they
have now acquired
the  licence for man-
ufacturing the D.N.
"Gipsy Moth” in
France.

The last of the
four aeroplanes to
be dealt with, the
Schreck-F.B.A.310,
is entirely different

from any of the other three, for it  is a small amphibian
flying boat, or in other words a machine that  can take off
from and alight on either land or water. The machine is
intended mainly for private flying, accommodating two
people in a comfortable cabin. I t  is a high wing braced
monoplane, the wings consisting of a wooden framework
covered with fabric. The hull also is of wooden construc-
tion and is 24 ft. 11 in. in length. The wings are 39 ft.
4 in. in span.

The machine is of very pleasing appearance, and
is equipped with a single pusher engine mounted in a
nacelle carried on struts above the wing. The engine
usually employed is of the Lorraine air-cooled radial type.
This develops 120 h.p., and machines of this type in
which i t  is installed have a maximum speed of 93.15
m.p.h. and a range of 186 miles.

Hydravions Schreck-F.B.A., the constructors of the
machine we have described, are another old French firm.
They were a pioneer company in the development of the
flying boat and have confined their products entirely to
that type of machine.

The upper photograph, which is published by courtesy of Societe Anonyme des Ateliers D'Aviation Louis Breguet,
shows the Breguet 41. The lower illustration is of the Fokker F.IX triple-engined air liner. This is published

by courtesy of N.V. Nederlandsche Vlicgluigenfabriek.
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E Collecting Railway Photographs :
Practical Advice on a Fascinating Hobby
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THE passion for collecting things comes to most boys
and finds expression in many different directions—

stamps, coins, matchbox covers, tram tickets, and
numerous other items. One of the most interesting and
worth-while subjectsfor collection is railway photographs.
Cigarette cards have from
time to time provided a
limited amount of useful
material for this class of
collection, but the acquisi-
tion of real railway photo-
graphs is much more fas-
cinating, and it  is with
the collection of these
that this article is con-
cerned.

The majority of boys
are tremendously keen
on railways and every-
t h ing  appe r t a in ing
to them, and the building
up of a comprehensive
collection of photographs,
illustrating past and pres-
ent features of railway
practice, is a hobby of absorbing interest. I t  has the
further—and, to  most people, very considerable ad-
vantage—that it is not a costly hobby. Of course,
enlargements are more expensive, but the collection
of large prints is by  no means necessary or desirable.
A further disadvantage of large photographs is that
they cannot be stored
away as conveniently as
the post card size of
photograph. Post cards
are easily carried, handled,
and stored. Best of all,
the prices for photographic
post cards are reasonable,
so that although pictures
of many sizes may be
included in the collection,
the handy post card
forms an ideal standard
unit to work with.

The railway companies
publish some post cards
showing different loco-
motives and trains, and
post cards of famous ex-
presses and other railway
subjects may be bought in many stationers’ shops.
The majority of these are printed copies, however,
whereas most collectors to-day prefer to collect only
real photographs. These collectors are well catered
for by  Real Photographs Co., of 9, Union Court, Liverpool,
a firm that has consistently advertised in the "A/. A/.”
for many years. This firm’s photographs include nega-
tives by such famous railway photographers as Mackay,

Earley, Coulter, and by  numerous other photographers
who have become equally well-known for this class
of work. They also include official photographs from
the different railway companies, and whilst the quality
of the work is very high, the prices are exceptionally

low.
Apart from this source

of purchase, anyone who
sets out to  make a col-
lection will find that
pictures come to  him in
many ways. For instance,
some readers no doubt
correspond with friends
overseas and in foreign
countries, or have friends
who do so, and it is not
difficult t o  obtain railway
photographs through these
channels. If the reader
is not fortunate enough
to be in touch with
friends overseas who are
interested in railway mat-
ters, the Meccano Guild

Secretary, if desired, is always able to help in this
direction and put members in touch with suitable
correspondents at home or abroad.

The exchange of post cards with friends overseas
helps to widen our views, and give us something definite
and interesting to  write about. There are many “M.M."

readers abroad who col-
lect railway photographs,
and they are naturally
desirous of exchanging
cards of their own country
with those showing
British engines and trains.
The exchange of photo-
graphs also means the
exchange of ideas between
collectors, and in this
way much interesting in-
formation may be gather-
ed and valuable addi-
tions made to one’s col-
lection.

From such sources as
these, then, does the col-
lector obtain his photo-
graphs, and by keeping a

constant lookout for new types and additions as oppor-
tunity occurs, anyone who cares to do so can in time
acquire a large representative collection that is of
great interest and value.

Perhaps a word should be added as to  the methods
of keeping such a collection of photographs. Appropriate
grouping and an orderly sequence should be aimed at,
for a collection that is kept haphazard and without

Atlantic Coast Express hauled by S.R. 4-6-0 No. 455 "Sir Launcelot." Taken at Worting
r Junction. (Card No. 500.)

Down Birkenhead Express hauled by G.W.R. 4-6-0 No. 5002 "Ludlow Castle." Taken at
Twyford. (Card No, 731.)
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order loses much of its interest and value.
For post cards, albums are very convenient, and enable

the items in the collection to be readily passed in review.
Another plan is to  keep the photographs in envelopes, as
in that way they are preserved clean and undamaged
at the corners, and are less likely to fade. An album
has the dis-
advan tage
that one can-
not keep a
s t ead i ly -
g rowing
co l l ec t i on
a r r anged
sys t ema t i c -
ally without
a cons t an t
rearranging of
the cards.

When the
co l l ec t i on
g rows  to
larger pro-
po r t i ons ,
more elabor-
ate methods
of filing are
des i r ab l e .

A particularly interesting aspect of collecting photo-
graphs of locomotives is that these take on an added
interest when the locomotives illustrated are withdrawn
from service and are relegated to the scrap-heap. The
photographs then form a useful record of locomotive
development of the railway concerned. Those who start

a collection of
photographs
now will be
able to look
back in years
to come on
some of their
early-acquired
t r ea su re s .
Imagine, for
instance, look-
ing at a print
of the “Cock
o’ the North”
or “ Princess
Elizabeth” in
50 years time!

the Real
Photographs
C o m p any
also produce
a remarkablyDown Leeds-Bradford Express hauled by L.N.E.R. 4-6-0 No. 4480 “Enterprise.” Taken at Hadley Wood. (Card No. 84.)

Cabinets to hold post card size cards, together with sets of
guide cards, are listed by the firm Real Photographs Co.
These specially-designed cabinets form an admirable
means of storing photographs, being both convenient,
compact, and dust-proof. As the collection grows, the
cards may be transferred to  the special two or four-
drawer cabinets listed by  the same firm. These drawer
cabinets are by  far the most economical and neatest ■
means of storing
the collection.

Each collector
will follow his own
ideas and prefer-
ences in the order
of grouping the
older types to-
gether, according
to  the particular
period in loco-
motive history to
which they belong.
In other cases
pho tog raphs
of l ocomot ives ,
etc., belonging to
the same railway
can be grouped to-
gether. Different-
ly coloured guide
cards make it pos-
sible to arrange
the collection on

fine series of aeroplane photographs, which includes
some 200 titles embracing all kinds and types of aero-
planes both flying and on the ground. Two of the
most interesting machines included in the list are
the Vickers-Supermarine Rolls-Royce S.6B, in which
the last contest for the Schneider Trophy was won,
and the De Havilland ”Comet*1 that won the 1934
Air Race to Australia. There are also excellent photo-

graphs of a Vickers
“Victoria" troop
carrier similar to
the machines in
which the evacua
tion of Kabul was
carried out, the
Fa i r ey  N igh t
Bomber s ,
"Dragons," "Auto-
g i ro s , "  “ S i d e -
st  rands," and so
on.

A further list
from the same firm
caters for ship
lovers, and includes
naval craft, sail-
ing ships, and a
representative se-
lection of the
world's f amous
l ine r s  of  a l l
na t i ona l i t i e sDown Newcastle Express hauled by L.N.E.R, 4-6-0 No, 2548 ‘‘Gal tee More,” Taken at Potter’s Bar. (Card No. 75.)

—” Queen Mary” ” Mauretania” ” Leviathan ” “Georgia,”
“Rex”  etc.

All the photographs in these three series— railways,
aeroplanes and ships—are excellently produced, each
is a hand made print, and we can recommend “M.M.”
readers who are at ail interested to  commence and
maintain a collection of them. I t  is a hobby they
will never regret taking up and the educational value
is enormous.

almost any system. It is here that the orderly habits
and organising powers of the individual collector find
a means of expressing themselves.

The exact character of the collection will be deter-
mined largely by the special interest of each collector.
Whereas one will concentrate on a particular railway
and get every possible picture representative of it,
another will be universal in his tastes and will include
foreign and colonial as well as British railways.
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Special Trains for Passengers and Goods |
Control Problems Involved

By E. S. P.  Rawstron
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

ONE of the most noticeable features of the back-to-prosperity
campaign of British railways has been the great increase in the

number of special trains run at  excursion and ordinary fares. This
type of traffic has become so heavy that it has called into being
a specialised branch of railway operation.

The purpose of special trains is to provide convenient travel
facilities for holiday
occasions, race meet-
ings, sports events and
many kinds of public
function. In making
arrangements for these
extra trains to be run,
the first step lies in
finding room for them
in the timetables, and
in devising a schedule
of stopping and passing
times such that they
do not interfere with
the regular traffic. Re-
arrangement or can-
cellation of regular
trains is only permis-
sible when the special
traffic is likely to be
intense, and it is then
necessary to give due
warning to the travel-
ling public of the
changes made in order to prevent disappointment and confusion.

Following these adjustments, advertisements and handbills have
to be made out for the use of the public, and a supply of leaflets
printed for workers on the railway. The railwaymen’s leaflets
contain detailed information regarding the timing, destination
and haulage of every special train due to run during a particular
week or fortnight. This intelligence is invaluable to signalmen,
locomotive men, station
staffs and the heads of
controlling offices.

When an inrush of trains
on one city or holiday resort
is planned, additional in-
struction given to the local
staffs shows the station
platform to which each
train must be directed,
where it must be stabled,
where and when the loco-
motives must be turned and
made ready for the return
journey, and from what
platforms the return specials
must depart. Directions are
prepared also for the use of
the heads of the auxiliary
staffs who are drafted into
the area for the occasion,
and for the use of the en-
gineer in his task of con-
structing fences, erecting
noticeboards, providing extra lamps, and setting in order disused
tracks and platforms, all in preparation for the travellers' invasion. •

The handling of the locomotives alone is an intricate and some-
times difficult task. Complications arise from the fact that a large
proportion of excursion and other special trains follow routes over
which through services are normally not in operation. In providing
engines for these through trains, the foremen at the running sheds
have to be very careful to see that no engine is detailed to work
over stretches of line where underbridges are not strong enough to
bear its weight, or where tunnels and over-bridges are too low to
allow of safe passage beneath. On some lines, also, big engines are
not allowed to run on account of the existence of turntables too

smalt to accommodate them and curves too sharp for them to take.
It is not surprising to learn, therefore, that a great amount of

information relating to the nature of the track and the exact size
and weight of every engine in service is at the disposal of the loco-
motive superintendents. These experts have to know precisely
which classes of engines are restricted from working over certain

sections of line, at
what maximum speeds
other classes may tra-
verse pa r t i cu l a r
bridges, and other simi-
lar matters.

A vital point in the
working of long-dis-
tance special trains is
the provision of a third
man whose duty it is to
travel on the footplate
with the driver and
fireman. It is essentia)
for a driver working
over new ground to be
accompanied by this
third man or "pilot/'
as he is called, for the
safe running of the
train depends on his
perfect knowledge of
the route, and on the
orders that he gives to

the driver at different points as the miles fly by.
A severe problem in locomotive management occurs on occasions

such as the Association Cup Final and the Grand National, when
a great many locomotives converge upon one spot. At Aintree, on
Grand National Day, for example, 90 locomotives annually arrive
at the head of 60 long-distance specials. These engines—which
include everything from a Gresley "Pacific" to a Pollitt 4-4-0 of the

L.N.E.R., and from a
Hughes 4-6-0 to a Lanca-
shire and Yorkshire 0-6-0
of the L.M.S.R.—all have
to be turned, supplied with
water, and sometimes coal,
and allotted to their correct
return specials in particular
sidings within the three to
five hours intervening be-
tween the arrival and de-
parture of the race trains.
In the vicinity of Aintree
there are, fortunately, ex-
tensive sidings, two engine
sheds, two turntables and a
triangular junction, the last
of which enables locomotives
of the largest size to be
turned without difficulty.
Even with these conveni-
ences, however, the success-
ful handling of the engines
and the marshalling of the

trains, without interference to other traffic, is an intricate matter.
To popularise their services, the railways from time to time

organise specials of an attractive and original character. During
the early summer, for instance, it is now becoming the custom to
provide a number of trains whose purpose is to carry prospective
visitors on a day’s tour to a group of holiday resorts. This enables
people to see the country "on approval," as it were, before deciding
upon a particular resort for their holidays.

A novel type of excursion train was tried out with great success by
the GAV.R. at  Eastertide in 1932. The "Hikers' Mystery Express,"
as it was called, was arranged to set out from Paddington in a
morning to destinations unknown to the passengers, driver and

A group of L.M.S.R. special race trains standing in the sidings at Chester, Some of the trains are so long that
they have to be divided into two sections.

An L.N.E.R. race special approaching Aintree from Newmarket. The special train number “439"
carried on the leading engine, and also on the end vehicle, enables signalmen and others to identify

the train and deal with it according to the instructions previously issued.
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patched by approximately 40,125 banana vans made up to 1,625
L.M.S.R. trains. The principal districts served each year by these
specials are London, Birmingham and the Midlands, Northern
England and Scotland. If two steamers arrive in a week, additional
consignments are con veyed to conn ties south of London . The banana
plantations from which the Garston fruit is drawn lie in Jamaica
and Central America.

The unloading and loading operations at Garston are carried out
briefly as follows. The banana wharf is equipped with four sets of

electrically-operated ele-
vators and endless belt
conveyors. Each elevator
consists of an endless chain,
spaced at equal distances
with canvas trays, which
travels up from the ship's
hold, over the ship's side
and on to the quay. Here
the fruit is discharged from
the trays on to a horizontal
endless belt conveyor, and
as this moves along, the
bunches of bananas are
lifted clear by porters and
placed in the railway vans
waiting alongside. With the
machinery in full operation,
at all four of the steamer's
hatchways, the fruit can be
unloaded from the ship and
transferred into the wagons
at  the rate of approximately
1 ,000 bananas a second.

Every one of the 600 or

guard, until after the train had- 'started. On reaching country
ground, the train stopped to set down in districts suitable for
rambling, where time was given for a long "hike" before the return
journey to Paddington was made in the evening.

The "Northern Belle" Cruising Train of the L.N.E.R, may be
quoted as an example of a special train requiring an unusual
amount of forethought and organisation as regards catering.
During its week-long trip, the "Northern Belle" has to be cleaned
and watered all over the country, and supplied with fresh food
and linen daily. Road sight-
seeing trips and hotel fes-
tivities also have to be
planned for the entertain-
ment of the 60 tourists, who
require a staff of 27 men and
women to look after them.

The Royid Train stands
supreme with respect to the
care it receives to  ensure its
safe running over every
mile of ground it covers.
In addition to the special
directions describing the
safety precautions to be
taken in connection with
the running of the train, a
miniature working timetable
is issued for the personal
instruction of each railway-
man concerned when the
King and Queen travel.
This timetable shows the
timing of the Royal Train
throughout, from the

An interesting view of the special plant for unloading bananas at  Garston docks. This takes the form
of an endless belt convevor that can be moved along on wheels to suit the position of the ship that

is being unloaded. Photograph by courtesy of the L.M.S.R.

moment when the locomotive leaves the engine depot to collect
the empty train to the corresponding moment when it is once more
installed beneath the shed roof at the end of its return journey.
Passing times are shown ever}7 three miles or so, which assists in
the punctual timing of the train.

The four or more saloons, the equipment car and brake van,
that comprise the usual formation of the Royal Train, are arranged
in a particular order before setting out, and this order has to be
accurately reversed before commencement of the return journey.
Among other details provided in the timetable are special notices
for signalmen, stating which trains the Royal special must precede
along the lines, and what particular bell code is to be used to signal
its approach. Similarly, the engine crew are at times required to
observe such things as: "On
arrival at X-----  the engine of
this Special is to be stopped
short of the station platform,
with the footplate opposite to
the Station Master, who will
be on the ground/’ Such a
note as this would refer to a
small ceremony to be per-
formed by the Station Master
in honour of the occasion.

Turning now to the goods
side, the regular freight ser-
vices provided by the rail-
ways have to  be supplemented
by specials in the same way as
passenger services. The goods
specials have to cope with
agricultural produce, live-
stock, inrushes of shipping
cargoes, such unusual con-
signments as bridge girders,
electrical transformers, loco-
motives, ships’ rudders, travelling circuses, and so on. The operat-
ing staffs responsible for these trains are usually free from the
problems of station control, food supplies, and other factors
attending the handling of large passenger crowds, but these
difficulties are replaced by others equally great.

An example wrill be found in the well-known banana traffic dealt
with at Garston on the River Mersey. The Fyffes Line banana
vessels dock at this port once a week in winter, and once or twice
a week from May to September. Thirty-one special trains, with an
average length of 25 wagons, are required for the removal of the
cargoes of bananas carried by the bigger steamers. The work of
transferring the fruit from ship to train, a matter for which the
L.M.S.R. are responsible, occupies one-and-a-half days.

In 1932, which proved a normal year for the banana trade, 65
banana boats docked at Garston. From these vessels a total of
6,367,096 bunches of bananas, weighing 104,587 tons, was des-

more vans used in the unloading of each vessel is twice drawn over
the weighing machine by hand-operated capstans. The wagons are
first weighed tare, containing packing straw alone, and again with
a full complement of bananas; and in this way the total tonnage of
fruit conveyed is deduced. In order to  keep the bananas in as clean
a condition as possible, none of the straw supplied for padding the
floor and walls of the vans is used twice, fresh straw being supplied
for every new load. In view of the importance of keeping bananas in
an even, warm temperature, the fruit vans are steam heated during
the winter months. The precautions taken are such that, even
during the brief space of time intervening between the loading of the
vans and the coupling up of the train engine, the wagons are heated
by steam supplied from a stationary boiler.

Special facilities and trains
are provided by the railways
for the conveyance of fish,
flowers, vegetables, meat and
general foodstuffs. The method
of dealing with vans carrying
flowers and vegetables is
often to attach them to
passenger trains, thus ensur-
ing the fast delivery that
these perishable commodities
demand. To cope with the
huge deliveries of fish that are
associated with such ports as
Grimsby, Aberdeen, Hull and
Fleetwood, however, trains
consisting wholly of fish vans
have to be made up. During
Easter Holy Week, when the
demand of the market is par-
ticularly large, a dozen or
more train loads of fish may be
despatched from a port Like

A special train of bananas leaving Garston for Carlisle. The engine is No. 13082, of the original
standard design with domed boiler and inclined cylinders. despatched from a port like

Grimsby on a single day. Here, each year, 200,000 tons of fish are
landed, for rapid transport to the important markets of Sheffield,
Manchester, Liverpool, Leeds, Nottingham, Birmingham, London
(Billingsgate) and the South.

Under the heading of "livestock/’ a great many horse-box
trains form a further important branch of special traffic. These
specials are run chiefly in connection with the race meetings already
mentioned in this article, though horse sales also attract a large
amount of traffic. During September race week at Doncaster, for
instance, where horse sales are held on a large scale, 1,400 horses are
annually brought in some 70 long-distance special trains, consisting
of over 1,000 horse-boxes.

The railway companies likewise undertake the carriage of
homing pigeons from one part of the country to another, feeding
them at appointed times and liberating them at their destinations.
Horse and pigeon trains travel at passenger (Continued on page
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"Claughtons" Nos. 5904, 5914 and 6019;
13 “Princes"; and No. 764, one of the
Midland Class 3 4-4-0's. The 0-4-0 tank
engine No. 11255 has been sold.

Southern Railway Improvements at
Waterloo

The Southern Railway are going to carry
through a big scheme for facilitating the
movement of trains into and out of
Waterloo terminus. This will cost about
£500,000.

The new scheme provides for the con-
struction of a flying
junction near Durnsford
Road, Wimbledon. This
will enable a transposi-
tion of lines to be made
between Wimbledon and
Waterloo, the effect of
which will be that trains
from Kingston, Hampton
Court, etc., will be taken
from the present up
lines over to the present
down lines, giving direct
access to their respective
platforms at Waterloo.
Thecross-oversatpresent
used will be avoided and
the main track will be
released for occupation
by main line and other
trains.

An important part of
the scheme will be the
installation of the 3-
aspect colour-light sig-
nalling between Waterloo
and Hampton Court
J unction, permitting
trains to run at intervals
of from 2 min. to 2$

min., as compared with the present
margin of 4 min.

Freight Flyers on the L.M.S.R.
As a result of further speeding-up, the

L.M.S.R. now operate 18 "freight flyers"
whose average speeds, over distances
varying from 155 miles to 541 J miles,
range from 36 m.p.h. to 44 m.p.h. The
fastest train is the 10.45 p.m. from Carlisle
to London (Camden), which covers the
297f miles in 405 min., exclusive of stops,
at an average speed of 44 m.p.h. The
longest through journey is that of the
9.45 a.m. from Aberdeen to London
(Broad Street), which covers the 541¾
miles at an average speed of 42.7 m.p.h.,
while the longest run without a stop is by
the 7.45 p.m. from London (Camden) to
Liverpool (Edge Hill), 191 miles at 39
m.p.h. Freight from Ireland is carried
swiftly to London by a train that does
the 268| miles from Holy head to Broad
Street at an average speed of 40.3 m.p.h.

LN.E.R. Renewal Programme
The renewal programme of the L.N.E.R.

for the present year is a very big one, and
when carried through will improve con-
siderably the Company's stock of loco-
motives, carriages and wagons. The number
of locomotives to be built is 88, comprising
39 freight engines of the 0-6-0 " J  39" class,
35 '‘Moguls'1 of the "K3" class, and 14
engines of a new class specially designed
for heavy long distance work. No definite
information regarding the engines of the
new class has been pub-
lished , but it  is rumoured
that they will have the
2-6-2 or "Prairie" wheel
arrangement.

Passenger rolling stock
is to be improved by the
building of a total of 315
carriages, including four
sleeping cars, 10 restaur-
ant and buffet cars, and
two complete "tourist-
train" sets. Four train
sets for the Great East-
ern su barban service
also will be built, and
these will replace some
of the old-fashioned
double - c ompar tmen t
carriages, in which pas-
sengers in one compart-
ment can look over at
those in the next, that
have been in use on the
Great Eastern section
for many years.

About 5,000 goods
wagons and brake vans
are to be built, including
1,580 wagons of the open
12-ton type and 2,200 of the covered 12-ton
type, all fitted with vacuum brakes. Special
types of wagons included in the programme
comprise 75 wagons of 20 tons capacity for
the conveyance of tubes, 500 fish wagons,
and 100 all-steel 20-ton wagons for the
conveyance of locomotive coal.

The programme also includes the re-
laying of 436 miles of permanent way, the
renewal of 37 bridges, and the cleaning
and painting of certain stations, some of
which will have special colour schemes
in their decoration.

Locomotive Activities on the L.M.S.R.
Derby works have completed the order

for 10 "5X" three-cylinder 4-6-0 type
express locomotives with tapered boilers
and to these the numbers 5655 to 5664
have been given. Contractors have supplied
further engines of this class up to No. 5597,

The whole of the 50 new two-cylinder
mixed -traffic 4-6-0 locomotives are now
at work and are allocated as follows: Nos.

S.R. 0-4-4 lank locomotive No. 1553. This former South Eastern & Chatham engine is a typical example
of the class long used on  London suburban trains and displaced on  the introduction o f  "Southern Electr ic”

services. They are now used for less strenuous duties in  country districts.

5020-9, Northern Division; Nos. 5030-1
and 5053-8, Midland Division; Nos. 5032-52
and 5059, Western Division; and Nos.
5060-9, Central Division. In addition, 20
further engines of this class, to be. num-
bered 5000-19, are at present in hand at
Crewe. The 155 engines of this type pro-
vided for in the 1935 programme will be
built as follows: Nos. 5070 t at Crewe;
Nos. 5075-5124 by the Vulcan Foundry
Ltd.; and Nos. 5125-5224 by Sir W. G.
Armstrong, Whitworth and Co. Ltd. It
is anticipated that there will be a con-

<3siderable increase in the use of these
mixed-traffic engines on the Northern
Division during this year. Additional
engines are to be sent to the Highland
section and it is expected that others will
be employed on the Callander and Oban
line.

A large influx of the Stanier three-
cylinder engines of the "5X"  class is taking
place in the Midland Division. These en-
gines have now been entirely withdrawn
from the Birmingham Two-Hour expresses,
now again worked by "Baby Scots" and
Compounds, and the Stanier engines
apparently are required for the hardest
Midland trains such as the " Thames-
Forth Express,” which is now often worked
through from St. Pancras to Leeds by
one of these engines.

Re-boilered "Claughtons" Nos. 5993,
5999 and 6004, previously shedded at
Crewre and Rugby, have been allocated
to Northampton shed.

Recent withdrawals include three more
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semaphore signals are to be replaced by
signal boards that will serve to give various
indications to drivers.

A "location" board will be substituted
for the distant signal. This board is
rectangular in shape and is painted black
and yellow in diagonal stripes. It is large
and will be seen easily in daylight, and at
night a zig-zag row of hemispherical re-
flectors will be readily visible, as they will
be illuminated by powerful electric head-
lamps on the engines.

The conven-
tional home signal
is to be replaced

An exceptionally fast run was made
recently by the up “Royal Scot" express
on the L.M.S.R. The train consisted of 13
coaches, weighing 443 tons, and was
hauled by the 4-6-2 locomotive “The
Princess Royal.” After a special stop at
Bletchley to take water the 46J miles to
Euston were covered in 46 min., inclusive
of two min. delay by signals. An average
speed of 78.9 m.p.h. was maintained over
the 26f miles be-
tween Tring and _
Willesden. The -
driver was L. A.
Earl of the Cam-
den depot.

Ano the r
sparkling per-
formance was
accomplished by
the "Baby Scot"
No. 5532, “Illus-
trious,” which has
lately returned
from the Midland
to the Western
Division. Work-
ing the 4.35 p.m.
Birmingham and
Stafford express
f rom Eus ton ,
with a load of 295
tons tare, Willes-
den (5.4 miles)
was passed in
min., Watford
(17.4 miles) in 20
min. Tring (31.7
miles) in 33| min.,
Bletchley (46.7 miles) in 45 min., and
Wolverton (52.4 miles) in 49|  min. A signal
check ensued at Castlethorpe, but the
62.8 miles from Euston to the stop at
Blisworth were covered in 61 min. 39 sec.
The maximum speed was 82 m.p.h. near
Cheddington. Driver Grazier and Fireman
Lawrence of Bushbury Shed were in charge.

Streamlining Steam Locomotives
In view of the advantages that evidently

accrue from streamlining, many more
streamlined trains are being built for use on
the Continent of Europe and in America.
In addition, experiments in the stream-
lining of steam locomotives are being
carried out, particularly in Germany and
the United States. On the New York Central
Lines a standard 4-6-4 express locomotive,
the “Commodore Vanderbilt ” has been
covered with a streamlined cowling shaped
to offer the least possible resistance at
high speeds. The casing is brought as near
to rail level as is feasible, and is cut away
over the coupled wheels to allow access
to the running gear.

by an even larger
board fixed vertic-
ally at a suitable
height. This is
painted red and
white in diagonal
stripes, with white
reflectors and three
red clusters down
the centre. The
station board is
4 ft. square and
is fitted on the
platform. If a train
can be received
in the day time,
the official in
charge of the sta-
tion lifts up a
flap on it to ex-
hibit a green
centre, and at
night a green light
is made visible
in the same man-
ner. The points

will be controlled by the "train staff'*
for the section concerned, and shunting
movements will be carried out by the
train crew.

The service on this branch line is light
and the section therefore is suitable for
experimenting with the new system.
If this is successful, its extension to
other branch lines will be considered.

Washing a Train in Two Minutes
I t  takes only two minutes to wash a

train by means of the electrically driven
appliances now being installed by the
S.R. at Seihurst, Orpington, Slades Green
and Clapham Junction. In the machine in
use at these depots there are four upright
shafts on each side of the track in a steel
frame building. The shafts are rotated
and strips of cloth on them fly outward
and gently lap the sides of the coaches to
be cleaned, removing all traces of dirt
with the aid of copious showers of water
sprayed on the cloths from vertical and
horizontal pipes. The plant is controlled
from a small cabin near the machine.

The upper illustration shows G.W.R. 4-6-0 locomotive No. 5919, “Worstey Hall,” with an experimental eight-wheeled tender.
Photograph by courtesy of the G.W.R. In the lower illustration, reproduced by permission of the *'Southern Railway Magazine,'*

S.R. locomotive No. 452, "Sir Meliagrance/' is seen leaving Waterloo with a West of England express.

Speeding on the L.M.S.R. G.W.R. Locomotive News
Additional particulars are now available

of the 95 new locomotives to be built by
the G.W.R. during 1935. As stated last
month, 10 more of the splendid 4-6-0
express engines of the "‘Castle" class
and 15 of the useful 4-6-0s of the "Hall"
class are to be constructed, and the pro-
gramme also includes 10 of the standard
0-6-0 goods locomotives of the 2251
class. The remaining 60 new engines will

be 0-6-0 tank locomotives, comprising
50 of the "57" class, Ave of the "64" class,
with 4 ft. 7 |  in. wheels, and five of the "54"
class with 5 ft. 2 in. wheels. The 10
engines of the "64" and "54” classes will be
equipped for working auto-trains.

Among the engines recently condemned
are various locomotives of the subsidiary
Welsh lines. Those of G.W.R. origin
include Nos. 2222, 2225, and 2239 of the
4-4—2 "County Tank" class, and Nos. 2624
and 2647 of the 2-6-0 "Aberdare" class
with inside cylinders, and No. 3387 of the
useful "Bulldog" 4-4-0 class.

A New System of Railway Signals
The L.N.E.R. are to make an experiment

with an entirely new system of signals
on the branch line between Pilmoor
Junction and Knaresbo rough. This line is
a single track about 12 miles in length,
with passing places at the three stations it
serves. Telephonic communication between
the stations is to be retained and the "staff
and ticket" method of working the single
line will be continued, but the familiar
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IDevelopment of the Locomotive Fire-Box
Fuelling and Combustion

THERE are over 20,000 steam locomotives in railway
service in this country, and in the course of a year

they run some 531,000,000 miles. Taking the consump-
tion of an  express engine as two tons of coal for each 100
miles covered, the total amount of fuel used reaches very
large figures. A small saving on each mile covered would

I parishes of Burt  on wood and Win wick shall be constructed
on best principles for enabling it t o  consume its own
smoke and preventing noise in the machinery or motion
thereof, and no coal, but only coke or such other fuel as
shall be approved by Lord Lilford and the Rector of
Win wick, shall be used or consumed on such loco-

mean a very large aggregate
responding reduction of ex-
so that the better use of fuel
ginemen is a subject in
railway companies are keen-
est ed. I na  recent special
publication encouraging
the economical use of
coal, the Great Southern
Railways of Ireland
point out
that roughly
half the cost
of the Loco-
motive Run-
ning Depart-
m e n t i s

saving, with a cor- motive on any pretence whatever/’
Gradua l ly locomot ive

deavoured
use of coke, for
and inferior t o
coal. Three old-
time experiment-
ers who did much
towards the de-
velopment of
coal-burning fire-

boxes were
Bea t t i e ,
McConnel l
and  Cu  d -
worth, heads
o f  1 o c o -

by en-
w h i c h
ly inter-

accoun ted
for by the
purchase of coal. Since the earliest days economy in fuel
has been sought after, and many and various are the
devices that have been conceived with this end in view.
In  this article we propose to  deal briefly with some of the
developments in this direction that have affected the
locomotive fire-box, and its fuelling.

British coal is of excellent quality, and no railway in
this country is really situated far from a source of
suitable supplies. Abroad, however, different conditions
obtain, with the result that specially arranged fire-boxes
are in use, suitable for inferior qualities of
coal. Oil is also used as a locomotive fuel
where it is obtainable. Wood is em-
ployed to  some extent if readily
available where coal and oil are
scarce, and therefore dear.

In the early days of loco-
motives coke was generally used
as a fuel, for the crude draught
and fire-box arrangements did
not allow of the combustion of
coal without the emission of a
considerable amount of smoke.
The use of coke was even laid
down by Statute in several cases,
no doubt as a result of the wide-
spread belief that the  fumes from
the "locomotive engines" would pollute the atmosphere
to  such an extent that wholesale mortality would result
among livestock, not to mention human beings! The
following restrictions with regard to fuel, which were
laid down when the Warrington and Newton Railway
was authorised, will illustrate this point.

"Every locomotive steam engine used within the

mot ive
matters on

the L.S.W.R., L.N.W.R., and S.E.R., respectively.
Each of them produced "patent fire-boxes" that were
somewhat extensively applied on their own lines, but
these special forms were superseded, and indeed rendered
unnecessary, by subsequent developments. Actually the
Beattie and Cudworth systems were the subject of com-
parative trials, engines of each company taking a turn
for a period of two months in working the chief expresses
of the other in company with the "home guard." Both
sides appear t o  have been satisfied with the performances

of their own engines, and both engineers
continued to follow up their own ideas.

The comparative value of the trials
in a scientific sense was- therefore
evidently very small.

Of the  forms of fire-box evolved
by the three engineers in question,
the McConnell type involved the

use of a combustion chamber
extended into the boiler bar-
rel. Both the Beattie and
the Cud worth types were
more or less complicated,
and the Beattie fire-box at
first was used in conjunction
with a combustion chamber
partly filled with perforated

firebricks. Eventually this arrangement was given up,
but the special fire-box remained. I t  is curious in that it
consisted of two chambers, one behind the other, separ-
ated by a water space or "bridge," and each with its own
firehole. The coal was mostly fired into the  rear chamber,
and the smoke and un burnt gasses passed from this into
the front chamber, where the fire was maintained in an

An old locomotive constructed on the "long boiler" plan of Robert Stephenson. This involved the placing of all the axles under the
boiler barrel and, while having certain advantages, prevented the use of a fire-box of any great size.

The famous locomotive No. 760, "Petrolea," one of the C.E.R. engines fitted
for oil burning on the Holden system.
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incandescent state, and so combustion was completed.
The Cudworth fire-box also was divided, but in this

case the division was longitudinal. Two fireholes were
again necessary, and the usual plan was to  fire th se
alternately. The numerous joints necessitated by both of
these special constructions must have given a great
deal of trouble in repair, and maintenance generally -

The upper illus-
t r a t i on  on
page shows
the various
componen t s
of the fire-box
and  bo i l e r
generally of a
modern
motive,
will be
served
the b r i ck
arch gives the
fire-box two zones, or in effect two chambers of action.
Below the brick arch the fuel is burned with air admitted
from below through the  fire doors and dampers; above the

th i s

loco-
It

ob-
how

Sectional diagram of a G.W.R. locomotive boiler showing the smoke-
archbox, boiler barrel and fire-box components, including the brick

and deflector plate.

of
a t e d in
ped trough in

feeda

arch the gases and smoke are consumed with the air
drawn through the firehole. The function of the deflector
plate is t o  prevent the cold air that enters through the
firehole from bearing straight on to  the tube- plate. I t  will
be realised, therefore, that the effects aimed at by the
early experimenters are obtained with far more simple
equipment and with less initial expense and subsequent
maintenance. The introduction of a brick arch took place
on the Midland Railway in 1858, and did away with the
need for the special forms of coal-burning fire-boxes,
although these persisted for some time afterwards
on their own systems.

In this country it  is the usual practice to  use a fairly
long, but narrow and deep, fire-box for burning the
bituminous coals of good quality that are usually con-
sidered essential for locomotive purposes here. Excep-
tions to  this are the “ Pacific’" and large '*Atlantic’"
locomotives of Doncaster design running on
the L.N.E.R., the similar
“Atlantics” of the
S.R., and of
cou r se  the
L . M . S . R .
4-6-2 loco-
motives. The
small trailing
wheels of all
these engines
facilitate the

of the  coal space. As the screw is revolved the coal is fed
forward below the cab floor, through a feed tube, up  and
into the fire-box. Special distributors enable the grate
to be covered as necessary.

Such fittings are not yet apparently considered neces-
sary on British railways, although as  long ago as  1904 the
G.W.R. were experimenting with a mechanical stoker.
However, on the “Garratt"" type of locomotive used for
specially heavy coal and mineral services on the L.M.S.R.,
the opportunity has been taken of relieving the fireman of
any of the coad-t rimming frequently involved on a con-
tinuous steaming trip of any great length. This is effected
by the use of a patent self-trimming coal bunker devised
by Beyer, Peacock and Co. Ltd., whose name is specially
associated with “Garratt"" type engines. This mechanical
coal trimmer takes the shape of a large cylinder mounted

where a rectangular coal
bunker would normal-

ly be. It  is made
to taper slightly
outward from
back to  front,
and its axis is

inclined so
that the top
of the bunker
is horizontal.
The bottom
the re fo re

One of the L.M.S.R. '‘Bcycr-
Garratt” locomotives fitted with the patent Self
Trimming Bunker evolved by Beyer, Peacock and Co. Ltd.

adoption of the wide fire-box spread across the frames.
It  is noteworthy, however, that all the other “Atlantics"’
on British railways have narrow fire-boxes, in spite of the
opportunity provided by the wheel arrangement for the
incorporation of a wide one. The former “Atlantics’" of
the G.W.R. also followed this practice, but as these were
an adaptation of the original Swindon 4-6-0 design, and
there was the possibility of their ultimate conversion to
the latter type, this no doubt accounted for the use of the
standard boiler and fire-box. The steaming qualities of
the Doncaster “Atlantics*" and “Pacifies"" have always
been remarkable, and there is little doubt that the large
fire-boxes have much to  do with this. They are able t o
burn efficiently quite small and even dusty coal. A wide
fire-box is used also on the L.N.E.R. 2-8-2 freight en-
gines, and on the latest passenger engines of the same

slopes downward to the cab. I t  is supported by suitable
bearings; and can be revolved through gearing by means of
two small stationary engines controlled from the cab. The
bunker has doors on top for coaling purposes, but these
are ordinarily kept shut. Thus as the bunker is revolved
the coal is fed down to  the shovel plate, whence the
fireman transfers it to the fire-box.

Tliis bunker can be revolved in less than half a minute,
if required, and its use in between spells of firing avoids-
additional labour on the part of the fireman in getting coal
forward. The loss of coal and the overloading caused by-
piling up the fuel in an ordinary tender is made im-
possible. In addition the coal is completely protected,
from the weather, which is a matter of more importance-
than is generally realised.

The burning of pulverised fuel in (Continued <>n pa&

wheel arrangement, such as the famous “Cock o' The
North.11

With the increase in the size and power of locomotives
made necessary by  higher speeds and heavier loads, the
work of the fireman has not diminished. Abroad, particu-
larly in America, the vast fire-boxes in use demand more
than man power for their satisfactory fuelling, with the

result t ha t
numerous de-
s igns  o f
me  ch  an  i c a l
stokers have
been p r o -
duced. These
are not robots
made  to
handle the
shovel at ab-
normal firing
rates, but con-
sist primarily
screw situ-
an open-top-
the bottom

I

1*0
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An Interesting Life-Boat Model
Realistic Results from Simple Materials

THE illustration on this page shows a fine model of
one of the largest motor life-boats in existence, the

“William and Kate Johnston” which is stationed at
New Brighton near the mouth of the River Mersey. I t
was built by Mr. E.  Vidler, of Liverpool, and the following
details of its construction will be of interest to readers

they were pressed into holes in the hull and small pieces
of mica were then let in at the back. The bollards are
wireless terminal sockets filled with solder and mounted
on a flat piece of wood and painted black.

The searchlight, which looks very effective in the
model, is a wooden pill-box fitted with a small mirror,

who appreciate miniature work of this kind.
The actual vessel, which is GO ft. in length with a

displacement of 40 tons, is owned by the Royal National
Life-Boat Institution of Great Britain, and is capable
of taking help to  ships in distress 100 miles from shore,
where they would be far beyond the reach of most other
life-boats. The boat can carry 150 passengers, of whom
50 can be accommodated in warmth and comfort
in two well-fitted cabins. The vessel's equip-
ment includes a line-throwing gun,
electric searchlight, winch and cap-
stan driven by compressed air,
and three isolated engine
rooms. Two of the engine
rooms accommodate 75
h.p. motors, which
drive the twin screws,
and the third has an
auxiliary en-
gine for driving
a dynamo,
pump and
a i r  com-
pre s so r .
The boat
i s  f i t t ed
also with
11 trans-
ve r se
watert ight
compartments and 100 buoy-
ancy air boxes, so that it  is
practically unsinkable.

The model is built as far as

and is mounted so that it can be elevated and rotated.
The port and starboard lights are pieces of copper strip
bent to shape, and are mounted on two legs fixed in the

deck. The mast is mounted in a tabernacle,
and when lowered rests in a crutch on the
control cabin roof, in front of the helmsman’s

windscreen. In the control cabin are two
reversing wheels made from clock parts,

and petrol tanks, clutches, and
operators’ seats. Two steering wheels

are provided, one aft of the
control cabin, and the other

in the stern. The latter is
connected to  the tiller,

which operates through a
nut working on a small

bolt.
A wireless mast

is situated
on  the
s t a rboa rd
side of the
stern cabin
hatch, and
is complete
with aerial
and insu-
lators, the
er being

made from small
white beads. The electric anchor winch is

formed from brass strip bent to  shape, and is
screwed to a wooden base. An old watch pro-
vided the gears, and the winch drums were

A fine working model of a motor life-boat, built
by Mr. E. Vidler, Liverpool, from simple and easily

obtained materials.
possible t o  scale and its dimen-
sions are length 20 in., beam 5 in., and depth 4 in. The
cost of building the boat was under 10 shillings, the
majority of the fittings being made at home from very
simple materials.

The hull is a beautiful piece of work, and was carved out
<of a solid block of yellow pine. I t  is provided with two
watertight compartments. Power is supplied by a
■Hornby Speed Boat Motor connected to  twin propehers
through Meccano bevel gearing, and the propeller shafts
are enclosed in miniature tunnels fitted with packed
glands.

The deck fittings, which include bollards, electric
winch, mast and tabernacle, searchlight, anchor davits,
port and starboard lights, ventilators, samson posts,
hatches, control cabin, and steering box, are all home-
made from odds and ends of the kind found in most
houses: The ports in the cabins and the engine rooms are
J in .  dia. brass eyelets such as  are used in  sail making, and

turned on a home-made lathe and then
painted in appropriate colours.

Long pins hammered into the deck and bound with
strong white thread held in position with Croid glue, make
realistic stanchions, and the two anchor davits are short
pieces of copper wire bent and flattened at  the ends to  take
a small hole, which was punched with a gramophone
needle. The blocks on the forestay and mast were cut
from a strip of yellow pine, the holes being made before
the blocks were cut to  shape so as t o  prevent the wood
from splitting. Engine exhaust pipes are fitted on both
sides of hull, and a hand life-line extends completely
round the hull, as is the usual custom in lifeboats.

A piece of photographic film was used to  make the
windscreen on the control cabin, and after being cut to
shape was mounted between two strips of mahogany
veneer glued on the roof. The masthead light is a small
piece of j in. dowel hollowed out and painted wliite inside
and black outside with a piece of celluloid for the glass.
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Installing a New Machine at Swindon Works 2
3
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By R. J. Blackmore

actually it  involves much forethought, skill, and labour.
There is no broad highway along which the machine may
proceed majestically; instead, it has to  be pulled, pushed,
joggled, coaxed, and bullied past all kinds of obstacles,
and steered through labyrinthine lanes of existing plant.
However, the labourers, who form part of what is known
as the "heavy gang,” are always equal to  the occasion,
and by the skilful use of rollers, ropes, and crowbars,
succeed in propelling the machine, if somewhat slowly,
to its destination.

The "heavy gang” then engage in manoeuvring the
machine on

THERE  is probably no more illuminating reflection on
the wonderful mechanical age in which we live than

the railway works machine shops; and in  the matter of
securing the latest and most ingenious types of machinery
the Great Western Railway Company, in particular, have
always shown the greatest enterprise. Hardly a wfeek goes
by without some new addition, embodying the best
principles of modern practice: and an old-fashioned pre-
decessor which, a short time before, seemed as permanent
as  the factory itself, makes a quiet exit, to  be remembered
no more. It is interesting to  observe how a new machine
is  laid down.

toitsfounda-
t ion, where it
is next set in
pe r f ec t
a l i gnmen t
by the fitter.
The simple
me thod
gene ra l l y
employed of
"s  q u a r  i ng
up,” is to
drive small
steel wedges
between the
base casting
and  the
foundation,
so that by
p l ac ing  a
spirit - level
on any con-
v e n i e n t
h o r i zon t  a l
surface that

the machine may possess, it is possible t o  obtain an "even
keel," so t o  speak, by driving each wedge discriminately
until the spirit-level registers a perfect adjustment. I t
thus follows that a certain degree of space, governed by
the thickness of the wedges, exists underneath the
machine at this stage, but this is quite necessary.

The "brickies" are next again in demand. They pro-
ceed to  build a cement wall, about six inches high, all
around the base of the machine and about six inches out
from the base, thus forming a trough. They then prepare
a mixture known as "grout," consisting of two parts of
fine grit to  one part of cement, and mixed very wet to-
render it  fluent. This grout is carefully poured into the
prepared trough, from where it flows to  the spaces under-
neath the machine and into the cavities where the holding-
down bolts are loosely suspended.

The grout is then allowed to set, and later, all that is
superfluous, together with the cement wall, is chipped
away, leaving the machine well and truly joined t o  its
foundation. The nuts of the holding-down bolts are
given a final wrench, and the laying-down is complete.

What follows before a trial is possible (ConWrHwd o* iss

Al though
the mach-
ines them-
selves are
cons t an t ly
changing in
design, the
general prin-
ciples for in-
s t  a l l  a t i  on
r ema in
unchanged.

First of
all a suitable
site is decid-
ed upon and
cleared up in
r ead ines s .
Then comes
the machine-
tool fitter
who, by the
a i d o f
plumb- bob ,
square, and
other instruments of alignment, ascertains the exact
position for the machine.

Next on the scene is the carpenter, who constructs a
flat wooden pattern, or template, of the outline of the
underneath part of the machine, being careful t o  include
all holes corresponding with the bolt-holes that already
exist in the bottom casting of the machine for the purpose
of accommodating such bolts as will eventually secure
the machine t o  its foundation.

The completed template is then placed in position on
the floor and, by its means, together with detailed advice
from the fitter, the "brickies,” next in the operations, are
able to  excavate as required and to  build up  a suitable
foundation, sometimes of bricks and mortar, sometimes of
concrete, or a combination of both, leaving cavities
where holding-down bolts are placed loosely ready to  be
cemented in when the new machine has been moved
into position.

When the foundation is ready, the machine is trans-
ported from the railwaj’ wagon in which it has arrived
from the manufacturers, to  its  prepared site. This part of
the proceedings may seem unworthy of comment, but

The wheel shop at Swindon Works where there is a variety of Interesting machines. The operations carried out in the preparation
and repair of locomotive wheels include dealing with the tyres, the pressing of wheels on to their axles and the turning, quartering

and final balancing, in all of which the greatest accuracy is necessary.
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the little motor seems capable of hauling, and these
spread out across the sandhills in a comical manner.
After a rest of five minutes the train “ chugs” back
to Rye. J .  BuRKE (Liverpool).

A Novel Railway in Sussex
One of the smallest railways in England is in Sussex,

and runs between Rye and a small seaside bungalow town
called Camber, This rail'
way is a source of interest
to  visitors, who are amused
to find that the engine
driver also is the ticket
collector, the station
master and the engineer.

The engine is a petrol
motor with a small radia-
tor and a bonnet that is
not always used as  a cover.
The driver takes his posi-
tion in a small green cab
mounted on the chassis,
and before starting he
goes round to  the far side
of the “tram," as it is
termed, takes a handle
from a small cupboard,
and cranks the engine.
The coaches have wooden
seats that are not par-
ticularly comfortable, and in fine weather, when the
train is crowded, two trucks are added to  serve as
open air carriages.

The track is single, and
there are loops at each end
to  allow the engine to  run
round the train. The driver
need not get out of his cab in
order to  uncouple the
coaches, for he can release
the coupling by means of a
wire controlled from the
driving position. The dis-
tance between Rye and
Camber is roughly two miles
and the journey is made in
20 minutes. An interesting
feature is that water for the
inhabitants of the bunga-
lows at Camber is carried
on the train.

When the trucks are full, the engine often has to  make
two or three efforts before a start is effected. On arrival
at  Camber, i t  is  interesting to  leave the train quickly and
look back, for the coaches disgorge more passengers than

My  Visit to a Native
Kraal in Natal

When I visited a native
kraal in Natal, I was
given a present of a string
of beads and allowed to
enter a hut. A girl then
went out, and returned
a few minutes later with
a basket of mealies, which
she crushed in a huge
stone that had been hol-
lowed out like a basin,
grinding them into a
coarse powder with the
aid of a smaller round
stone. She then explained
that the ground meal was
to  make a kind of porridge.

A native kraal usually
is built on the side of a hill and near a stream, and
includes from nine t o  12 huts. There are always plenty of
fowls about, and these seem to be allowed to  go wherever

they please. Around the
kraal I visited I saw an
abundance of maize, Kaffir
corn and other types of
grain, in addition to  lucerne.
These products are used by
the natives themselves, and
surplus quantities are taken
to  the "umulegu," or white
man, at the trading' store,
where they are sold for
cash, or exchanged for
blankets, plates, knives and
mirrors.

The women seem to  do
most of the hard work, for
they hoe the ground, and
plant and reap the mealies,

in addition to- cooking and washing. The younger
boys take the cattle, sheep and goats into the fields,
and the girls help with work in the kraal.

P. M. CLAPHAM (Pietermaritzburg).

The train that runs on the Rye and Camber Railway, with its petrol locomotive at its head.
Photograph by J. Burke, Liverpool.

A scene in NptaL A wagon hauled along a road across the veldt by a team of oxen.
Photograph by P. M. Clapham, Pietermaritzburg.
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The Triangular Bridge of CrowlandLevel Crossing Control in Canada
I t  wa$ my good fortune t o  visit the village of Crowland,

or Croyland, to  give it its former name, while on a
cycling tour in the eastern counties. The most interesting
feature of the  village is the old bridge, which stands in the

centre of the market place
and is said to  date back to  the
6th century. The structure
is remarkable, for it  consists
of three arches meeting at
the centre. One explanation
of its peculiar form is that it
was built at the junction of
three streams that no longer
exist. I t  was built high, in
order to  prevent the streams
from carrying it away in
times of flood, and its ways
therefore are too steep for
carriages. Thus it  is only a
footbridge, and steps paved
with small stones, that prob-
ably were obtained from the
streams themselves, have
been provided. At the foot
of one of the flights of steps
is the stone figure of a Saxon

king, which is  supposed to  represent Ethelbert. The figure
is weatherbeaten, but still retains a certain grand aloof-
ness, and it awes one to think that it  was carved more
than 1,000 years ago.

Authorities differ on many points in connection with
the history of the bridge. Some say that only one
stream flowed under it, and that it was built with three
arches to  signify the  Trinity. Others give the 9th  century
as the time when it was built. The present bridge
probably is 14th century work, but is certainly a recon-
struction of the original structure, for a chart of 943

mentions the triangular bridge
at this spot. There is a current
legend that the builders walled
up their wives in the stonework
in order t o  frighten the Devil!

The ruins of a monastery of
the 12th century are also to
be seen at Crowland. The origin-
al buildings were erected on
the site of an earlier monastery
of the 9th century. According
to  the legend, St .  Guthlac,
the patron saint of Crowland,
left a monastery at Repton,
and after many wanderings
committed himself to  the care
of a coracle, letting it drift
wheresoever it would. I t
brought him to  Crowland, and

there he built a hut, on the site of which the Abbey
was founded. On the grass around the ancient grave-
stones there is a little plate that is a reminder of the
dissolution of the monasteries by Henry VIII, for it
bears the words: "The Monks of this Abbey of Crowland
were pensioned off A.D. 1536."

There are only five steps in the "half-arch" shown in the
accompanying photograph, but one of the other sections
has 13 steps. Each part has three stone ribs, the nine
meeting at the centre of the structure.

M. J .  HIGGINS (Streatham, S.W.6).

On a recent trip t o  Canada I was interested in the
number of controlled level crossings on railways in the
suburban areas of large towns. Very few of these cross-
ings are controlled by manually or mechanically operated
gates. In one system that is
largely employed control
usually is exercised by means
of a barrier that is raised and
lowered by a signalman. In
another and less common
system a vertical column is
erected at  the side of the  road.
At right angles to  the  column,
and near the top, is an arm
from which hang two plates
painted black, bearing in
white letters the words
"LOOK, LISTEN/' Between
these plates is a pendulum
carrying a red lamp that is
not visible t o  road users when
the way is clear for road
traffic. In districts where
there is no electrical supply
a bell on top of the  column is
mechan ica l l y  operated
through levers and rods when a passing train makes
contact with a striker on the track. Where current is
available, the warning is operated by the  completion of
an electric circuit by the train when it  is about 200 yds.
from the crossing.

When a train approaching the crossing completes the
circuit, or actuates the striker, the pendulum swings
backward and forward and then shows the  red light to  the
drivers of cars on the road. At the same time, the bell is
rung, and this continues until the train has cleared
the crossing, and the way again is open for road traffic.

The engine driver is warned
of the crossing by means of a
white post with the letter "W”
painted on it in black. When
he sees this post he gives a
signal on his whistle, consisting
of two long blasts followed by
a short blast and another long
one. This is done at every
crossing, controlled or other-
wise.

In  the country districts, where
the roads are mostly of the
loose dirt variety, the crossing
warning consists of a post
placed 300 ft .  from the track
with arms at the top in the
Maltese cross fashion, bearing
the  words "RAILWAY CROSS-
ING." I noticed that on approaching a railroad crossing
of this kind, the drivers of coaches stop and open the
doors of their vehicles before proceeding in low gear
across the track, and do not close the doors until they
have cleared the crossing.

Signalling on the railways over which I travelled
during my trip was carried out wholly by electricity,
and the visible signals for the engine drivers were
given by the two-colour system, without semaphores.
I noticed semaphores at  a few stations, but they appeared
to be unused. R. M. BucKLE (Luton).

A Canadian railway crossing at which both of the two control systems described
on this page are in use. Photograph by R. M. Buckle, Luton.

The ancient triangular bridge of Crowland, now in the centre of the Market
Place. Photograph by M. J. Higgins, Streatham, S.W.6.

meccanoindex.co.uk



THE MECCANO MAGAZINE164
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a
□ R

Famous Explorer Writes for the
II,—Pygmies* Fear of Mysterious Forest Creatures

mixture of fear and shyness. The road itself, so well kept, gives to
the dark forest that borders it for the greater part the appearance
of a luxuriant park. But it is enough to step two paces from that
road to find oneself completely lost in another world, without a
trace of human passage, and penetrated only by the openings left
in the thickly woven underbrush by elephants and buffaloes and
cynocephalus and wild hogs. Strangest of all, the natives have
no knowledge whatever of the forest on whose edges they live,
as their short occupation of this country has not banished from
them the terror of that unknown jungle inspired in their plain-
dwelling fathers.

There are a few pygmies living with these tribes in a sort of
servitude that is actually quite
a pleasant condition of co-
operation wherein the pygmies
supply the meat and skins
in exchange for vegetables
and points of spears. These
pygmies have entered the
forest here and there, but
game is so abundant that
they do not need to make
long hunting expeditions, and
these little wisps of men, so
intrepid as to attack with
their rude spears the buffalo
and the elephant, are terrified
at the very thought of the
terrible monsters reputed to
live in the heart of the forest.
So, when at kilometre 104
we left the road heading
westward, less than two days*
march brought us to the
place that the pygmies de-
clared was the farthest point
they had ever previously
reached.

What should we find farther
on? The porters and the
pygmies, at  every question
regarding the strange animals
they themselves had formerly
described with so much con-
viction, entrenched themselves
behind a complete and sudden
ignorance. And so, in the be-
ginning, I came to the con-
clusion that all these tales of
weird and frightful animals
were nothing but the creations

W HAT strange creatures, unknown and even unsuspected by
human science, the equatorial forest still hides, i t  would be

impossible to say; but I know to-day that there are several. I
can easily foresee that the forest will reveal them slowly, one by
one, with all the stinginess of a usurer. The forest is so big, so
dense, so jealous of her secrets.

The day before I entered the forest I went to see Mr. Absil,
District Commissioner at Irumu. He is an active and intelligent
man who has spent already 20 years in Congo, and he confirmed
to me that  that part of the forest west of the road from Boni to
Irumu into which we were going was still for the greater part
unknown. “The natives/’ he said, “do not want to go in there.
Whether it is merely an excuse
to avoid work, or a true fear,
I don't know. They speak
vaguely of extraordinarily
terrifying animals, but they
either do not want to or cannot
give an accurate account of
them. Let me know anything
you will be able to discover,
for it will be extremely interest-
ing and useful.”

Another official a few days
before had put forth to me the
hypothesis that hidden in the
brest is the secret habitation
if the actual chiefs of the
Kihokohoko, the cruel sect of
-he Leopard-Men, against which
:he Belgian authorities in this
part of Congo have initiated
i courageous fight, without
having been able as yet to
discover the real ringleaders.
Even if this conjecture is true,
who could hope to discover
the secret hiding place in that
unending ocean of vegetation?
The District Commissioner,
moreover, and the  few Ad minis-
trateurs and Agents Terri -
toriaux under him, have other
things to do than to explore
the forest, embarked as they
are upon a work so gigantic
that one simply cannot under-
stand how it can be carried
on by so few whites in a district
six times larger than Belgium
itself.

Okapi Camp No. 1. In the foreground, Sultan! Kalumg who described to Commander
Gatti the mysterious Mulahu.

New roads are being built to even the smallest posts, and now
a new one will join Beni to Fort Portal, bringing the marvels of
the Ruwenzori and its ascension within reach of every tourist.
Entire populations scattered along the shores of Lake Edward
and of the Semliki River, where in a few years they would have
been destroyed by sleeping sickness, have been laboriously re-
moved and transplanted to points along the Luboro-Beni-Irumu
road. Huge slices of the forest have been cut away in order to
establish big villages, orderly and clean, where the natives, pains-
takingly reunited to their old tribes and sub-tribes, can live
hygienically. l hey  can be controlled and cared for by the im-
pressive sanitary system of Congo, and instructed by the terri-
torial authorities in the preparation of gardens and plantations
that will protect them from now on from the other great enemy
that lias hitherto weakened and decimated the race—famine.

Travelling by motor from Lubero to Irumu one receives the
most contradictory impression of this state of things. Looking
at those immense, spotless villages surrounded by flourishing
gardens, one thinks the population must have been established
there for a long time and must be already in an advanced state of
civilization. But if one stops and calls to the natives he meets
passing along the road, he finds that in nearly every case they
will take to their heels and dive into the vegetation, actuated by a

‘1of a childish imagination.
Then, gradually, my opinion began to change. Some small

fact recalling to my mind other facts previously observed; some
significant gesture I noticed on the part of a native; some remark
I overheard, led me to believe that the stories I had heard, fantastic
in appearance, were in all probability only exaggerated accounts
of animals actually existing. Slowly but steadily the diffidence
of the natives melted. After a few months of common life in the
forest they began to trust me, to give me their confidence, to
talk with me more and more freely of these tabu subjects, and
to show and explain to me things that otherwise I should never
have been able to observe or to understand. In the end I acquired
the certainty that at least three of those animals actually exist.
Strange animals, living only in the most obscure, still unexplored
parts of the forest, and so rare and wild it  is no wonder they have
hitherto eluded human knowledge. , . ,, .

So it  is for the ndegi. This word means simply ' bird, in general,
and I have not been able to learn the particular name that the
natives give to this bird —if there is a name, for they say,,, if one
calls by name this creature “one calls death on himself, l hey
affirm that it is taller than a man, possessed of great strength,
covered with hair instead of feathers, and with a head similar
to a monkey’s. This description may sound grotesque, and perhaps
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of the gorilla, have spoken to me of a gigantic man covered with long
red hair who lives far away in a part of the forest where they would
not go for anything in the world. And they have described the
animal to me in minute detail, and with an air of such conviction
that it is enough to know even a little of the pygmies to understand

that, while their descrip-
tion may contain much
exaggeration, it refers to
an animal actually exist-
ing.

Finally, there is the
mulahu, The hours of
march this creature has
cost me, both before and
after I became convinced
of its existence, only I
can know. Ten times it
has happened to me to be
walking on the tracks of
an okapi, or in search of
a bongo, or to be follow-
ing a river just dis-
covered, when suddenly,
without any plausible
reason whatever, my
natives, even the best
ones, refused to advance
an inch further. Excuses
of every kind, palpably
excuses, greeted my in-
sistence until, humiliated
and annoyed, I was
obliged to turn back,
well knowing that to

continue by myself through the forest would have been sheei
madness. Groups of men who, after indescribable efforts, I had
succeeded in sending off to prepare a camp or holes in a certain part
of the forest, invariably returned the following morning assuring me
that they were all sick. And, furthermore, having the appearance
of it.

I t  took four months before, word by word, I succeeded in dragging
out of Sultani Kalum6 the real
reasons for these deceptions. All
the fault of the mulahu!

The physical description of this
animal is not particularly terrifying.
He is about four feet in height at
the shoulder, and seven or eight feet
long from the head to the end of the
tail. He is covered with long hair
th at  falls over his face, and has a coat
that is black on the top and white
underneath. But the natives say
that he lives in the hollow trunks of
trees that his mere presence has
been enough to kill and dry; and
they swear that if a mulahu sees a
human being he immediately tears
out a handful of his hair and blows
it in the face of the man, who dies
on the spot by a quick and painful
death.

Usually in such native talk it is
impossible to say exactly where
truth ends and invention begins.
But Sultani Kalumd, a very
serious and intelligent chief, has
assured mt that he has seen
with his own eyes one of the
victims, horribly disfigured, in-
flated, and with the skin dis-
coloured to a dark red. He has
also showed me a hair of mulahu,
religiously kept in his medicine
horn; and after much reluctance,
two trunks in which mulahus
formerly lived. Both trunks are
those of enormous trees that

had been struck by lightning. The cavities within them show
evident signs of the inhabitation of an animal corresponding
to the measurements KalumS had given me, and they are in
such condition that they do not suggest that they have been
the shelter of any known animal particularly the black and white
colubus of which I had thought at first in spite of the protests
of Kalum6, who is an assiduous eater of the colubus and other
monkeys.

it is in part. But one day I heard a beating of wings so loud and
so heavy that it startled me. The pygmies said in an offhand way
that it was only a bird, but I noticed that each of them raised
his right arm in the air and snapped his fingers, as they do to
exercise the evil spirit of the lightning in the great forest storms.

Again, one night I
heard a singular sound.
One native, in answer to
my question, glibly re-
plied: "It is a monkey";
another: " I t  is a night
bird." But I was ready
to swear that that
strange sound was made
by neither monkey nor
night bird.

And at last, one morn-
ing as I was walking
through the forest, the
sound of leaves pushed
aside by some heavy
body brought me to a
stop, my rifle at my
shoulder. An okapi, or a
buffalo, I thought, but I
was puzzled at the con-
duct of the pygmies, who
had all thrown them-
selves face downward on
the ground. I had the
sensation that the big
body hidden from me
by the foliage, for visi-
bility in the forest does
not extend beyond five or ten yards, was moving away from me
and upward, and I ran forward to try to get at least a glimpse of it.
Then I heard once more that strange sound, coming from above the
green dome of interlaced branches covering me; and looking up I
saw through an interstice in the leaves something black and
immense passing over me.

Those few seconds of hesitation had lost for me a clear sight of the
ndegi. For ndegi it was, although it
was not until several weeks later,
so great was their fear of this ill-
omened bird, that the pygmies
confirmed the fact to me.

I believe to-day, even at the risk
of appearing ridiculous, that there
exists a great ape, larger than the
gorilla, red of hair and differing
from the gorilla in the fact that it
walks always on its hind legs and
stands erect like a man. In the
Tchibinda Forest near the Lake
Kivu the pygmies spoke of it in awe
as of a being more man than
gorilla, possessing phenomenal
strength and intelligence. A white
man who has lived there for many
years, and whom I esteem very
much, assured me that about 20
years ago one of these monsters
was killed by the poisoned arrows
of some pygmies whom he had
attacked. The territorial admin is-
trateur of that time himself saw it,
but when he returned to the spot
a few hours later to take the skin,
he found that it had been burned
by a missionary who feared that it
might be considered a proof of the
Darwin theory, which was not in
accord with his religious principles.

These stories may or may not be
exact in every detail. When I first
heard them I thought that if they
were correct they must refer to an
abnormal individual. But one day
the witch doctor of the pygmies- there in the Tchibinda Forest
showed me in great secrecy a piece of skin. I t  was the same skin as
the gorilla's, covered with the same long coarse hair, but the colour
of the hair was the vivid shade of red of a red-haired man. But
although I made patient researches, I never was able to find any
animal having such a coat.

And now, here in the Ituri Forest, at more than 600 miles
distance, the local pygmies, who do not even know of the existence

Native women bringing huge loads of firewood to the camp kitchen.

Makulu-kuju, the sultani of the Mambuti pygmies.

meccanoindex.co.uk



THE MECCANO MAGAZINE166

By P.  A. Tent
result, but so far no satisfactory device has been produced. It is
suggested that those interested should study carefully the steel
trap at present in use, which it describes as a standard for every-
thing but humanity; and it is pointed out that a sound general
knowledge of the habits of the creature to be caught, as
well as of the type of mechanism to be used, is necessary to
ensure success.

Lighting Sets for Parachute Jumpers
On this page is shown an illustration of a

parachute jumper who is equipped with a
iqr lighting set. The reason for this novel addition

If’k to his equipment is easy to understand, for now
_ Bjfik that night flying is comparatively common, it is

y -Kftto obvious that parachute jumps may become
V ' necessary in darkness. A parachutist who is

equipped with a light can illuminate the ground,.. ’ below him, and this may help him to avoid
unpleasant consequences. In addition it will warn

k people on the ground, and will enable them to
find the jumper and to give him assistance if

\ he has sustained injury.
/ wh Current for the lamps in this equipment is

W provided by a wind-driven generator. In a test
** at Hanworth Aerodrome, the parachutist

wearing the outfit j umped from an aero-
plane that was travelling a’t high speed,
and the three p'oints of light given by
the lamps on his belt and his wrists
whirled across the sky at tremendous
speed. He raised his wrist lamps and
illuminated his parachute on several
occasions during his descent as signals
to those on the ground who were watching
his progress, and landed as easily and as
safely as if the test had been made
during daylight.
p A Substitute for the Blackboard

Many common devices remain in
operation year after year, in spite of
their crudities, because better means of
effecting their purposes are too costly
or too elaborate. An interesting example
of this is the use of the blackboard and
chalk in school work and lectures. This
practice has many disadvantages. Chalk
is not a pleasant substance to handle,
and gives rise to a considerable amount
of dust, which is particularly objection-
able when a blackboard is being cleaned.

In addition the art of blackboard writing is not easily acquired by
some teachers and lecturers, while others continue to talk while
writing or drawing, so that their explanations often are not heard
by their audiences. A further objection is that rubbing out words
or diagrams chalked on a blackboard early in -a lesson or demon-
stration makes it difficult to refer back to them-.

An interesting effort to do away with the blackboard, with all
its drawbacks, has been made by the famous optical instrument
firm of Carl Zeiss Ltd., who have produced an ingenious form of
lantern that projects words, figures and drawings on to a large
vertical screen as they are produced on a small sheet of cellophane
resting on a piece of glass. Mirrors reflect the light of a powerful
lamp through the cellophane, and the audience see on the screen
the shadow of the end of the pen, which seems to write on the

Patent offices are storehouses of eccentric ideas as well as of great
inventions. For instance, among the strange schemes recorded in
the specifications in the British Patent Office is one for getting gold
from chopped wheat straw by soaking it in water for 24 hours, and
removing the scum that forms on the surface of the liquid. This
scum was alleged by the patentee to contain the
precious metal, but nobody has ever made a fortune
by this simple process.

An equally remarkable invention that was literally a wild
goose idea, for its author’s name was Wild goose, was a
wonder vehicle that would plough the earth without the aid
of horses or oxen, and was also an ocean-going vessel, swifter
in calms and safer in storms than a boat in full sail. The
description suggests an anticipation of the modern
amphibious tank, but the scheme was impossible in
1659, when the patent was taken out. A com-
paratively recent invention that was even
more absurd was a combined gun and helmet,
details of which were lodged as recently as
1916. The trigger of the gun was operated
by a pneumatic bulb held in the wearer’s
mouth, and as his head would be called
upon to withstand the shock of the recoil,
it is easy to see why a well-padded lining
for the helmet was specified. I do not
think the adoption of the helmet was ever
considered seriously, but how valuable it
would have been can be realised from the
fact that the top could be used also as a
frying pan!

The absurdities of the Patent Office were
not always on the part of the patentees,
however. When the inventor of an electric
telegraph suggested in 1823 that the
Government was unjustifiably slow in trying
his invention, he was officially informed that
electric telegraphs were considered to be too
fantastic to be of any service, and that none
other than the semaphores then in use
would ever be adopted.

The first patent ever issued was granted in 1617
to a London publisher, who was accorded the privilege
of engraving pictures in copper, brass and other
metals, and printing impressions from his plates. A
patent of 1718 that deserves special mention for a
different reason is partly in rhyme, but its chief claim
to notice is its nature, for the specification describes
a portable cannon to fire round bullets at Christians
and square bullets at  Turks. It  would be interesting to
know why square bullets were thought necessary

A parachutist equipped with a lighting set.
The tamps on his belt and wrists are supplied
with current by the air-driven generator
mounted on the back of his head. Photograph

by courtesy of Ediswan Ltd.

equipped with a lighting set.

for Turks.

Quaint Ideas of Inventors

Humane Rabbit Trap Wanted
The many directions in which the ingenuity of inventors can be

exercised is well illustrated by the announcement that the Royal
Society for the Prevention of Cruelty to Animals are willing to
award /300 to the inventor of a rabbit trap that kills these creatures
instantly and without pain. The steel-toothed trap now so largely
employed is not regarded as satisfactory, and there is a demand
for one that is simple and inexpensive, and easy to manipulate. No
contrivance in which poison, gas or explosive is used will be con-
sidered.

The R.S.P.C.A. have previously organised competitions in the
hope that a rabbit trap answering to their requirements would
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screen itself, making letters and figures that can easily be seen.
The cellophane sheet is really a film passing over its glass support

from one roller to another, and can be turned back again without
difficulty when reference to something previously shown is neces-
sary. A special ink that can easily be cleaned with a damp duster is
used, and a piece of ground glass can be substituted for the cello-

The most ingenious part of this device is the means adopted
for releasing the work r for in effect this amounts to “turning
off’' the magnetism. When the handle in front of the chuck is
turned over, the magnets are moved sideways so that the pole
pieces are in the positions of keepers, bridging the gaps between
the opposite poles instead of being directly above them. In this

phane film to enable
coloured pencils to' be
employed. The instru-
ment also projects lan-
tern slides laid under
the cellophane, and a
lecturer can add to
diagrams shown in this
manner by drawing or
writing on this covering
material.

The projector is much
neater and cleaner to
use than a blackboard,
and no doubt effective
use will be made of it by
lecturers; but I am
afraid it will be a long
time before it displaces
its cruder and cheaper
rival from schools.

Recording Telephone
Talks

One field in which
the inventor is con-
tinually at work is in
the improvement of business communications, and among recent
additions to the resources of the business man is the Telecord, an
instrument for recording telephone conversations. This is shown
in use in the upper illustration on this page. Where it is installed,
the varying electrical currents produced by speaking into a tele-
phone can be transformed into serrations on the track of a Dicta-
phone record, and this can be filed away to enable the conversation
to be reproduced if required, or transcribed immediately. The use of
the invention with the standard telephone has been approved
by the Postmaster-General.

Another advantage of the Telecord is that telephone messages
for people who are absent can be recorded fully and accurately
by anyone receiving the calls. This avoids the necessity for relying
upon the memory of an individual who perhaps is not conversant

position they concen-
trate within themselves
the lines, of force that
previously pa s sed
through the work, and
therefore act as keepers.
Exhaustive practical
tests have shown the
chuck to be efficient,
and in ordinary use
the magnets retain
their attractive powers
permanently.
Tracking Wandering Oil

Borings
Probably many of

my readers think of
an oil well as a narrow
vertical tube leading
to the underground
reservoirs of this fluid,
and the crowding to-
gether of derricks on
oil fields suggests that
this is the case. In
reality the bore of an

oil well may be exceedingly crooked, and there is a record of
one drilled on the coast of California to a measured depth of
4,622 ft. that had wandered nearly half a mile to one side of the
vertical line below the drilling rig. The bottom of this well actually
was 1,390 ft. out to sea.

I t  might be thought impossible to track the wanderings of
an oil well that has gone astray in this manner, but a very in-
genious instrument invented by an American engineer enables
accurate surveys to be made. The instrument is a hollow casing
that is lowered into the boring. At the lower end of the interior
of the casing is a compass over which hangs a plumb bob. This is
illuminated by means of flashlamps, and at short intervals is
photographed by means of a tiny camera set vertically above
the centre of the compass card. A small watch makes the ex-

The Telecord in use for making a permanent Dictaphone record of a telephone conversation. If desired, only
the incoming message is recorded. Photograph by courtesy of the Dictaphone Company Ltd.

with the subject of the call, and
therefore may make serious errors.
An Ingenious Use for Permanent

Magnets
The lower illustration on this

page shows a portable magnetic
chuck in use to hold down material
on which work is being carried out.
Magnetic chucks are not new, but
those previously employed were
electro-magnetic, the magnets hold-
ing the material as long as current
flows through their windings, and
releasing it when the current is
switched off. Electric current is not
required for the new chuck, which
instead introduces a novel and
ingenious scheme for using per-
manent magnets. Thus there is no
necessity for a generator or rectifier
to provide the required current
if a suitable supply is not available,
and as no wiring is needed the chuck
can readily be transferred from one
machine to another.

In the illustration the chuck is being used to hold steel blocks
clamping between them a gauge that is undergoing internal
grinding. The steel blocks in turn are firmly held in position by
the magnets, of which there are eight, in two rows of four each.
The magnets themselves are invisible, for they are in the interior
of the device, and the rectangular markings seen in the photograph
are pole pieces, consisting of blocks of steel embedded in the top
of the chuck, which is made of a non-magnetic alloy. There are
three of these blocks to each of the magnets, because the magnets
have three poles, the middle one in each case being of opposite
polarity to the outer ones. When the magnets are in use, the lines
of magnetic force from the outer poles to the inner one pass through
the steel pole pieces* which are therefore held firmly in position.

posures automatically by closing
an electric circuit, and thus a
record of the positions of the
plumb bob at various depths is
obtained. These indicate the in-
clinations of the boring at the
point where the exposure is made,
and also show the direction of
the hole.

The photographs are taken on
small sensitised discs, and when
the instrument has been hauled
to the surface these can be de-
veloped and fixed, ready for examina-
tion, in four minutes. The device
therefore is rapid enough in action
to be used for checking the direc-
tion of a well during actual boring.

Inventions Wanted
It has often been complained

that inventors waste their time in
creating things that nobody wants.
To a certain extent this is true, and
the lists of inventions wanted that
are published from time to time by

the Institute of Patentees will do good work in showing inventors
the direction in which their energies should be expended.

An interesting list of suggested inventions that I saw recently
included rubber doors that would shut quietly, a contrivance to
guide latch keys into key holes and buckets provided with castors.
The third of these suggested inventions seems absurd, but there is no
doubt that success awaits a cheap and efficient method of avoiding
the horrible effect of the scrapipg of metal buckets along stone or
concrete floors, especially if the appalling clatter usually made ’when
such a bucket is put down also can be subdued. Another suggestion
that seems to offer interesting possibilities is an electric vacuum
chimney sweeper, and it seems surprising that nobody has devised
cleaner and less disturbing methods than those now in use.

A magnetic chuck holding a gauge in position for interna! grinding. Photography
by courtesy of James Neil! and Co. (Sheffield) Ltd.
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3,000 ft. a minute in the lathe, look like
snow* flakes floating gracefully downward.
Occasionally the camera produces sur-

prises. One of these is shown in the
upper illustration on this page, which
reveals the fact that a golf ball is flattened
on one side by the impact of the club
head.

A chapter of special interest shows
how the camera is used in the detection
of crime. The greatest wonder of criminal
photography in this respect is that
its results are visible to the untrained
eye of members of a jury. For instance,
forgery often can be revealed at a
glance by the photography in ultra-
violet light of a suspected document;
a photo-micrograph of the marks on a
bullet will show whether it has been
fired from a particular gun; and the
combination of microscope and camera
with the spectroscope has been known
to convert a tiny speck of blood into
convincing evidence of murder. Finger-
prints are recorded by photography,
and enlargements can be used to enable
accurate comparisons to be made and
demonstrated to juries. New uses of
this kind are continually being found
for photography, and staff photographers
are now common in police and detective
forces.

Special sections are devoted to the
transmission of photographs by wire

and wireless, and to television—subjects
in which the author has himself been
a pioneer—and to photography in colour.
The last chapter deals with the camera
and the press. I t  is not many years
since photographs began to appear in
our newspapers, but photographic methods

“The Kingdom of the Camera”
By  T.  THORNE BAKER. (Bell. 7/6 net)

In a foreword to this volume Professor
W. H. Bragg remarks that the present is
a fitting time for a review of the develop-
ment of photography because the prac-
tice of this art is just a century old. Mr.
Thorne Baker’s wide knowledge of photo-
graphy makes him thoroughly com-
petent to explain the manner in which
it is now applied in science, industry and
art, and he reveals a range of uses that
will be astonishing even to many who
think they are familiar with the power
of the camera.

The author tells us that photography,
or the art of drawing by light, began
more than 360 years ago, when an Italian
named Daniello Barbaro built a huge
camera in which he could sit and draw
on a piece of white paper the image cast
upon i t  by the rays of light from a
spectacle lens. Thanks to the pioneer
work of Niepce, Daguerre, Fox-Talbot
and others, the drawing is now made
automatically on the sensitised plates
and films we insert in our cameras.
These respond to  short exposures, in some
cases of as little as a millionth of a second,
and the extent to which they are used is
illustrated by the fact that in one English
factory alone three tons of silver are
dissolved in nitric acid every week in order
to provide the sensitive material required
for the films and papers used by photo-

A photograph, taken with an exposure of one five-thousandth of a
second, showing that one side of a golf ball is flattened when struck

by a club. (See below.)
microscope, or of the X-ray tube, are
invaluable to engineers, who can look
below the surfaces of their creations in
order to detect hidden flaws, and even to
find if any changes have taken place in
the minute crystal structure upon which
the strength of many structural materials

graphers.
The chief purpose of the book is to

show how photography is applied in
modern life. To tell the story completely
would require many volumes, but Mr.
Thorne Baker has succeeded in showing
the extent of the kingdom of the camera
in a series of chapters devoted to special
uses. He begins with the use of the
camera in the air, and describes the
wonderful modern instruments that have
enabled the ground to be surveyed from
the air more quickly than by any other
method, and at much less cost, especially
w’hen the area to be covered cannot
easily be penetrated on land.

The following chapters deal with
photography in the entertainment world,
in medicine and industry, in the service of
engineering, as an aid to the detective,
and a means of illustrating our daily
newspapers. In every case a thoroughly
up-to-date review of recent applications is
given. For instance, in connection with
medicine and industry the use of the
photographic plate in conjunction with
X-rays is fully dealt with. Without the
camera. X-ray work in general would be
much more arduous than it is, for photo-
graphy gives permanent records of the

are now so speedy that a late afternoon
snapshot can be published in an evening
paper within an hour or so of the ex-
posure. Newspapers without photo-
graphic records of important events are
now unthinkable and the author gives an
interesting account of the means adopted
to reproduce press photographs and shows
us something of the activities of the
photographers themselves. Enterprise and
courage are required from those who pro-
vide us with news in pictures. One
example of this given in the book is the
descent of a press photographer into the
main crater of Vesuvius. In the words of
the author "he was let down by a rope on
to the bed of hot stones and cinders, and
in the tremendous heat of 180 degrees
Fahrenheit—where his boots were almost
burnt off his feet—he secured a number
of astonishing pictures of the highest
scientific value."

Finger prints photographed by means of X-rays. The bones of
the fingers can be seen. (From “The Kingdom of the Camera,"

reviewed on this page.)

The book itself is an admirable example
of the value of photography, for it in-
cludes 64 plates of remarkably interesting
photographs that serve at once to show
how photography is applied in many
spheres in daily life, and to indicate
its efficiency for the many purposes to
which it is applied.

things that the penetrating radiation sees,
and these can be studied at leisure.

Photographs taken with the aid of the

depends. Slow motion cinematography
also is now largely applied in engineering
work in order to enable the movements
of high-speed machines to be closely
studied, and films taken with successive
exposures of only one millionth of a second,
and projected at ordinary speeds, make
chips from worked steel, revolving at
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“The Wonder Book of Do You Know?”
(Ward Locke & Co. 5/- net)

All knowledge begins with the asking
of questions, and modern boys and girls
are very persistent in demanding
explanations for the things that
they see. Although these ques-
tions may appear simple, many
of them are difficult to answer
immediately, and there should
be a warm welcome for a book
such as this, which gives brief
but completely satisfactory re-
plies to an amazing variety of
puzzling questions. The answers
have the additional advantage
of encouraging a lively curiosity
that leads to other questions
and answers, and the book there-
fore provides an easy and pleasant
road to a wide general knowledge.

The questions seem to cover
almost every branch of modern
scientific knowledge, from as-
tronomy and botany to zoology,
physiology and simple engineer-
ing, and in addition there are
others of a general type that
cannot be classed in any of these
divisions. What makes a glow
worm glow? How does a speedo-
meter work? What is inside the
Earth? Why don't we fall oft the
Earth? Why are some people
left-handed? These are a few of
the large number of questions
that are answered in short
articles, illustrated with a wealth
of excellent photographs that
drive home the chief points of
interest. In addition there are
many questions grouped together
and answered in a few words.
These short answers are specially
attractive, and as they do not
appear on the same page as the
relative questions, they form
splendid subjects for what may be
turned into an exciting game.
Altogether, learning things from this
volume, with its 300 half-tone illustrations
and drawings, and puzzling your friends by
asking them questions from it, will be
great fun for its fortunate owners.

“Inside the Atom”
By Jous  LAN-GPON DAVIES

(Routledge. 5/- net)
Sooner or later every child

begins to think and ask such
questions as "What am I made
of?” and "Wrhat is the world
made of?” The answers to these
questions have occupied scientists
for hundreds of years, and Mr.
Davies tells the story of their
conclusions in simple language
that makes his book an excellent
introduction to the fascinations
of modern science.

The author begins by showing
how we came to the belief that
the atoms of the elements are the
building bricks of which the
world is made. He explains that
there are 92 kinds of these bricks,
and that each unites either with
others of the same kind, or with
different atoms, to form mole-

’ cules that are eternally dancing about, and
never remain still for an instant, even when
we try to crowd them together by com-
pressing them or cooling them. For in-
stance, the air we breathe is made of
molecules that move at least 30 times as
fast as the speediest express train. Similarly

explains why we now picture every atom
as a minute central nucleus surrounded by
one or more very tiny particles of negative

[ electricity, called electrons, that circle
round it in rings. Finally comes a
section dealing with waves.
Waves in the sea, and sound
waves in the air, are familiar to
all of us, and through these we
come to the waves sent out when
the electrons in atoms jump from
one ring to the other, and see
how they are responsible for such
marvels as radio.

The book is illustrated by
useful diagrams, and the story
is told so attractively and simply
that its readers will share the
thrills of the great scientific
discoveries with which it deals.

“Dust”
By S.  C. BLACKTi.N, M.Sc., Ph.D., A.I.C.

(Chapman and Hall. IS/- net)
Most of us have always accepted

dust as an funpleasant evil,
to be removed by vigorous action
with a duster, or better still,
with a vacuum cleaner. The study
of Dr. Blacktin's book gives us
increased respect for it, for we
learn that we appear to live in an
all-pervading staubosphere, or
atmosphere of dust, that has
encircled the Earth for millions
of years, and has been continu-
ously increased in extent. One
hypothesis of the origin of life
suggests that it reached our
planet in dust from some cosmic
source, and a reading of the
book suggests that dust forma-
tion will continue to the end of
the Earth.

The book is divided into two
sections, one dealing generally
with dust in nature and in
everyday experience, and the
other with special aspects of the

dust problem. In the first section many
amazing facts are given in regard to the
production of natural dusts and their
wide distribution by the wind. The second
deals with dust from a scientific stand-
point, explaining how dust particles in
the atmosphere can be counted and their

influence measured, and com-
paring methods of removing them
from gases, either by filtering
or by electrical methods similar
to that described in the article
on page 952 of the "M.M.”
for December, 1934. It con-
cludes with a chapter on the
unpleasant effects of dust on
the human body, Alarming
diseases due to various dusts
are dealt with, and suggestions
are made for checking their
ravages by the use of respirators
and improved means of ventila-
tion. Dust also is harmful in-
directly, for it robs us of much
of the ultra-violet radiation of
the Sun.

The contents of the book are
novel, and include many startling
statements that show the intense
importance of dust in almost

every human activity. The writing suffers
from a certain lack of continuity, however,
and the book might be described as a
series of notes in which an immense
number of facts about dust have been
classified. I t  is illustrated by two excellent
plates and several diagrams.

Recording (he hours of sunshine. (From “The Wonder Book of Do You Know?”
reviewed on this page.)

the pressure on the cover of a bicycle tyre is
caused by the incessant hammering of the
millions of tiny molecules pumped into it
as they rush about inside it. The inventors

of the steam engine made use of these rest-
less particles by stirring up the molecules
of water by heating them, and applying
their energy to drive machinery and
locomotives.

Even greater surprises come when we
begin to look inside these bricks, however,

The eye of a cat. (See above.)

for the atoms are mostly empty space.
In  fact, if we could squeeze together all the
material within the atoms of the Earth,
our globe would shrink to about the size of
an orange! This seems astounding, but
there is no doubt that it is true, and in the
second section of his book the author
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CHEMICAL EXPERIMENTS IN THE HOME
CHEMISTRY in the home presents an almost inexhaustible

field for the experiments of owners of Kemex Outfits, In
previous articles tests of foodstuffs have been described, and we now
deal with interesting experiments with other household chemicals,
and particularly with metals that are used for many purposes
in every home.

One important use for metals is in the making of cooking utensils.
For this purpose it is important to select materials that are not
acted upon chemically by the acids that may be present in certain
foods. The juices of various fruits often contain these active
chemical agents. The best example of this is the lemon, which
contains citric acid, an important and interesting organic
substance. It is not difficult to separate tins acid from lemon
juice by cutting the ends off one or two lemons and squeezing
the liquid into a basin or saucer. If necessary the juice is strained
through muslin in order to remove pips or any solid matter
that may be squeezed out.

Calcium carbonate in finely divided form is required
the next step in this experiment. It is best prepared by
precipitation, and the product is known as precipi-
tated chalk. Pieces of Calcium Carbonate (Marble),
No. KI 02, are added to a test
tube half filled with dilute
hydrochloric acid until no
further effervescence is obtain-
ed and a little of the marble
remains undissolved at the
bottom of the tube. At this
stage the acid is neutralised and
the solution contains calcium
cliloride. The liquid is poured
into another test tube, and to it
is added a strong solution of
washing soda prepared by dis-
solving a teaspoonful of washing
soda crystals in a test tube half
full of water. The resulting
white precipitate of calcium
carbonate is separated from the
liquid by filtering in the usual
manner, and is washed by pour-
ing through it successive quan-
tities of hot water. The funnel

when a drop is placed on the tongue. It contains citric acid and
turns blue litmus paper red.

Other fruit juices also contain acids, and these may act upon the
metals of which cooking utensils are made. It  is therefore interest-
ing to test various well-known metals with acids in order to see
which of them is liable to corrosion. For instance a few pieces of
Granulated Zinc, No. KI34, are polished as well as possible and
boiled with strong vinegar. The metal becomes tarnished, and the

production of small bubbles is evidence of a chemical
change due to the attack of the acid. A small strip of
polished zinc foil also can be used in this experiment.

Alkalies also attack zinc, and caustic soda is
particularly active in this respect. A small quantity of

a solution of this is prepared in the manner ex-
plained on page 28 of the No. 2-3 Kemex Manual
and is heated in a test tube with Granulated Zinc
broken up into small fragments. A vigorous
effervescence takes place. Tins is due to the pro-

duction of the gas hydrogen, which may be
given off in such quantities that it burns

when a light is applied to the mouth
of the tube.

Even common salt acts chemically
upon zinc when a very strong solution
is used. This experiment is carried out
in exactly the same manner as those
already described, and the salt

solution used must contain
as much salt as possible.
In these chemical actions
the zinc of course passes
into solution, and as this
would lead to contamina-
tion of foodstuffs containing
acids or alkalies prepared
in vessels made of zinc, this
metal clearly is unsuitable.

Copper is another metal
that is acted upon by acids,
but it is not so readily
attacked as zinc, except by
nitric acid, which is not met
with in cooking operations!

for

J

Polishing a silver spoon with the simple polish described in the accompanying article.

containing the precipitated chalk is put in a warm place to dry,
and the solid can then be scraped off the filter paper ready for
use in this experiment.

Sufficient lemon juice to half fill a test tube is a suitable quantity
for the preparation of citric acid. This may be allowed to remain
in the test tube, or may be poured into the evaporating dish, and
the dry precipitated chalk is added to it, a little at a time, until
no further effervescence is produced. The gas given off is carbon
dioxide, formed by the action of the citric acid on the calcium
carbonate, and finally the tube or evaporating dish is found to
contain a liquid and a small quantity of a white solid. This white
solid is calcium citrate and it is separated from the liquid by
filtering. A little water is poured through the filter paper in order
to wash the calcium citrate, which then is transferred to a clean
test tube, placed under the funnel, by making a hole in the bottom
of the filter paper with the aid of a piece of wire or a glass rod, and
washing the white solid through with about half a test tube full of
water. Now add a measure of Sodium Bisuiphate, No. KI 25, and
warm gently for a few minutes. Again a precipitate, this time of
calcium sulphate, is formed, and when this is filtered off, the
liquid passing through the paper is found to possess an acid taste

Certain other strong acid liquids dissolve it fairly readily. A
solution of Sodium Bisulphate, No. KI 25, is made by dissolving
four measures in a quarter of a test tube full of water and fragments
of copper are added to the liquid. On heating a slight action takes
place and part of the copper passes into solution in the form of
copper sulphate. In order to show the presence of this chemical,
pour off some of the liquid and add to it ammonia drop by drop.
This intensifies the pale blue coloration caused by the presence of
copper, *and the appearance of this is a proof that the metal has
dissolved.

A similar experiment can- be made with vinegar in place of the
Sodium Bisulphate, but prolonged boiling will be necessary and
the blue colour obtained on the addition of ammonia will not be
so intense, showing that copper is not so readily acted upon by this
acid. Other acids, such as those present in fruit juices, have even
less action upon the metal. In the case of the ripe fruits employed
in making jam, there will be practically no action, for acids are
absent, and that explains the use of brass preserving pans.

A metal that has come largely into use in the home in recent
years is aluminium. This does not react with acids as readily as
zinc, but can be corroded by vinegar. In order to test this small
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pieces of polished aluminium are boiled in half a test tube lull of
vinegar and examined from time to time. I t  will be found that
eventually the metal is corroded. This corrosion takes place more
rapidly in the presence of salt, especially if the solution contains a
large proportion of this chemical. In order to show this, further
pieces of aluminium are boiled in half a test tube full of vinegar to
which a quarter of' a teaspoonful of salt is added. The corrosion
observed in this case takes place more readily, and is more extensive
than in the experiment already described.

Interesting experiments can be made with plated materials. The
two chief metals used for plating household ware are silver and
nickel, and the purpose of this is to provide articles with a protective
covering that is not readily tarnished or corroded. In order to find
whether a spoon or similar article is plated with nickel or
silver it is boiled with an acid. For a test of this kind an
old plated spoon should be used, and the experiment is
best carried out in the evaporating dish, in which a
solution made by dissolving four measures of Sodium
Bisulphate, No. KI 25, in a third of a test tube full of
water is placed. This solution is warmed and one end of
the spoon is held in the hot solution for a few minutes.
If the plating is of nickel, some of this will dissolve to give
a solution with a pale green colour, and the absence of
colour will indicate that the spoon is plated with silver.
If a green liquid is obtained in this experiment, a strong
solution of washing soda should be added to a portion of
it drop by diop, and after the effervescence has ceased
a small quantity of a green precipitate of nickel carbonate
will be produced.

Although silver-plating is a means of protecting the
spoon from corrosion or tarnish, it is not completely
effective, for silver spoons and other silver articles are

grinding the mixture. The com-
bination of the action of the
ammonia and the cleansing
powers of the finely divided
chalk are effective in removing
tarnish from silver objects, but
it is not recommended that this
home-made polish should be
used for anything that is costly!

An interesting case of
corrosion of metals is
that of accumulator
terminals, which

Heating laundry
blue in tests to
discover its com-

position.

often blackened on exposure. This is particularly
noticeable in the case of egg spoons, and the cause of the
blackening is sulphur, a minute proportion of which is present in an
egg. The compound produced is silver sulphide. This can be
removed by means of ammonia solution, and rubbing an old
blackened spoon with a cloth that has been dipped in this alkaline
liquid will cause the disappearance of the black compound.

Some silver polishes make use of this property of ammonia and
it is interesting to test them for this, chemical. The experiment is

often become coated with a sticky green solid when neglected. If
any of this solid is available it provides an interesting exercise in
chemical analysis. Its source must be the metal of the terminals,
which are made of brass, for the only other metal present is lead,
which does not dissolve in sulphuric acid. Its colour suggests that
copper is present and in order to prove this a small quantity is
dissolved in water and dilute ammonia is added drop by drop to a
portion of the solution. If a pale blue precipitate is obtained that
dissolves on further addition of ammonia, giving an intense blue
solution, this is a proof that it contains copper. A further test
consists of adding to another portion of the liquid a solution made
by dissolving three measures of Sodium Ferrocyanide, No. KI 28,
in a quarter of a test tube full of water. In this case a brown
precipitate again indicates that the green compound contains
copper, for the ferrocyanide of this metal is brown and insoluble
in water, and therefore is precipitated.

Further tests should be made to confirm indications of this kind.
In this case a little of the green compound should be taken up on
the end of a piece of asbestos, or the nickel chrome wire included in
Kemex Outfits, and held in the flame. If this is coloured green,
copper is present, Finally dip a clean piece of iron, such as a new
nail, into the liquid, or boil a portion of it with a nail broken up into
fragments. If copper is present, it will form a brown deposit on the
nail in the first experiment; and a brown powder will be produced,
and the liquid will lose its blue colour, in the second.

These tests prove the presence of copper in the green deposit, and
it remains to find what salt of copper has been formed by the
corrosion of the terminals of the accumulator. It is not difficult to

see that this will be copper sulphate, since sulphuric acid is the
only acid present. In order to prove this prepare a strong
solution of calcium chloride by adding Calcium Carbonate
(Marble) No. K102, to a quarter of a test tube full of hydro-
chloric acid until effervescence ceases. On adding this liquid to a
solution of the green deposit a white precipitate of calcium
sulphate indicates the presence of a sulphate.

Interesting analytical tests can be applied to the contents of
the blue bag used for giving a good colour to white clothes when
they are washed. Various substances may be present in this
material. A small quantity of it is heated in a dry test tube, as
shown in the upper illustration on this page. The appearance of
a purple vapour shows the presence in the blue of indigo.

If no indication of indigo is obtained half a measure of the
blue is dissolved in half a test tube full of water. The liquid then
is, shaken well after the addition of four measures of Sodium
Bisulphate, and if it becomes colourless, and the characteristic
smell of hydrogen sulphide, or sulphuretted hydrogen, can be
detected, it is probable that the blue contains ultramarine.

If this experiment also lehds to no definite result, a dilute
solution of the blue is made and about a quarter of a teaspoonful
of washing soda is crushed and added to. it. If on warming the
solution becomes brown or dark red, the change indicates the
presence of Prussian Blue.

carried out by placing a little of the polish to be tested in the
evaporating dish, as  shown in the lower illustration on this page, or
in a test tube, adding an equal quantity of Calcium Oxide, No. KI 03,
and covering the mixture with water before warming gently.
Ammonia is then given off and can be detected either by its smell,
or by its action on a moist red litmus paper held in the fumes
rising from the heated liquid.

Metal polishes usually contain a very finely divided
material that acts me-
purities on metal ob-
essential that the
should be very fine
order to avoid
wearing it  too quick-
can be made with
prepared in an ex-
scribed, for its par-
small quantity
paste by
o f

chanically on dirt and im-
jects to be cleaned. It  is
particles of this material
and smooth-surfaced in
scratching the metal or
ly. A simple metal polish
the precipitated chalk
periment already de-
ticles are very small. A
of it is made into a thick

adding to it a few drops
ammonia and stirring or

Testing a metal polish for
ammonia by holding a moist
red litmus paper in the fumes
produced by boiling It with

lime.
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HOW TO MAKE A MECCANO ELEKTRON RELAY
and the other to the Terminal in hole 6 of the Universal Base. A
wire from the Terminal in hole 1 to the second Lamp Terminal
completes the circuit, except for the gap between the horizontal
screw of the Bell Contact Pillar and the Bolt on the Connecting Link.

When the current from the distant source is switched on, the
Armature is attracted towards the Magnet Coil. This closes the gap
in the local circuit and the Lamp is lighted. If necessary the
Connecting Link is bent slightly, and the position of the Bell

Contact Pillar adjusted, to give a firm contact.
The Meccano Elektron relay also can be used for operating a

distant buzzer, and thus lengthening the range of a miniature
telegraphic system. Great use actually is made of relays working
on similar principles in long distance land telegraphy. Their
use enables the energy required to  work receiving instruments to
be derived from local sources that are not reduced in effective-
ness by the resistance due to long connecting wires, and the
transmission wires themselves are not overloaded, since they
carry only the comparatively small currents required to operate
sensitive relays. Many interesting applications can be made of

the Elektron relay, and its use for long distance tele-
graphy, or for similar purposes will provide a wide
field for ingenious Elektron owners.

Experiments in which the direction of the lines of
force in magnetic fields is revealed are always of great
interest. The forces of attraction and repulsion of
course are exerted invisibly, but the lines along
which they act can readily be demonstrated. They
usually are traced with the aid of iron filings in the
manner described on page 5 of the No. 1 Elektron

Manual. The magnets giving
the field of force to be mapped
are covered by a sheet of paper
or card, over which Iron Filings
are scattered thinly and evenly.
When the paper’ or card is
tapped, the filings immediately
arrange themselves in lines
joining opposite poles, forming
interesting patterns that show
remarkable curves. Even the
field of a simple bar magnet
will be a surprise to those who
know little of the working of
magnetic forces, for the lines
follow curved paths between
the poles instead of passing
straight from one to the other.
The lines of force for various
combinations of magnetic poles
are illustrated in the No. 1

WHEN an electric current is required to light a distant lamp,
or work a distant electrical contrivance such as a telegraph

instrument, the length of wiring necessary introduces a resistance
that may be great enough to weaken the current to a serious
extent. Increasing the strength of the current is not always a
satisfactory means of overcoming this difficulty, and instead an
interesting device known as a relay can be employed. In effect
this is simply a switch, actuated by means of a weak current from a
distant point, that opens or closes a circuit containing
the lamp to  be lighted, or the instrument to be worked,
and the necessary source of electricity. The wiring in
the second or “local" circuit then is short and its
resistance does not cause a serious loss of efficiency.

A simple relay made from Meccano Elektron parts
is shown in use for controlling a distant lamp in the
illustration on this page. In construction it resembles
the Elektron Electric Bell. In  order to build it  the
Angle Yoke, No. 1547, is fixed in the position it  occupies
in this Bell by means of Bolts passing
through the holes in its flanges and
through those numbered 4 and 5 in the
illustration of the Universal Base in Fig.
22 of the No. 2 Elektron Manual. A
Magnet Coil, No. 1538, is mounted on the
Angle Yoke, as shown in the illustration,
and the ends of its winding are connected
underneath the Universal Base
to Terminals in holes 3 and 11 .
The wires from the distant
source of control are led to  these
two Terminals, and the attrac-
tive fore - exerted bv the Magnet
Coil when current passe*
through them, and through
the winding of the Coil, is
used to close the switch that
brings the local current into
action. An Elektron Bichrom-
ate Cell supplies the current
from the distant point, and an
Elektron Switch is included at
a suitable point in this circuit.

The remaining part of the
relay is constructed as follows.
The Armature Support, No.
1550, is fitted in hole 2 in the
Universal Base, and the Bell
Armature, No. 1543, is attached
to it  so that the end of the
Armature itself is in front of

A Meccano Elekhon relay in use for distant control of an Elektron electric lamp. The
construction of the relay is described in the accompanying article.

the Core of the Magnet Coil. I t  will be seen that the Armature
occupies exactly the same position as in the Electric Bell. The
Connecting Link, No. 1567, is fixed at the end of the Armature,
and the Bolt holding it  in this position is passed through its slotted
end. A Bolt is fitted in the round hole at the outer end of the
Connecting Link. The Bell Contact Pillar is placed in hole 12 in
the Universal Base, with its horizontal screw pointing towards
the end of the bolt mounted on the Connecting Link, and Terminals
occupy holes 1 and 6. To  complete the relay Terminals 1 and 2 are
connected by a short length of wire, and a second wire joins
Terminals 6 and 12. These connections are made under the
Universal Base.

The local circuit contains the Elektron Lamp and a second
Bichromate Cell. I t  is wired by connecting one Terminal of the
Bichromate Cell to one of the two Terminals on the Circular Base,

Elektron Manual, in which an easy means of securing permanent
photographic records of magnetic fields also is explained.

Another interesting method of exploring a magnetic field is to
place a Compass Needle at various points in it and to note the
direction in which it  points. In order to carry out an experiment
of this kind the Compass Mount and Pivot is removed from the
Compass Box, and the Compass Needle is placed on it. Suppose
that the magnetic field of a single Bar Magnet is being explored.
The magnet is laid on a sheet of clean paper, and the Compass
Needle is placed near its north pole. The Needle immediately
swings round until its south pole is pointing to the opposite pole of
the larger magnet, and the positions of its ends are then marked by
placing dots on the paper exactly underneath them. A line is
drawn to join the dots, and this gives the direction of the line
of force in the position tested.
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The Compass Needle is now moved into such a position that it
comes to rest with its south pole exactly above the dot marking
the former position of its north pole. Its position is again marked,
and a second short line is drawn to indicate the direction of the line
of force in the new position. The process is repeated at the outer
end of the line, and tills is continued. The line of force marked on
the paper grows as the Compass Needle is moved into new
positions, and curves round until eventually it  reaches the south
pole of the Bar Magnet. In order to complete the map similar lines
are traced from different positions near the north pole of the Bar
Magnet, and on both sides of it, and it is found that these follow
the directions of those revealed by the use of iron filings.

This experiment helps to explain exactly what happens when
the field of force of a magnet is mapped by means of iron filings.
Every tiny particle of iron on the paper or card above the magnet
acts as a compass needle and tends to set itself in the direction of
the line of magnetic force passing through it. Since the filings are
not pivoted or suspended, they cannot turn round until the card or
paper is tapped. Then they are jerked upward and the magnetic
force acts on them during the fraction of a second for which they
are free to swing round in obedience to it.

The fields of force of small magnets are most quickly mapped
with the aid of iron filings, but this method is difficult when dealing
with very large magnets and impossible when a magnet of the size
of the Earth is being examined. In order to map the Earth's field
of force, therefore, the Compass Needle method is the only one that
can be used with advantage. It  can be used without difficulty on
land, and at sea complete surveys are made in this manner in
wooden ships specially equipped for the purpose. In these the use of
iron and steel is reduced to a minimum in order to avoid disturbing
the lines of force of the Earth’s magnetic field, which would crowd
into these magnetic metals. A world magnetic map is thus prepared
and this shows navigators how much magnetic north deviates
from true north, wherever they may be.

I t  is very interesting to imitate a magnetic survey of the seas
on a small scale. This can be done by holding a Bar Magnet at one
side of a large dish full of water, as shown in the lower illustration
on this page, and finding the directions of the lines of force by means
of a floating compass made by placing the Compass Mount and
Pivot, supporting the Compass Needle, on a cork of suitable size. If
necessary, a small weight should be fixed under the cork to make
it  float upright, and wherever it is placed in the water, the Compass
Needle swings round to point along the line of force. The floating
compass actually moves slowly towards the nearest pole of the
Bar Magnet.

Swifter movement along the lines of magnetic force is obtained
by substituting a magnetised needle for the floating compass.
The needle is magnetised by drawing the north pole of a Bar Magnet
from the eye to the point several times in succession, as  explained
on page 10 of the No. 1 Elektron Manual, and is then pushed

through a small piece of cork that
is floated on water so that the eye
of the needle, that is its north
pole, is uppermost. This floating
magnet is then placed near the
north pole of the Bar Magnet held
at the side of the dish or vessel
containing the water, and re-
pulsion between the two similar
poles causes it to move away. As
i t  does so it traces the direction of
the lines of force running from the
part of the Bar Magnet from which
it started, and it  is interesting to
watch its movements along the
various curves it follows when
started from different points.
Curves beginning from the end of
the Bar Magnet of course are too
large to be completed in the dish,

A magnetic voyage. A floating
magnet moving along the lines

of force of a Bar Magnet.

but others end at the
south pole of the larger
magnet, to which the
floating magnetic north
pole is attracted.

Excellent use can be
made of Elektron parts
in thedesign of electrical
accessories, and the up-

per illustration
on this page
shows a minia-
ture railway sig-
nal that  depends
for its operation
on the magnetic
attraction of an
E lek t ron

A miniature railway
signal operated by
means of an Elek-
tron Magnet Coil.
The Signal Arm is
pulled down when
current is passed
through the winding

of the Coil.

Magnet Coil. The signal itself is constructed of Meccano parts and
the Elektron Universal Base serves for the stand on which the
signal is built. The post consists of two 9 i "  Strips bolted together at
one end and is secured to the Universal Base by means of l *x | "
and Px l "  Angle Brackets. Elektron 6 B.A. Screws and Nuts are
used to secure the Angle Brackets to the Universal Base. AT
Screwed Rod is pushed through the second hole, counting from the
bottom, of the post and is fixed in position by nuts. I t  passes also
through holes in the Angle Brackets, and 2" Strips supported on
its projecting ends clamp an Elektron Magnet Coil in a vertical
position, as shown in the illustration. The 2" Strips are made to
grip the Magnet Coil by screwing down nuts on a Screwed Rod
passing through the holes at  their ends. The windings of the Magnet
Coil are connected to two Terminals, fitted at the end of the
Universal Base, by means of wiring under the Base itself.

A 3" Strip is mounted on a j" Bolt passing through the sixth hole
of the post. The 3" Strip is placed between the vertical Strips, and
at one end is connected to a Gong Pillar, which hangs down
inside the Magnet Coil, by means of a T Triangular Plate and an
End Bearing. The threaded portion of the Gong Pillar is secured
in the End Bearing by means of two Grub Screws.

The Signal Arm is carried on a Bolt in the third hole from
the top of the post. On the opposite side of the Strips is a Double
Arm Crank, carried on the same Bolt, and this is connected to
the 3" Strip by means of a 5* Rod and an End Bearing, as shown in
the illustration. A Strip Coupling is mounted on the free end of
the 3" Strip to  serve as a balance weight.

The working of the signal is very simple. Wires connect the
Elektron Bichromate Cell with the terminals on the Universal
Base, and a Switch is included in the circuit. As soon as current is
switched on, the Gong Pillar is pulled down into the Magnet Coil,
and this movement causes the Signal Arm to be lowered. The
counterweight restores the Signal Arm to its ordinary position
immediately the current is switched off. On an actual miniature
railway the Bichromate Cell can be covered with a box to represent
a power house, or placed underneath the table or shelf on which
the track is laid.

Owners of Hornby Electric Railways can make excellent use of
the relay described earlier in this article, if this is altered slightly.
The Bell Contact Pillar is placed in bole 7, instead of hole 12, and
the Connecting Link on the end of the Armature is removed. The
horizontal screw- of the Bell Contact Pillar is turned to make
contact with the brass spring of the Armature, and the effect of
passing a current through the winding of the Magnet Coil is to break
this contact. In this form the relay can be used to cut off current
from an insulated section of >an electric railway while a train
occupies the track ahead of it. One of the feed wires of the protected
part of the track must include the winding of the Magnet Coil, and
the connections to the other section form the “local” circuit of the
relay.
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1 in. Scale Meccano Model of

L.N.E.R. High-Pressure
Locomotive “No. 10000”
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2|" Strips are first bolted in place, in pairs
spaced J" apart, on each side of the tender
frame, as shown in Fig. 2. Next 2 |"  Small
Radius Curved Strips are secured in place,
and in this manner the typical curved
cutaway portions of an actual tender are
represented. I t  should be noted that the
outside Strips of each end pair are not
fitted with Curved Strips, these being
replaced by 3" Strips bolted at their
outer ends to  the wheel guards. A 1 | "
Strip is now secured across the bottom
of each pair of vertical 2 |" Strips,
thus completing the axle-box frames.

The axle-boxes are built up in the
following manner, the same method of
construction being used for each. Each
Spring consists of two 2|* Strips and
two Strips, bent to  the required
shape and secured together in the
centre by a Bolt. This Bolt also
holds in place a Double Bracket,
placed transversely across the
spring, and also two 1" x l "  Angle
Brackets. These Angle Brackets
are arranged in the form of a Single
Bent Strip, and the two 1" lugs are
arranged at 90 deg. t o  the two lugs
of the Double Bracket already
mentioned. A second Double
Bracket is now bolted across the

LAST month we completed our description
of the construction of the Meccano model

of the L.N.E.R. locomotive “No. 10000.”
This month we describe the construction of
the tender that accompanies the locomotive.
This is a scale reproduction of a standard
L.N.E.R. tender, and the parts required
to build it were included in the list given
at the foot of page 36 of the January

Each side of the main frames of the
tender consists of an 18V Angle Girder
fitted with four 12 |"  Flat Girders by

. means of which the frame is made
in depth. Each end of the frame is
fitted with a 2V Strip, the lower ends
of which form wheel guards. The two
side frames when completed are joined
together by two girders 65 and 66, each
of which consists of two 5 | ff Angle
Girders overlapping five holes. Two
7|" Angle Girders 67 are also fitted,
the right-hand ends of which are
secured to  an Angle Girder 68.
I t  will be noticed that the Girders
65 and 66 overhang the side main
girders for a distance of and to
these lugs are secured two 18J"
Angle Girders 69. Each of these
Girders carries one of the tender
sides. 1. The tender coal-bunker and corridor-entrance are shownFig.

in this illustration.Each tender side is built up on ends of the  1" X V Angle Brackets,
two vertical Angle Girders, a 5 at  the rear end and a 4 | "
at the front end. Eight 181" Strips, each composed of one

and the  centre hole of this forms a bearing for one side of one
of the axles carrying the  travelling wheels. A Flat Bracket

7 |"  and one 12|"  Strip overlapping three holes, are now
secured between the two Girders, and two 51"
Strips are then fixed in
place in order to  keep level
the various strips forming
the side. The two Strips
are indicated at 70, Figs.
2 and 4, by the rows of
bolt heads. A further strip,

shorter than those
forming the tender side,
is now fitted to the top
of each wall of strips,
and above this is se-
cured the coal rail, built
up  from one 7|"  Strip and
one 91" Strip. These two
Strips overlap four holes,
and the complete length is
place by means of four Flat Brackets
bent to  the required shape.

Before proceeding further with the construction of the
tender the axle-boxes and frames should be fitted. Eight

is now locknutted t o  the outside lug of the  first-mentioned
Double Bracket, forming an axle-

box cover. I t  is removed by
lifting the free end of the

Flat Bracket until it is
clear of the end of the
axle, and then swinging
it to  on j side. If it is
t hough t  neces sa ry ,
Double Arm Cranks
may be fitted in order
to increase the bearing
surfaces of the axles.

The complete axle-
box is fitted to  the
tender frame by passing
V Bolts through each

2j"  Strips forming theend of
spring. They are then screwed into
Handrail Supports, fixed securely to

the frame, and locked in position by Grub-Screws passed
into the threaded bore of the Handrail Supports from
the opposite side to  the Bolts.

the
71 72

Fig. 2. An underneath view of the tender.held in
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2|"  and 1 Flat Girders as shown in the illustration.
The rear of the tender, which is shown in Fig. 1, isWhen all the axle-boxes are complete and in position

the wheels and axles are fitted. Each axle consists of an
fdrmed at  each side of the doorway from 3" Strips, and the
curved top  is represented by two long curved strips built

from four 5 | "  Curved Strips. The
corridor connection sides consist of

51* Angle Girders and Flat Girders,
and for the top and bottom
3|"  X | *  Double Angle Strips are

used. The curve at  the top of
the corridor connection is
represented by three
Strips bolted
shown. Three
fitted to  this
tender, one at
one over the
nection. These consist
Spring Cord with copper wire
passed down the centre, the
ends being secured to Bolts
each attached by two Nuts
to  the model.

Other fittings include a
window, represented by a T

loose Pulley, and three steps on
each side of the doorway, consist-
ing of Vx | ff Angle Brackets.
Buffers are built up from 1* fast
Pulleys mounted on 1 |*  Rods
carried in the bosses of Double Arm
Cranks secured to  the main frame.
The body of each buffer is repre-
sented by a Chimney Adaptor. The
automatic coupling will be seen

8" Rod on which are carried two 3" Pulley Wheels.
Although these Pulleys are not technically correct,
having grooves u instead of flanges,
are almost the required size, and
for this reason they have been used
in preference to  Wheel Flanges
and Face Plates. The drive to
the various wheels is arranged j
as shown in Fig. 2, the 1*
Sprocket Wheel 71 being | l
used for connecting the tender ifl
to the engine when they are id
mounted together on a base- I J
board. In addition to  the 1" 11
Sprocket Wheels, one of the ■
axles carries a 1J* Sprocket
Wheel 72, driven by Chain JI
from the Electric Motor. jjj

The motive unit consists j|
of a No. E6  Electric Motor, to fl
each flange of which is bolted
a 3|* x |*  Double Angle Strip.
These Double Angie Strips are
held in place on the Girders 67 by
passing 4 |* Rods through their
lugs, and also through suitable
holes in the Girders. This method
of construction enables the motor
to  be taken out periodically for
cleaning purposes without the
manipulation of Nuts and Bolts in
awkward positions. The drive is
taken from a V Pinion on the armature shaft t o  a 57-

they up

■ _ G
o © © IF

as
are
the
and

together
handrails
part of

each side
corridor con-

of

Fig. 3. This illustration shows the method of fitting the brake
mechanism.

construction of the
teeth Gear mounted on a 2* Rod. This pair of gears is
followed by three similar pairs, the total reduction being
81 : 1 between the armature shaft and the 3* Rod 73,
This Rod carries a |* Sprocket Wheel that is connected
by a length of Sprocket Chain to the Sprocket Wheel 72.

The rear door and corri-

from Fig. 1.
The front of the tender is shown in Fig. 3, and no

description is necessary for its construction. The corridor
door consists o*f a 4|* Flat Girder mounted on two Hinges,

and the side doors for the
75 68 foot-plate are represented

dor are now built. A 5|*
Flat Girder 74 is first bolted
in place, as  shown in Fig. 2,
one end of which is held
down by one end of a 9J*
Angle Girder carrying
the 4 |*x2 j*  Flat Plates 65
forming the inner wall of
the corridor. There is no
need to make a complete
inner wall for the corridor
as  the  space will be covered
in later when the top of
the tender is fitted. The
tops of the 4 | *x2 |*  Flat
Plates are all joined to-
gether by a 12j* Angle Girder, which is
extended by a 3J" Angle Girder to a
length of 16*. An Angle Girder 75 forms the necessary
connection between the two girders.

The top of the corridor is built up  from two 12|* and
two 5|" Flat Girders as shown in the illustration. The
back of the  corridor leading to  the door is built up  from a
4 |*x2 |*  and a 5 | *x2 | "  Flat Plate, which are bolted at
their lower ends to  a 5 |* Angle Girder attached in turn
to  a 5J" Flat Girder. This Flat Girder is attached by a
similar part, to  the  girder 65 of the tender frame. The side

by 3* Flat Girders made
to  swing on Hinges. Two
dummy handles are fit-
ted on the foot-plate both
of which are shown in the
illustration. If so desired
one of these handles may

be made to work brakes
operating on the eight
wheels of the tender,
and a simple method of
accomplishing this is

shown in Fig. 3.
The top of the tender

is shown in Fig. 1 , and from
this it will be seen that the

top of the water tank is built up from
4|*  X 2 |*  Flat Plates at  i ts  rear end, and

from two 3 |*x5 f*  Flat Plates at its fore end. These
latter Plates are bent at  their centres to  an angle of about
45 deg., and when they are fitted in place their lower edges
are extended to  the bottom of the tender by further
5|* x 3 |"  Flat Plates. The bottom of the tender is filled in
by 5F  x 3J* and 5|* x 2J* Flgt Plates, secured to  the tender
sides by |*  X k" Angle Brackets. The sides of the coal
compartment are built up from various sized Strips,
|*  X i" Angle Brackets being used for securing them

Fig. 4. The driving unit fitted inside the tender.

and top of this part of the  corridor are built up  from 5i", in place. (Continued on page 186)
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□ ♦ aI Home-Made Moving Picture Projector i
□ Built with Meccano Parts
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IN this article we describe a working cinematograph for
projecting standard films that has been designed by

Mr. Bihn, of Paris, a keen model-builder. With the
exception of the feed sprocket and the condenser and
lens, the machine is constructed from Meccano parts,
and it should be of considerable interest to  other model-
builders who wish t o  attempt models of this kind them-
selves. I t  is not an eas}' matter t o  construct a cine-
matograph with Meccano owing to  the very delicate
nature of the mechanism, but
Mr. Bihn has been highly suc-
cessful in overcoming difficulties,
and we understand that  his
machine operates very satis-
factorily.

The chief difficulty in
building a model cine-
matograph lies in the
intermittent motion me-
chanism. Usua l ly  t h i s
takes the form of the well-
known Maltese cross move-
ment, but although this
is the most popular type
of mechanism for the pur-
pose, there are several
other satisfactory methods
of imparting an inter-
mittent movement to the
film. One of these is known
as the “claw” mechanism,
and it is this type that is
used in the machine de-

the feed and take-up spools 5 and 6, the two uprights 4,
and the Meccano Electric Motor that drives the model.

The uprights 4 each consist of a 54" and a 9j" Angle
Girder and are shown in Figs. 1 and 4. They support the
principal shaft 18, which works the shutter and the
intermittent motion mechanism, the lamphouse 8, the
film gate 9 and the lens housing 11, which in turn
supports the spindle for the shutter.

The feed spool 5 and the take-up spool 6 are each made
from two 6" Circular
Plates spaced apart by a
Sleeve Piece fitted with
two Chimney Adaptors,
the  complete assembly be-
ing mounted on an Axle
Rod. A small Pulley
Wheel with centre boss
and set screw is fitted to
one side of the spool thus
formed, and a Bush Wheel
to  the other. The Rod of
the feed spool 5 carries a
small crank handle 7,
formed from a Coupling
and a short Rod, which
enables the spool to  be

rotated by hand for re-winding the
film after it has been projected

(Figs. 1 and 4) . The feed spool is attach-
ed on one side only to  a support arm
consisting of two 7|" Angle Girders
reinforced by two 54" Angle Girders. A
Double Arm Crank is bolted t o  the

Fig. 1. General view of the Meccano cinematograph described in the
accompanying article. It was designed and buil by Mr. Bihn, Paris.

scribed here. The mechanism is built up  entirely from
Meccano and is shown in Fig. 4.

The projector proper is mounted on an adjustable base
124" long and 9 |"  wide, which is made from Angle Girders
and strengthened by 3 | "x24"  Flanged Plates. Two A-
shaped brackets made from 3|"  Strips are bolted to  the
sides of the base and are made rigid by means of 2 | ff x 24"
Double Angle Strips. These brackets support the
projector as shown in Fig. 1.

The pantagraph arrangement 1 enables the projector
to  be tilted to  suit the height of the screen, and the pro-
jector can be securely locked in any position by means of
two butterfly nuts formed from two Threaded Pins
screwed into the  lateral holes of a Threaded Boss (see Fig,
2). The nuts tighten the 34" Strips of the pantagraph

against the Angle Girder 5, on the inside
(1 XX  2 0 *s a Threaded Boss provided

with a set screw. The small legs 2 at  the
front of the base are adjustable. They

4 3 are eac h f°rme d from a 4" Pinion on a 2"ill Y Screwed Rod, and can be screwed or
__  unscrewed freely in one of the tapped

holes of a Coupling fixed t o  the base.
" The chassis of the actual projector is

tockiSg Dd cef formed from two 12 |"  Angle Girders 3
the projector stand. (Fig. 1), which support the mechanism,

Angle Girders to  provide a bearing for the  axle of the  spool.
The take-up spool 6 rotates on a Rod held between a

pair of 54" Angle Girders, and a Pulley Wheel on the  end
of the Rod is driven by means of Spring Cord, which
passes round a second Pulley of the same diameter fixed
on the driven Rod 21 of the take-up sprocket (see Fig. 5).
The Spring Cord provides a friction drive to  the take-up
spool, which is necessary on account of the increasing
diameter of the  film on the  take-up spool during projection.

The lamphouse 8 (Fig. 1) is hinged to  the uprights 4,
and its  sides consist of Flanged Plates, while the  back is a
5|"  x 2J" Flat Plate. The front is composed of one 54" X
24" cardboard plate in the middle of which a hole i f "  in
diameter is bored. The top of the  lamphouse consists of a
piece of cardboard 24" squ
which supports an ordir
bayonet type lamp socket
for the projection lamp.
When the machine is in
use a Hinge fixed to  one
of its  lower front corners
(see Fig. 4) keeps the
lamphouse closed tightly
against the film gate, just
sufficient space being left
for the film to  move

Fig. 3. Diagram of the lens housing, showing
positions of the lenses and the focussing
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was drawn on the cardboard with a pair of
compasses and then a second circle of about 1"
radius was drawn concentric with the first.
Finally two diagonals were drawn so as t o
divide the  circle into four equal segments. Two
opposite segments were then cut away,
leaving the centre disc intact. The shutter is
bolted to  a Bush Wheel and each blade is
reinforced by bolting to  it two 2J" Strips and
two 2|" Curved Strips.

The mechanism for operating the shutter
is shown in Fig. 4. The gear unit 23 is made up
with a Bevel, a Socket Coupling and a J"
Pinion, and is free to  rotate on its  shaft, which
is supported by Strips attached to  the
uprights 4. It will be seen that the drive is
transmitted from the Contrate to  the shutter
shaft by means of a Pinion on a 3J" Rod, on the

other end of which is a Bevel that engages another
Bevel on the  shutter shaft. The 3 |"  Rod is journalled
at one end in a hole of a bent Strip as  shown, and  at its
upper end in the bore of a Coupling that is supported
on the shutter shaft itself. The shutter shaft is
journalled in Double Angle Strips fixed t o  one of the
Sector Plates of the projection lens housing.
The most interesting part of the mechanism is the

intermittent motion device. This, as already stated, is
based on the claw principle adopted in some professionally
made projectors. In  this system the  film is pulled through
the film gate picture by picture by means of claws, which
engage the perforations in the sides of the film. In the
machine described here the claws are represented by
Pawls, which are fixed on a Rod. The Pawls are held
by a Coupling 24 (Fig. 4) mounted on a T Rod, which
passes through the bore of a Coupling 25, supported as
shown in the illustration. The Coupling 25 carries a short
Rod, at  one end of which is a Collar that is pivotally con-
nected t o  two Strips. The other ends of the Strips are
loosely mounted on a Crankshaft that carries a Flywheel.

The claw assembly is arranged to  slide backward and
forward on a guide Strip at one side of the machine, and
when the machine is  in motion the  Crankshaft rotates and
the claw assembly moves t o  and fro, while a t  the  same time

Fig. 4. A close-up of the mechanism. The gate is shown open to reveal the condenser.

the  Pawls are given an up
and down motion. If a
film is placed in the gate
the Pawls engage the
perforations in the film
as  t he  c l aw
assembly advances,
and pull the film
downward through
the gate the space
of one picture.
As the motion of
the Crankshaft
continues, the
c l aw  a s -
sembly begins
to  move back-
ward, and the
Pawls disengage
the film, which
then remains sta-
tionary in the gate,
in the correct posi-
tion for projection. '
Ac tua l ly  t he

(Continued on page 186)

Fig. 5. View of the feed
and takc-up spools and

the film sprocket.

freely between the condenser and the inside surface of
the gate. The inside of the lantern is covered with thin
stout cardboard, but sheet tin would be better and
would be quite easy to  fix in place.

The film gate 9 (Fig. 4) is formed with two pieces of
stiff cardboard 21" in width and 3 |"  in length. A hole
wide and 1" long is cut in the centre of each piece of card-
board. Between them are placed two 5 |"  Strips 33 (Fig.
4), which space the cards about apart. .  At the bottom
of the gate a 2" guide Rod is fixed between the two
vertical Strips and the two Angle Girders 35. The Angle
Girders 35 enable the gate t o  be bolted t o  the two
uprights 4. The guide roller 10 (Fig. 1), over which the
film passes from the feed spool into the  gate, is composed
of two Flanged Wheels mounted on a 3" Rod fixed
between the uprights 4.

The optical system is shown in diagrammatic form in
Fig, 3. The condenser C is a bi-convex lens, and is held in
position over the hole in the lamphouse by means of two
3|" Strips. The focussing device and the projection lens
holder consists of two Flanged Sector Plates spaced by
four Strips. Between the Plates two lenses are fitted
as shown in Fig. 3. Each of the component glasses is of
the plano-convex type. The front lens 12 is 1" in diameter
and is fixed, but the rear lens 14, which is 1 | "  in diameter,
is mounted so that it can be moved backward and
forward for focussing the picture. I t  is held between two
3J" Strips, the ends of which are fitted with Couplings
that slide on the Rods 14A on each side of the housing.
The focal length of the combined lenses is 2". For the
condenser a bi-convex glass about 2" in diameter is used
and i t  is mounted as shown in Fig. 3.

Constructors who have difficulty in obtaining separate
lenses of the exact types and sizes used by Mr. Bihn will
probably find it easier to  buy a standard projection lens
already mounted in  a metal tube. In  this case they should
obtain an  achromatic cinematograph objective of about 2*
focus for use with standard film, from one of the dealers
in cinematograph supplies who advertise in the  “M.M,”
I t  would not be difficult t o  adapt the machine for use
with a standard lens housing in place of the built up
Meccano housing.

The shutter of Mr. Bihn's machine is made from
cardboard in the following manner. A 3" radius circle
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Ei Textile Machinery in Meccano
An Australian Reader’s Models
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THE illustrations on this page show some interesting working

models that have been constructed by Mr. A. Lord, of Peter-
sham, Australia. Mr. Lord is chiefly interested in the construction
of models of textile machinery, and he has many fine examples
of this type to his credit. Some of his outstanding models are a
spinning mule, a carding engine, a wool scouring machine and a
loom, all of which are shown in the upper illustration on this page,
together with a model windmill pump, electric truck and a right
angle drive mechanism. Each of these models possesses many
points of interest to serious
constructors, but it is pos-
sible here to describe briefly
only the most outstanding.
The models are not con-
structed entirely of Meccano
standard parts. In some
cases the Meccano parts
used have been bent or
otherwise altered, and in
other instances materials
other than Meccano have
been used.

The model wool scouring
machine is shown in the
left foreground of the upper
illustration. This model car-
ries out the operations of
feeding raw and dirty wool
into a tank of hot soapy
water, cleansing or scouring,
and then squeezing the water from the scoured wool.

The raw wool is placed in a specially shaped hopper from which
a spiked feed sheet feeds it into the machine itself, the supply of
wool being kept constant by means of a beater made from sheet
brass. A roller fitted with four flaps made from kangaroo hide
brushes the wool off the spikes of the feed sheet, and then a special
fork comes into operation and immerses the wool in the hot
cleansing liquid. There are two of these forks, and they work
alternately, so that as fast as fresh supplies of dirty wool are
passed into the liquid, the wool already in the tank, and which
has been thoroughly cleansed, is brought into contact with the
second fork, which lifts it from the tank. The cleansed wool is
removed from the iork by
means of a set of prongs
carried at the ends of arms
fitted to a revolving hub.
These prongs deliver the
wool to a second spiked
feed sheet that feeds it to a
set of rollers, which remove
most of the water.

The model shown in the
lower illustration is a repro-
duction of an actual carding
engine used to straighten
out the raw wool fibres and
then condense or  twist them
into coarse thread.

The raw wool enters the
machine from a specially
shaped hopper built from
Angle Girders and Flat
Plates. From here it is fed
by means of a feed plate provided with spikes to the first of a
series of rollers. The wool is carried round a large drum and is
subjected to the combing action of a number of stiff wire brushes,
which are known in the  wool industry as  “workers” and “strippers.”
The former are driven from one of the feeding rollers by means
of Sprocket Chain, and in turn they drive the large drum shown
near the outlet end of the model. This roller, or “doffing ring” as
it is named, is grooved, and its action is to  separate the wool and
twist it into the form of coarse thread. The strippers are driven
by a belt from a wooden pulley wheel attached to the other side
of the large drum. The thread finally is pulled through a series

of rollers and collected on a revolving drum.
Probably the finest model Mr. Lord has built is the spinning

mule This carries out all the essential functions of a real machine,
and is shown in the centre of the upper illustration. Real spinning
mules are employed to twist the coarse thread or slubbing made
by t lie carding and condensing machines to increase its strength,
and to give it a tighter and smoother outward appearance.

Mi. Lord’s model is capable of performing 96 draws on one
filling. That is, the  travelling carriage on which the  flyer is mounted

is able to move up and
down the length of the
machine 96 times before the
machine needs refilling. The
length of a draw is 8 in., so
that the model is able to
handle 64 ft. of slubbing at
a time. The carriage is
operated by rack and pinion
mechanism. The thread is
wound evenly on the flyer
by means of a balanced
arm fitted with a guide
wire. This arm is operated
by a cam, and moves slowly
up and down the flyer,
distributing
evenly.

An interesting feature of
the model is that it  is fitted
with a rewinding mechanism

so that it may be run continuously for display purposes. When
the supply of thread is exhausted the machine reverses and winds
the thread back on to the  feed bobbin. Then the operation of
spinning is repeated.

The operations of the machine are centrally controlled by means
of an ingenious gear-box. So accurately has this  mechanism been
adjusted that the  change-over from one operation to another is
carried out smoothly and efficiently. Because of the complex
nature of the gear changes it was necessary to cut special gears of
different diameters and thicknesses. The most important part
of the gear-box is a three-speed layshaft, which is controlled at
the end of each operation by the travelling carriage itself.

The other models built by
Mr. Lord, although not of
textile machinery, deserve
mention because of their
general interest.

The windmill pump illus-
trated incorporates several
devices designed to
builder’s own ideas. The
revoking headstock
carries the sails can be
rotated to  bring the sails
into the wind by means of a
tail vane. If the wind be-
comes too strong for safety,
however, a second vane
placed a t  the side turns the
sails across the wind, in
which position the head-
stock is automatically lock-
ed in position: The head-

stock’can then be released only by hand. The drive to the pump is
taken down the interior of the tower through a reduction gear of
2 : 1 , and at  the bottom connection is made with a system of variable
stroke cranks that work the piston of the pump.

The electric truck, which is also shown in the upper illustration
on this page, is fitted with automatic reverse and also automatic
gear change to suit varying loads. When in bottom gear the model
moves so slowly that its progress is hardly noticeable.

Readers may be interested to know that most of Mr. Lord’s
models have been sold to a travelling showman and are being
exhibited in New South Wales as a side-show.

the thread

A collection of interesting Meccano models photographed with their builder, Mr. A. Lord, Petersham,
Australia. They include a wool scouring machine, spinning mule, carding machine, loom, windmill
pump and a novel right angle drive mechanism. Some of the models are described on this page.
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The fine wool carding machine built by Mr. Lord.
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INTERNAL COMBUSTION ENGINES
Internal combustion engines form excellent subjects

for modelling in Meccano. Although the principle of
operation is the same for all types of four-stroke
engines, there are many different types and variations
of design, so that there is a fairly wide choice of
subjects for modelling. A four-stroke engine makes a
more interesting model subject than one operating on
the two-stroke principle, but the latter is simpler
and requires fewer parts to make. A four-stroke engine
may be fitted with side valves or overhead valves,
which may be operated either through push rods and
rockers from the timing case, or by means of a camshaft
mounted above the cylinder.

A single-cylinder engine of the motorcycle type is the
easiest to build and requires fewer parts, yet it is almost
as interesting as a much larger model having more
cylinders. There are also different forms of twin-
cylinder and four-cylinder en-
gines of the motorcycle type.
In car engines the cylinders
are generally mounted in line
and the usual number is four,
six or eight cylinders for each
engine. A few of the larger cars
have the cylinders mounted in
two banks in V formation, and
a model of one of these would be
exceedingly interesting but
somewhat complicated.

In choosing the type of
engine to reproduce in model
form the range of parts that are
available must of course be
taken into consideration, and
it is advisable to choose the
type with which the con-
structor is most familiar. Illus-
trations and details of internal
combustion engines are to be
found in many good encyclo-
paedias, and there are numerous
excellent books from which
the necessary information can
be obtained.

GENERAL CONSTRUCTION

Adaptors superimposed by a J" Flanged Wheel, a
Screwed Rod being used to hold the parts together.
The cooling fins beneath the terminals of some sparking
plugs can be represented in the model by the
Discs from the X-Series Outfits. A Washer should
be placed between each disc for spacing purposes.
The pea lamps from the Meccano Lighting Set can
be used at  the "points" of the plug or a larger screw-in
type bulb can be fitted if preferred.

NON-MECCANO PARTS
The illustration on this page shows a model racing

car built up on a Meccano chassis and fitted with a
body made of non-Meccano parts. Sheet metal and
wood can be used effectively for such a model and in
skilful hands can be made to produce excellent results.
The builder of the racing car shown, has used his
materials to advantage, and the finished car has a
most realistic appearance. A model built on these

lines is by no means easy
to make and those boys who
have tried cutting and bend-
ing sheet metal to any required
shape will know that i t  is
not so easy as  it a t  first appears.

Motor cars are particularly
good subjects for this branch
of model-building, and for
such models the entire chassis
can be built of Meccano parts.
Much detail work can be
lavished on the chassis, which
may embody all the essential
features of its prototype and
be driven by one of the Meccano
Motors. The fitting of the
body provides scope for original
ideas for construction, and
for ingenuity in overcoming
the various difficulties of
shaping. If well executed, the
results will repay careful
work, but it is probable that
the first few attempts will
be disappointing. Those who
have not had previous ex-
perience with this kind of
work will find that betterIn order to expose the work .

ing of the engine i t  is advisable
to build only a skeleton frame-
work for the cylinder and
crankcase. Thus the piston, timing gear and valves
can be inspected while the engine is operating. It may
be driven by a Clockwork or Electric Motor.

For a small engine, Hub Discs are useful for the
crankcase, and for a larger engine the Ring Frames
(No. 167B) are excellent. For very small engines the
crankcase can be made from the Flanged Ball Races
(No. 168A) or 4* Circular Plates. I t  is advisable to
make the engine as large as the range of parts will
permit, as more detail can be incorporated in a large
engine. Each cylinder should be left open sided, and
four vertical Strips or Angle Girders are sufficient to
form guides for the piston. If a motorcycle type
engine is being built the effect can be improved by
adding circles of Curved Strips to represent the cooling
fins. Ships’ Funnels (No. 138) are useful for represent-
ing the inlet ports but the exhaust ports are generally
larger. On a smaller engine Sleeve Pieces or Couplings
can be used for the ports.

A RIGID CRANKSHAFT
The construction of a crankshaft for a multi-

cylinder engine presents difficulty owing to the tendency
of the built-up shaft to become out of line. The diffi-
culty can be minimised in some cases by introducing
additional bearings supporting the crankshaft between
each crank, but this system complicates the design of
the crankshaft and is not generally found in actual
cars, except the more expensive ones and the sports
models.

To build a rigid crankshaft, short Angle Girders
can be used for the webs, two Girders being secured
together to form a girder of square section. A Rod
Socket is inserted in one end of the girder so formed
so that the shank passes through the end hole in one of
the Angle Girders and is secured by a nut. Bolts are
inserted through the opposite sides of the box girder

results are obtainable by
using Meccano parts for the
body.

CURVED ANGLE GIRDERS.—The range of Curved
Strips a t  present included in the Meccano system
enables various curved structures to be built up
without difficulty. By securing Angle Brackets to
Curved Strips it is possible to fix Strips round their
edges, thus forming angle girders. Channel Segments
(No. 119) can be used in certain cases in place of
Curved Strips.

It is doubtful if sufficient uses could be found for a
full range of curved angle girders to justify the manu-
facture of the parts, but the possibilities of such
girders have been under consideration for some-
time past. (Reply to F. Robertson, Carton, Falkirk.)

GROOVED ARTILLERY WHEELS.—The pro-
posal that Artillery Wheels should be made with
grooved rims to take Dunlop Tyres has already re-
ceived our attention. If grooved, the wheels would
not be so satisfactory for use as Artillery Wheels, and
they are used to a considerable extent for carts and
farm vehicles. The use of these Wheels with Dunlop
Tyres would not be in accordance writh modern motor
car practice, as cars are now fitted with wire-spoked
wheels or disc w-heels. For these reasons we are unable
to consider the suggestion. (Reply io IF. G. Perkin,
Buxton.)

AERODROME GROUND STAFF.—I t  is scarcely
necessary to introduce a special set of ground staff
for model aerodromes as the many different figures
included in the Dinky Toy range are excellent for this
purpose. The Passengers and Engineering Staff are
particularly ’suitable, and other Dinky Toys can be
used to advantage for adding to the realism of an
aerodrome. A special article dealing with the arrange-
ment of a model aerodrome, and illustrating Dinky
Toys in use, appeared in the July, 1934, '‘Af.Af."—
(Reply to David Norman, Colchester.)

A realistic model racing car built by H. Jansen of North London. Meccano parts have been used for the chassis,
which embodies a 3-specd gear-box and springing on all four wheels, and is driven by a 6-volt Electric Motor.

Photograph by courtesy of “The Autocar.”
their rims. If sufficient Double Angle Strips are avail-
able they should complete the rim of the wheel, but a
smaller number of Strips, spaced equidistantly, make
a good flywheel although it does not have quite the
same solid appearance. The hub of the flywheel
consists of Face Plates that are secured in position by
Strips forming spokes. The clutch may be incor-
porated in a flywheel so formed.

In the case of a single-cylinder engine, the flywheel
should be fitted with weights to counterbalance the
weight of the connecting rod and piston. Curved
Strips of suitable radius can be used for this purpose.

A small piston can be made from Boiler Ends, two
or three Boiler Ends being secured together by a
Screwed Rod passed through the centre holes. A
Double Bracket may be attached to the lower end of
the Screwed Rod, so that i t  supports the gudgeon pin
in the lower Boiler End, or the gudgeon pin can be
pushed through the side holes of the Boiler End.

THE SPARKING PLUG
To add to the interest of the model i t  is a good plan

to incorporate a small bulb to light up a t  the instant
the spark occurs in the cylinder. A dummy sparking
plug should be made, and the bulb mounted beneath
this and connected up to suitable switch-gear so that
it momentarily lights every other time the piston reaches
the top of the cylinder in a four-stroke engine, or each
time the piston comes to the- top in a two-stjroke
engine. A suitable distributor will be necessary on a
multi-cylinder engine so that the different "plugs"
each spark at  the correct moment. To add to the
interest of the model a lever can be incorporated for
advancing or retarding the "ignition," that is, for
varying the instant a t  which the spark occurs in
relation to the position of the piston in the cylinder.

The sparking plug can be represented by Chimney

and screwed into the tapped bores of the Rod Socket.
A Crank is bolted to the second Angle Girder so that
the hole through its boss is in line with the hole in the
Rod Socket, and an Axle Rod is passed through both
and gripped securely. The other end of the box girder
is similarly arranged and carries another Axle Rod that
protrudes from the opposite side of the girder. One of
these Rods forms the crankshaft and the other the
crankpin. Angle Girders of double the length may be
used for the second web if the crankpins are arranged
at  180°. A crankshaft built up in this manner is very
rigid as the bolts inserted in the tapped bores of the
Rod Sockets prevent the possibility of the Socket
turning independently of the Angle Girders.

THE FLYWHEEL AND PISTONS
A flywheel suitable for a fairly large car-type engine

can be made from two Circular Strips that are spaced
apart by Double Angle Strips bolted around
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New Meccano Models
Swing—Couch—Gyroplane—Paddle Steamer—Wringing Machine

o
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THE models illustrated this month show the possi-
bilities of the new Meccano parts for various different

subjects. Constructors who have the Red-Green Meccano
will find that they are able to  build these models by
adding a few extra parts, such as  Strip Plates and
Flexible Plates, to  their Outfits. The new Plates greatly
enhance the models by giving them a more solid
appearance. By bringing their Outfits up t o  date
constructors will find that the range of models
they can build is increased to a surprising degree.
Hand-Operated Swing

The sides of the base of the model consist of
12Vx2 | "  Strip Plates with 12|"  and 2 V Strips
bolted along their edges. The Plates are
spaced apart at the centre by crossed
Strips that are bolted together and secured
in place by Angle Brackets. At each end
of the side Plates, 5 |* Strips are bolted to
12|"  Angle Girders, the latter being secured
to  the lower holes of the Strip Plates and
braced by Strips bolted to  the
Girders and to  the Strip Plates. The
Angle Girders are extended upward by
further similar Girders overlapped 11
holes. The upper ends of the Girders
are bolted to  a 3 | "x | *  Double
Angle Strip, and Strips are
crossed and secured as shown to
brace the upper ends of the frames.
A horizontal Strip is bolted
inside the apex of each A frame,
A 5" Axle Rod is passed through the
centre holes of these Strips and is held
in place by a 1" Pulley on one end and a
Crank on the other. The Rod carries another
Crank between the two Strips.

The swing is made up of two Sector Plates connected
together by 2V  Strips at their lower ends, and a 2 | ff x
Flanged Plate forming the bottom is secured in place by
means of Obtuse Angle Brackets that are bolted to the
Sector Plates, The sides are formed from Curved Strips,
and 12|ff Strips are attached to  these, the upper ends of ,
the 12£* Strips being carried on the 5" Axle Rod. The
Crank is bolted to  one of the Strips and the Rod is gripped
in its boss, so that the swing cannot move independently
of the Rod.

The landing platforms are bolted t o  the sides of the
base by means of Angle Brackets, and each consists of a
2 x2  F l ex ib l e  P l a t e ,
strengthened by three 2V  Strips
and one 21" x l "  Double Angle
Strip bolted at  the  edges. A pair
of 3 |" Strips is bolted to  each
Double Angle Strip and further
Double Angle Strips are fitted be-
tween them to  form steps.

A Crank Handle carries a Road
Wheel and is extended by a Axle

Rod fixed in a Coupling. The Rod and Handle are
journalled, as shown, in the end holes in the upper
edges of the side Plates. The outer end of the Rod
carries a Bush Wheel t o  which a 12 |"  Strip is pivotally
connected on a bolt secured to  the Bush Wheel by two
nuts. The Strip is extended by a 3V Strip that is

pivoted to the Crank on the end of the 5"
Rod carrying the swing. Thus as the Crank
Handle is rotated, the Crank is rocked up
and down and causes the swing to  move
to  and fro.

Parts required for Swing: 9 of No. 1; 8 of No. 2;
5 of No. 3; 2 of No. 4; 12 of No. 5; 8 of No. 8; 8 of No.
12; 4 of No. 12a; 4 of No. 12c; 1 of No. 15; 1 of No.
16; I of No. 19s; 1 of No. 22; 1 of No. 24; 2 of No.
35; 117 of No. 37; 4 of No. 37a; 4 of No. 38; 8 of No.
48a; 1 of No. 48b; 1 of No. 51; 2 of No. 54a; 3 of No.
59; 2 of No. 62; 1 of No. 63; 2 of No. 90; 4 of No. 90a;
2 of No. 111c; 2 of No. 126; 1 of No. 187; 2 of No.

190; 2 of No. 197.
Couch

The very simple model shown in
Fig. 2 requires little explanation.
The seat is formed by a 5 | *x2 | "
Flanged Plate, at each end of which
two 21" small radius Curved Strips
are bolted. The upper ends of each
pair of Strips are connected by a
2 | "x | "  Double Angle Strip, and
2 | "x2 | "  Flexible Plates are bolted
to the Double Angle Strips and to
Angle Brackets secured to  the
Flanged Plate. The back is formed
by a Flexible Plate, two

Strips being bolted along its
upper edge.

Parts required for Couch: 2 of No. 2;
4 of No. 12; 23 of No. 37; 2 of No. 48a; I of No. 52; 4 of No. 90a;
1 of No. 189; 2 of No. 190.
Cierva ‘‘Autogiro”

Gyroplanes form a class of aircraft quite distinct from
the usual form of aeroplane. Instead of having wings,
they depend for their lift upon revolving rotors consisting
of long blades that somewhat resemble windmill sails.
The Cierva "Autogiro” is the best known aeroplane of
this type, and is noteworthy for the remarkably slow
speed it can maintain with perfect stability. I t  has a low
landing speed, and can alight on, or take-off from, a very
small area. In the latest type of "Autogiro” there is no
mainplane, but the fuselage is sometimes provided with

short wings that serve as  stabilisers and it has
the usual fin and rudder and a
fairly large tailplane.

The Meccano model illus-
trated in Fig, 3 is of this type of
aircraft. The fuselage is made up

of two pairs of 5 | "  Strips and two
pairs of 2 |" Strips that are joined
together and bolted to vertical 2V
Strips projecting beneath the fuselage

Fig. 1. Hand-Operated Swing.

Fig. 25Couch.
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| Bracket bolted to the Sector Plate at the stern.
Parts required for Paddle

Steamer: 4 of No. 1; 6 of No. 2;
9 of No. 5; 5 of No. 10; 2 of No.
11; 4 of No. 12; 1 of No. 15b;

2 of No. 16; 1 of
19b; 3 of No. 22;
No. 35; 58 of No.
1 of No. 40; 1 of
48a; 1 of No. 51;

t o  form the undercarriage. A 3F  Axle
Rod is journalled in the lower holes of
the Strips and carries 1" Pulleys forming
landing wheels. At the nose,
the Strips are bolted to
Flat Trunnions, and the sides
are joined together by Double
Brackets, one of which carries a
Bolt that is fixed by two nuts.
The propeller, consisting of a 3 |"
Strip, is free to  turn on this Bolt.

The tailplane is represented by
two Trunnions and a Curved
Strip forms the rudder and fin. A similar
Curved Strip is fitted beneath the fuselage for a skid.
The mainplane, which in the actual aircraft serves
only as a stabiliser, is  formed from two 2 | "  x 2 Flexible
Plates that are secured to  2 |"  Strips and Curved Strips.
The vertical Rod carrying the rotor is journalled in a

Strip secured between the Flexible Plates, and also
in a l | "x | "  Double Angle Strip that is fitted between
the sides of the fuselage. The rotor blades consist of
two 12|"  Strips bolted to  a Bush Wheel, and a 5 | "  Strip
is attached to  each end of each 12 | "  Strip by means
of a Flat Bracket.

No. 17; 2 of No.
1 of No. 23; 6 of
37; 2 of No. 37a;
No. 48; 3 of No.
I of No. 52; 1 of

No. 54a; 4 of No. 90a; 2 of No. 11 Ic; 2 of No.
126; 2 of No. 126a; 1 of No. 176; 4 of No.
190; 2 of No. 191; 2 of No. 192.
Wringing Machine

The model wringing machine in Fig.
5 is of a very simple nature and can

Fig. 3. be built with the parts contained in
cierva -Autogiro.” Outf i t  A A 5 | -  x2 | ’  Flanged Plate is
used for the base and four Angle Brackets, bolted
to  this, support 2 |"  Strips. Flat Trunnions are bolted
to  the upper ends of the pairs of Strips and carry further

Strips between which two 2 | ff x | "  Double Angle
Strips are bolted. The Double Angle Strips are spaced
from the side Strips by means of nuts on each securing
bolt, Bolts being used for this purpose.

Two Angle Brackets are bolted t o  additional Angle
Brackets at each side of the model,Parts required for “Autogiro”: 2 of No. 1; 8 of No. 2;

1 of No. 3; 9 of No. 5; 5 of No. 10; 2 of No. 11; 2 of
No. 12; 2 of No. 16; 4 of No. 22; 1 of No. 24; 33
of No. 37; 3 of No. 37a; 7 of No. 38; 1 of
No. 48; 1 of No. 48a; 4 of No. 90a; 2 of
No. 1 l ie ;  2 of No. 126; 2 of No. 126a;
2 of No. 190.
Paddle Steamer

The deck of the steamer is
formed from a 5 | "x2 | "
Flanged Plate and a Sec-
tor Plate, the two being
secured together by 12|*
Strips bolted to  their side
Flanges. The Strips are
extended by Strips,
each overlapped two holes, Flg * Paddlc steamer,
that are bolted t o  vertical 2|" Strips forming the stem of
the hull. The sides are filled in with Flexible Plates and
additional 5V and 12 |"  Strips are bolted along their
lower edges. The Strips are spaced apart by 2 | "x | "
Double Angle Strips, and a l | "x | "  Double Angle Strip
is fitted between them at the stern.

The paddle wheels are represented by 3" Pulleys, and
2|" Curved Strips form shields for these. The Curved
Strips are bolted to  the sides of the deck in the form of
semicircles, and 5J" Strips are fixed, as shown, by
means of Flat Brackets and Trunnions. The
Trunnions support a 2 | "x | "  Double Angle
Strip forming the bridge, a 2|" Strip being fixed
to  it  by means of an Angle Bracket.

The funnel is made from four 2 |" Strips
secured together by Flat Brackets and Double
Brackets and attached to  the deck by Angle
Brackets. The two masts are represented by 3
Axle Rods passed through holes in the Flanged
Plate. The Rods carry r Pulley Wheels
that rest on the Plate, and at their upper
ends they are fitted with Spring Clips, the
forward Rod carrying also a loose Pulley
that  is retained in place by an Anchoring
Spring (No. 176). A length of cord is
tied t o  a Flat Bracket in the bows,
and after passing round the upper
ends of both masts is tied to  an Angle

the parts being so arranged that
the slots can carry two Axle

Rods as shown. One of
the rods is the shaft
of the Crank Handle,
and the other is a 2"
Axle Rod. These repre-
sent the rollers, and the
Crank Handle carries a

Road Wheel that serves to
represent the heavy handwheel

of the actual machine.
The small table at the front of the machine

is formed by bolting a 2 J "x lK  Flexible Plate between
two Trunnions. The Trunnions are attached to  the
front pair of legs.

Parts required for Wringing Machine: 6 of No. 5; 8 of No. 12;
1 of No. 17; 1 of No. 19s; 1 of No. 22; 24 of No. 37; 4 of No. 37a;
2 of No. 48a; 1 of No. 52; 1 of No. 90a; 4 of No. 111c; 2 of No. 126;
2 of No. 126a; 1 of No. 187; 1 of No. 188.

When building a model from a single illustration it is
not always possible to  see at  a glance exactly how all the
details are carried out. This is particularly apparent with
the new models in which Strip Plates and Flexible Plates
are used to add realism by filling in open spaces. The

details that are obscured from view are generally
quite simple, and a few moments' thought

will usually provide a solution to any
problems that arise. Occasionally the
difficulty is not overcome so easily, and
in such cases the list of parts required for
the particular model will be found
exceedingly helpful.

I t  is a good plan to  select all the parts
required for a model before commencing
to build it and to keep them separate
from the remainder of the Outfit. Start
the construction by assembling the parts

that can be seen fairly clearly, so that
when any difficulties occur the parts
that are left are comparatively few in
number. Thus, with the limited range
of necessary parts, i t  should be easy
to  see where each should be used.
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Special Model-Building Competition
New Method of Awarding Prizes

□ t
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THIS month we announce a special model-building
competition in which a new method of deciding the

prizewinners will be introduced. In this contest points to
a total of 100 will be allotted to each model submitted,
and every competitor whose model obtains over 55 points
will receive either a prize or a special certificate.

Instead of announcing First.
Second and Third Prizes and a
number of smaller prizes, as we
have done hitherto, we offer in this
contest Meccano or Hornby goods
to a total value of £24, and the
method by which the recipients
will be chosen is described below.

The highest prize it  is possible
for any one competitor to  win in
this contest consists of goods value
£8.

In deciding the competitors to
receive prizes the competition
judges will allot points to  each
model according to  its merits
when considered under the follow-
ing heads:

Sound Construction. Models
should be built on correct
mechanical principles, and should be strong,
cleanly designed and neatly constructed.
The Meccano parts used should not be
mutilated or altered in any way unless this
is absolutely necessary. Meccano parts
only should be used throughout the model.
Maximum points under this head —-50.

Originality. Competitors should be as
original as possible, both in regard to their
choice of subject, and to  their methods of
using Meccano parts. Maximum points
under this head— 25.

Realism. In  models that are definitely miniatures
of prototypes the greatest care should be taken to
reproduce not only the general appearance, but also
as far as possible the details of the various movements.
Maximum points under this head—25.

The age of the competitor will be taken into con-
sideration in awarding marks under
each of the above headings.

Competitors in each Section, Home
and Overseas, who obtain 75 or more
points will receive a share of /8
worth of Meccano or Hornby Train
goods in exact proportion to the
number of points they obtain.
Meccano or Hornby goods value £4
will be divided among competitors
who obtain between 65 and 74
points, also in strict proportion.
Prizewinners will be allowed to
choose any Meccano or Hornby
goods in the current catalogues to

the value of the prize awarded to them. Competitors
obtaining any number of points between 55 and 64
will receive a special certificate.

Competitors may build any kind of models they
like, and any number of parts may be used. I t  should
be clearly understood that it  is not necessary to  have

a big Outfit or to build a large and com-
plicated model in order to ensure success
in this contest. I t  is not the number of
parts contained in a model, but the manner
in which the parts are used that will gain
points; and therefore owners of all sizes of
Outfits have an equal chance.

There will be two Sections only in this
contest — A for competitors of all ages living
in the British Isles; and B for competitors
of all ages living Overseas.

Actual models must not be
sent in for this competition. A
clear photograph or a good drawing,
together with a brief description,
if this is considered necessary,
is all that is required. Each com-
petitor must write his name,
full address and age on the
back of each photograph, drawing
or sheet of paper submitted,
and envelopes containing entries
should be addressed to  “March
Special Model-Building Contest,’'
Meccano Ltd., Binns Road,
Liverpool 13.

Entries for Section A must
be received not later than 30th
April, 1935, and those for Section
B not later than 29th June,
1935. I t  should be noted that
photographs or drawings of prize-

winning models become the property of Meccano
Ltd. Unsuccessful models will be returned to  the
senders provided that  a stamped addressed envelope
of the necessary size is enclosed with the entry for
that purpose.

All prizewinners will be notified by post as  soon after
the closing dates as possible, and the
full lists of awards, together with
illustrations and descriptions of prize-
winning models, will be published in
due course in the “M.M.” Prize-
winners will have the opportunity
of choosing any items they like
from current Meccano and Hornby
Train price lists. Models that already
appear in any of the Meccano
publications are not eligible for
entry in this contest. Competitors
should make sure that full details are
stated  on the backs of the photographs
or drawings submitted.

Two fine models that won prizes in recent “ M.M.”
competitions. The gas fire is by D. Holloway, Squirrels
Heath, Essex, and the horizontal steam engine and

boiler by H. Chapman, Egham Hill, Surrey,
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March “Special”
Model-Building Contest n

The Prizes
Meccano or Hornby goods value £8  will he EJ
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over, in proportion Io the number of pointe that they
obtain. Prizewinners will be allowed to make their
own choice of goods from current Meccano catalogues. D
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65 and 74 pointe.
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who obtain between 55 and 64 points.
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and Overseas Sections.

n
□nnnnnannnnunnnnnnnnnnnnnDnnnn

n
n
a
n

a

n
u
a
n

o

9

meccanoindex.co.uk



THE MECCANO MAGAZINE 183

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

Model-Building Competition Results
By Frank Hornby

List of Awards in the “Autumn” Contest (Home)
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In  deciding the  prizewinners in this Contest, points  were allocated
to each model submitted according to its merits when considered
under the following heads: Construction (Maximum points possible
40); Originality (maximum 25); Realism (maximum 25); General
Interest (maximum 10). Total points possible: 100. The com-
petitors who obtained the highest points are as follows:
Section A (Home competitors over 14)
1st. Meccano or Hornby Goods value £3-3s.: A. Williams, Cardiff (85 points). 2nd,

Goods value £2-2s.: T.  Tomlinson, Guildford (80). 3rd, Goods value £l-ls.: A.
Crossland, Chesterfield (73).

Goods value 10/6: R. Walford, Newton Abbot (65 points); S. Thompson, London,
S.W.18 (64); J. Thompson, London, N.I 4 (63); H. Stephenson, Liverpool (63);
C. Parker, Hove (62); F.  Byron, Liverpool 13 (62); C. Malherbe, St. Heliers, Jersey
(60); R.  Monk, Caterham (59).

Goods value 5/-: A. Forster, Southall (58 points); G. Gillespie,
London, W.6 (57); M. Lewitt, Shiremoor, Northumberland
(57); F. Nunn, Colchester (56); W. Palmer, Clacton-on-Sea
(55); L. Buckingham, Attleborough, Norfolk (54); A. Cole,
Salisbury (53); J .  Hopkins, London, N.W.2 ¢52).

Section B (Home competitors under 14)
1st, Meccano or Hornby Goods value £2-2s.: K. Pim, Exeter

(72 points). 2nd, Goods value £1-Is.: C. Kemp, Guildford (61).
3rd, Goods value 10/6: E.
Brett -Harris, Weston-Super-
Mare (60).

Goods value 5/-: W. Soutar,
Aberdeen (58 points); J .  Hall,
Louth, Lincs. (57); C. Batten,
London, N.22 (55); P. Fair-
field. Bowdon, Cheshire
(53); K. Blundell, Shiremoor,
Northumberland (53); G.
Claridgc, Copford, Essex
(52); J .  Dowell, Blackburn
(50); C. Holden, Ballymena
(48).

Goods value 2/6: R. Brown,
Hereford; V. Featherstone,
Widnes, Lancs.; J .  Gibson,
Accrington; C. Haines,
Hampton -on Thames; J .
Neale, Oxford: R. Small-
shaw, Accrington; D. Smith,
Barnstaple; A. Walkden,
Darwen, Lancs.
Contrary to my  usual

custom, I am heading
my  brief description of
the principal prizewin-
ning models with a
few words about  the
First Prize model in
Section B .  Although the
model secured only 72
points against the 85
points earned by  the First Prize model in Section A, I think the
former is a very praiseworthy effort and if i t  had been a little more
original i t  would have gained many more points. The model is a
reproduction of a paddle steamer and is illustrated on  this page. I t  is
very well constructed and a lot of trouble has been taken to  give i t
a thoroughly realistic appearance, for both of which features the
model was allotted a high percentage of points.

The hull of the  model is made entirely from Strips, bolted to
further Strips bent to form ribs. The superstructure and paddle
wheel casings are made from Flat Plates, which are bolted on to a
framework of Angle Girders. The construction of the bridge is
carried ou t  with Flat Girders, and Rods, held in position by Collars,
are used for the supporting pillars and stanchions. Realism is
obtained by  placing small figures of people in suitable positions and
also by  the inclusion of considerable detail  in the  lifeboatsand davits.
Unfortunately the funnel is not  made from standard Meccano parts,
but is cut  from tinplate. It  is painted in suitable colours and
provided with cotton wool for smoke.

In  regard to  originality and general interest the First Prize model
in Section A would be hard to excel. I t  is a working representation
of a V -eight internal combustion engine, and is designed to show
the working parts of the engine only. The illustration on  this page
can give only a slight idea of the careful work that  has been done in
the working ou t  of the details of the mechanism, which in parts is
very complicated. The camshafts are twin and although they are

not  of the overhead type they  are  in the trough of the cylinder block.
They consist of two 11 |*  Rods journalled at  each end in x
Double Angle Strips bolted to upright 5J* Angle Girders. The cams
consist of Collars with bolts screwed into their threaded holes so
that the heads of the bolts strike the valve rods at  every revolution
of the camshaft.  Special drive arrangements are provided to rotate
the two camshafts in opposite directions.

Another interesting part of the model is the  commutator for
regulating the  firing sequence of the  spark plugs, which in the model
are represented by eight 4 -volt electric lamps. The commutator is
driven from the main shaft through a straight drive consisting of two
57-teeth gears. The lamps are lighted in the following sequence:
1 . 5, 3, 7, 4, 8, 2, 6 .  The  commutator  is a Face Plate to  which eight

insulated bolts are attached with
their heads facing the same direc-
tion. From these bolts insulated
wires are led to the various lamps.
A contact maker consisting of a
Buffer mounted on  a Bush Wheel
rotates on  a shaft and makes contact
with each of the bolts in turn .  The
shaft on which the Bush Wheel is
mounted is journalled in the centre
hole of the Face Plate, and also
in a cross Strip bolted to the frame-
work of the model. A Compression
Spring is inserted to ensure good
contact between the Buffer and
the bolt heads. The  entire model is
driven by  a 6-volt Electric Motor.

Alan H .  Williams, the builder of
this model, is to be congratulated
not only on  his success in the com-
petition but also on the original
ideas incorporated in  the construc-

tional details of the model.
Another interesting model is that  sub-

mitted by  T .  Tomlinson, which represents
a church bell complete with mounting and
headstock as  seen in most  churches. The bell
itself is made up  of 5 " Strips bolted to 2£*
Curved Strips, which in turn are bolted to
a Face Plate. The headstock on  which the
bell is hung is made up  of 2 V Curved Strips
and 2 |* Strips, with a 9 J* Flat Girder on
top and a 5|* Flat Girder at  the bottom,
and is extended downward on either side
of the bell by  1 J* Flat Girders. The  straps or

keys, which hold the bell to the headstock, are 3|* Screwed Rods.
The rims of the wheel round which the bell rope passes consist

of Curved Strips, with 12 j# Strips bent and bolted between them
to form a pulley, and the spokes are made with 5 i  z' and 3* Angle
Girders. The bell clapper is a 5* Rod, at  one end of which is a
Fork Piece and at  the other end a J* Pinion and a Contra  te Wheel.
The clapper is attached to the Face Plate of the bell by  the Fork
Piece.

A. A. Crossland's model is a neat reproduction of Sydney
Harbour Bridge.

A streamlined motor car based on the Chrysler "Royal 8,”
and an  interesting "space ship," were submitted by  C. Kemp
and E .  Brett-Harris respectively. The latter represents the
builder's idea of a vehicle for journeying in space, and consists
of a bullet  -shaped body propelled by  rockets. Inside the body
are control and wireless rooms, sleeping accommodation, observa-
tion room, and provisions apartments. The model is original
in conception, but the constructional work might be improved,
and this fact spoilt its chance of winning a bigger prize.

The remaining prizewinning imodels are all well built, but  I
regret to say that there are no really original ideas among them.
Originality in a competition model is always a strong point in
its  favour, and I strongly advise competitors who won only small
prizes in this Contest to try and find really novel subjects for
future competition models.
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Visiting the Home of the Ford Car
Visits and excursions are particularly enjoyable to members of

Meccano clubs, and those in the home counties, and possibly others
farther afield, will be glad to know that they will be welcome at the
great factory of the Ford Motor Co. Ltd., at  Dagenham. There
they will be able to follow the whole process of the manufacture
of cars from the production of the steel, and the pouring of molten
metal into the moulds in which castings are formed, to the machin-
ing and finishing of the components and
their assembly into complete vehicles.

A tour of these wonderful works with
a fully qualified guide to  explain everything
that can be seen will be a memorable ex-
perience to the members of all clubs that
are in a position to make the necessary
arrangements. Mondays, Tuesdays and
Thursdays are set aside for the tours, which
begin at 10.30 a.m. and 2.30 p.m., and take
about 2 i  hours. Leaders who wish to take
advantage of this privilege should write
for details to The Ford Motor Co. Ltd.,
Dagenham, Essex, marking their letters
“Visits Department.’1 Early application is
advised, *and the number expected to take
part in the visit should be stated.

Interest will be added to the visit by a
river cruise in the "New Dagenham," a
motor ship that takes passengers from
Westminster Pier to Dagenham and returns
after the tour of the works has been com-
pleted, for London’s docks, shipping and
famous bridges and buildings combine
to make such a cruise a unique attraction.
From May next, the "New Dagenham"
will leave Westminster Pier at 1 1 .30 a.m.
on Tuesdays and Thursdays and will be
due back at 5.30 p.m. The charge for
the return journey is 3/6, and those who
wish to adopt this ideal way of reaching
Dagenham should ask for information
when writing to make arrangements for
their visit.

Meccano Club Photographs
Group photographs of club members and

portraits of Leaders, secretaries and other
officials are attractive features of the Guild
pages of the and their appearance is enthusiastically
welcomed by the members of the clubs concerned. There are still
many clubs that have not been adequately represented in this
popular Meccano club gallery, and 1 hope that  the Leaders of these
organisations will take care that they are not left out permanently.
The present is a particularly suitable time for obtaining club
photographs, for in most clubs final preparations are being made for
the Exhibitions that close the second winter session, and little
difficulty therefore is experienced in bringing members together
in order to obtain representative group photographs.

The publication of good photographs is valuable publicity and a
splendid aid to  recruiting, for nothing could be more attractive to a
Meccano enthusiast than the prospect of joining a group of happy
club members. This applies also to .Branches of the Hornby
Railway Company and the officials of all Branches that have not
recently figured in the "M.M."  in this manner should arrange to
have suitable photographs taken as soon as possible.

Correspondence between Meccano Clubs
I have been interested to note a growing desire in certain

quarters for correspondence between clubs, the purpose of course
being the exchange of notes and news of club life, and generally
to strengthen the bonds of friendship that common interests
call into existence. If properly worked, such a scheme can be
of the greatest value and I should be very pleased to make the
necessary arrangements for clubs whose members are attracted

by this extension of the correspondence
club.

In order to secure the best results
from correspondence of this kind, a
senior member should be elected as
correspondent, and if possible he should
be released from other official club duties
in order to give him ample opportunity
for gathering news and noting events
of interest. Only when this is done will
he be able to convey to his correspondents
in another club a comprehensive idea of
the spirit that animates his own organisa-
tion in addition to details of the club
programme. This plan has the addi-
tional advantage that the ordinary routine
of club life is not disturbed, for Leaders
have no further burdens cast upon them,
except general supervision of letters,
and secretaries can continue to devote
their energies to their usual tasks, in-
cluding the preparation of reports to
Headquarters, the general medium for
the exchange of ideas on club proceedings
and the centre of club life generally.

Correspondence of the kind suggested
between clubs is not a substitute for the
exchange of letters between individual
members of the Meccano Guild. The
Correspondence Club is open to every
member of the Guild, whether he belongs
to  a club or not, and is particularly valuable
to the lone member in Canada, South.
Africa, Australia or elsewhere overseas.
At present i t  is enjoying a boom, but there
is plenty of room for new members and I
hope that all Meccano Guild enthusiasts
who have not already joined will think
seriously cf doing so. In most cases interest-
ing correspondents can be found immediate-

ly for all newcomers, and I should be pleased to send the necessary
application forms to all Guild members who are interested.

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:
BELFAST— H.  McKee, 22, Eastleigh Drive, Knock.
BLOXWICH — A. Cooper, 6, Maple Street.
BOSTON— W. J .  R. Medlock, Vauxhall House.
CEYLON— A. Damheek, Kadawata.
Hut t—G. E. Blackburn, 15, National Avenue.
LONDON,  N.I.—V. Miller, 25, Bewdley Street.
NEWTOWNARDS— J .  Getty, Hillcrest.
ROTHERHAM  — S. Gummer, “Cranwell," Wickersley Road.
WARRINGTON— E.  N. Fletcher, Brook House, Grappenhall Road.

□ Meccano Club Leaders
No. 79.  Mr. L. Morgan

Q Mr. L. Morgan has been Leader of the Wcdnesbury n
Q M.C. since its affiliation in March of last year. Keen n
j-j competition between the “Nuts” and the “Bolts,” r-j
n the two sections of the club, has raised the standard of rn

model-building, and other pursuits include Fretwork
and the construction of model aeroplanes.
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Library, to which Mr. J .  T. Favelie, President and
Leader, made a handsome contribution, ami a Stamp
Club, which holds special weekly meetings. Regular
Model-building activities continue, and a Woodworking
Section has been tried. Membership is increasing
satisfactorily and includes several honorary members.
Club funds -also are increasing, and ambitious plans for
visits to Toronto and Montreal are being discussed.
Club roll: 16, Secretary: J .  Watson, 974, Athol Street.
Regina, Sask.

ITALY
Milan M.C.—Members built excellent working

models, and planned a splendid Hornby Railway for
the club's first Exhibition. Sections have been formed
for photography, and for electrical and chemical
experiments. The Library has been extended, and

Table Tennis introduced. Lectures
are excellent features of the pro-
gramme, those given so far deal-
ing with Italian railways and
engineering projects, and one on
"The Italian Navy.” by Mr. C. Vigo.
Corso Genova 19, Milan, Italy.
President who was formerly a Naval
Officer. Club roll; 14. Secretary:
E.  Vigo, Corso Genova 19. Milan.
I taly.

SOUTH AFRICA
Malvern M.C.— A special feature

is now being made of model -
building by seniors to encourage and
help juniors. In Sectional Model -
building Contests, teams of four
design and construct entries, special
subjects being set in each competi-
tion. Papers on “ituw of Great
Men" and similar subjects have
been read by members, and in a
Humorous Contest entrants were
asked to describe dreams after eat-
ing plum pudding! An Open Night
attracted 12() members and visitors.
Members had made great prepara-
tions, the attractions including a
display of hobbies, side shows of
all kinds, among them a Meccano
Bagatelle Table constructed by a
member, guessing competitions
and a musical programme. Re-
freshments also were provided and
the receipts were nearly £9. Club
roll: 80. Secretary: A. Hubbard,
P.O. Box 8, Cleveland, Johannes-
burg, South Africa.

Pioneer (Pietermaritzburg) M.C.
—Steady progress is being made,
and great interest was displayed
by visitors in a display of models
exhibited at a meeting of the
Maritxburg Amateur Horticultural
Society. The 35 models on view
included an Anti-aircraft Gun,
and a Workshop and a House,

both of which were fitted with electric light. I he
Deputy Mayor of Pietermaritzburg has promised a
prize for the best model to he shown a t  the next
similar Exhibition. Special Contests and Model-
building Competitions in which a limited number of
parts could be used have been held, and Debates
on engineering and sporting topics have been ar-
ranged. Drill with the Boys’ Brigade also continues.
Club roll: 10. Secretary: A. H. Alley, 461, Burger
Street, Pietermaritzburg, South Africa.

Clubs Not Yet Affiliated
Hoboken M.C. —This newly-formed Belgian club

has already held a splendid Exhibition of models in
the Public Library. This attracted more than 3,000
visitors, who were delighted with a magnificent display
of models that included a representation, more than
9 ft. in length, of the Belgian liner "Prince Baudouin,"
a large Anti-Aircraft Gun, a Transporter Bridge, and
an Electric .Tramway, 'lhe success of the Exhibition
was partly due to effective advertising by means of
leaflets, advertisements in the newspapers and in
picture houses, and a loud speaker installed a t  the
entrance to the Exhibition Hall. Leader: Mr. J .
Willems, Place du Kiosque, 87, Hoboken-lez-Anvers,
Belgium.

Middlesbrough M.C.—A second Visit to the Middles-
brough Swimming Baths, where the filtration plant
was thoroughly investigated, was a great success.
Locomotive Speed Trials and Motor Hill Climbing
ContestsJiavc been held and a novelty in the form of a
Drawing Contest was introduced, the subject being
Ackermann steering gear. After a keen Debate the
1*2-hour dock was voted superior to the 24-hour clock.
Among the excellent models shown on Meccano Nights
have been a Scotch Derrick Crane, equipped with
floodlights, an Omnibus Destination Indicator and a
Battle Cruiser. I he Scout Troop is making excellent
progress. Club roll: *14. Secretary: L. Shepherd, 29,
High Street, North Ormesby, Middlesbrough.

Sutton Valence M.C. Recent meetings have been
devoted to Model- building Contests. In one of these
models of farm machinery and implements were called
for, the winning model being an
excellent Tractor. A “Windmill"
Contest was suggested by the exist-
ence of a famous old mill a t  Sutton
Valence, and splendid models were
submitted. The Christmas season
was celebrated by an Open Com-
petition. for super models, 'these
were displayed at the School on the
last day of the term, the Exhibition
being opened by Mr. C, K. Boswell,
President. Club roll: '20. Secretary:
C. G. Ledger, Little Bellingham
Farm, Sutton Valence, Kent.

Bexley heath Boys’ Central School
M.C.-—A high standard has been
attained in recent club work of all
kinds. Members are keen, and the
club and the Guild are so popular
that the Guild Badge is reported
to bet a common sight in the school.
A Talk has been given by the secre-
tary on "AWurhc tyfinialure
Models.” The cinematograph him,
"How a Car Engine Works," was
exhibited and explained by Mr.
Punch, Science Master. Club roll:
35. Secretary: F. A. Grout, 57,
Nursery Avenue, Bexleyheath,
Kent.

Wedncsbury and District M.C.
Many interesting meetings have
been held. Most of them have been
devoted to Model-building, a Large
Fairground being constructed. A
Lantern Lecture on "British Rail-
ways** has been given by the
secretary, and excellent impromptu
talks were given by members on
“Hat Night." Visits have been
made to the works of the "Bfrrning-
ham Gazdfc,” and those of the
Midland Counties Dairy Limited,
Wolverhampton, where the sterilis-
ing and pasteurising plants were
inspected. An attractive pro-
gramme is now being followed and
the Leader will be glad to welcome
new members. Club roll: 11. S*:re/<irv* A. L. Morgan,
17, Cobden Street, Fallings Heath, ’ Wednesbury.

Whitgift School M.C.—The Science Museum and
the works of Kodak Ltd. have been visited. The
works of the Quasi-Arc Welding Company also have
been inspected, and there members were interested
in the Welding School, and in testing machines, one of
which was capable of applying pressure of 100 tons to
girders. Other recent meetings have been almost
entirely devoted to Model -building. Club roll: 48.
Srcrrtary.’ J .  A. Watson, 23, Addiscombe Avenue,
Addiscombe, Croydon.

Kendal M.C.—Excellent model -building work has
been carried on with club material, which is continually
overhauled and replenished, in preparation for the
chib’s Annual Exhibition. I able Tennis has been
added to the games played, and fast and furious con-
tests are held regularly. Members also are skilful at
draughts aud similar 'games. Club roll: 14, Leader:
L. Haslam, Middleton, Kirkby Lonsdale, Carnforlh.

Dagenham M.C.—The club’s recent Exhibition was
not as successful as had been hoped, owing to bad
weather that affected the attendance. The models
for this display were carefully planned and well
constructed. Open Nights and Games Evenings con-
tinue, and preparations for a further Exhibition and a
Party have already been made. Club roll: 46. Secre-

A group of members of the Hariesdcn Methodist M.C., with Mr. G. B, Weightman, Leader. This
club was affiliated in January, 1932. Mr. Weigh Iman himself is a keen model-builder, with original

ideas, and members have made excellent progress under his enthusiastic guidance.

tary: P, Bush, 121, Church Elm Lane, Dagenham,
Essex.

South Parade Modern School [Cleckheatonl M.C.—
Model-building Contests are held regularly, and keen
competition prevails. "I he subjects of recent events
of this kind have been lorries, cranes and representa-
tions of animals. A Visit was paid to Low Moor
Engine Sheds, where members penetrated into the
firebox of a locomotive in which a new arch was being
installed. Club roll: 24. Secretary: K. Walker, 12,
George Street, Cleckheaton, Yorks.

Corner House (Corsham) M.C.—Short Lectures by
members have been prominent features of recent
meetings, the subjects including "The Epic of Mount
Everest,” "The Darjecling-Himalayan Railway” "The
Cheltenham Flyer" "Pompeii" and "Ice Caps." At a
Hobbies Meeting a cinematograph proved a great

attraction, and several interesting films were shown.
Model-building Evenings have been devoted to the
construction of aircraft and of railway models, those
shown at the latter included the "Rocket ” various
types of signals and a representation of a giant girder
that formed an “out-of-gauge” load recently conveyed
from Chepstow to Bath. Club roll: 21, Secretary:
G. Dyke, Church Street, Corsham.

Old Charlton M.C.— In preparation for a Mock Trial,
the novel plan of hiding clues to be discovered by
detectives in charge of the case was adopted, and the
proceedings at the trial itself in consequence were of
surprising interest, Electrical Evenings have been held
and visits paid to Gas and l a r  Works at East Green-
wich and to a Dairy and a Bakery. Talks by members
and Debates have provided attractive evenings, and a
Lecture on Principles in B it tiding" has been
given by a supporter of the club. Models constructed in
recent contests have included bridges and machines,
and special interest was shown in a competition in
which models of vehicles of the future were called for,
Club roll: 22. Secretary: W. Jaques, 60, Gurdon Road,
London, S.E.7.

CANADA
Rosemount (Regina/ M.C. —Additions made to the

attractions of the club include an extensive
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with a disapproving eye at them all, and pines in
his heart for the unwieldy monstrosities he laid
down reverently in his youth.

We are indebted to the courtesy of the Editor of
the "Grtfa/ IVrstern Railway .Magatine'* for permission
to reprint this interesting article.

to this in the manner already described and in their
correct positions, after which the track is screwed
into position. Each rail consists of three 24j* Angie
Girders overlapping each other two or more holes, the
number depending upon the exact length of the
baseboard. The sleepers, which consist of 7|* Strips,
are then placed in position, one being used every
2|*, and the whole track screwed down, preferably
with black round headed screws. The model is now
complete except for the piece of Sprocket Chain
connecting the engine and tender, this being fitted
last in order to get the exact length required.

If it is desired the characteristic letters L.N.E.R. and
the number “10000” may be painted on the model, as
shown in Fig. 1 of the first article of this series.

Moving Picture Projector— (Co»L from p. 177)
construction of this ingenious mechanism, is quite
simple, as a study of Fig. 4 will show.

Two Rods act as guides and
keep the film pressed against
the Pawls when they advance to
pull the film downward. After
leaving the gate the film passes
over the take-up sprocket 16
(Fig. 1), which is driven by Sprocket
Chain from the main drive. A small
spring-controlled roller is provided
to keep the film in engagement
with the teeth of the sprocket.

The built-up crank handle 32
(Fig. 5) is intended for driving the
projector by band when “thread-
ing” the film.

The Electric Motor for driving
the model is mounted in front
of the projector below the lens
bousing, and the drive is trans-
mitted by bells and Sprocket
Chain. We understand that when
fitted with au ordinary electric
lamp the machine is capable of
projecting a really bright and
steady picture.

Modern Aeroplane—-(Continued from page 149)

Petrol is pumped by duplicated engine-driven pumps
from the main tanks to the engine. It is interesting
to note that special Meccano Bevel Wheels, Nos.
30A and 30C, and the Meccano Pointer, are incorpor-
ated in the fuel gauge.

After the installation of the power plant, the controls
are installed. A normal control column, fitted with a
hand grip that from its shape is known as a “spade”
operates the elevators and ailerons by means of
straight lengths of cable and chain passing over ball-
bearing sprockets. Hanging rudder pedals, the tail
trimmer and the wheel-raising mechanism are the
other controls that are fitted.

The connections from the engine to the engine
speed indicator, oil pressure gauge, and oil thermometer
on the pilot’s dashboard are now made, and the
cowlings and fairings are then placed in position.
The metal airscrew is mounted, together with the
spinner, and the fuselage is com-
pleted. The wings are then attached
to the fuselage by wing root forg-
ings on each side, and give the
“Courier” a span of 47 ft.

The upholstery of the cabin,
which is 8 ft. long by 3 ft. 8 in.
wide, remains to be completed in a
scheme to suit the purchaser of the
machine. t

Just before the test flight the
machine is weighed and the empty
weight should be in the neighbour-
hood of 2,100 lb.; and on com-
pletion of this formality the pilot
tests the aeroplane’s performance.
With the “Lynx” engine, it should
have a top speed of 165 m.p.h., a
cruising speed of 145 m.p.h., and
a landing speed of 50 n .p.h.; and
higher speeds are attained with
more powerful engines.

It will be noticed in the illus-
tration of the cockpit that wireless
equipment is fitted between the
front seats. When wireless is to be
installed the whole machine re-
quires to be “bonded' ; that is
•every metal part on the machine
has to be joined by wire and con-
nected to the set to form an “earth.”
The bonding of the machine is
done immediately before any
covering is commenced.

A wind-driven electrical generator
to provide power for the set is
mounted in the front of the centre
section on the starboard side, and
a trailing aerial is so fitted that it
can be let down through the floor
of the cockpit when required, and
-drawn in again by turning a hand-
wheel when the wireless is not
being used, or when a landing is
to be made, The set itself is slung
in shock absorbers a t  the rear of
the cabin beneath the luggage
locker.

The “blind-flying” instruments
are also well shown in the illus-
tration of the cockpit. These consist of a turn and
bank indicator and a fore-and-aft level. The compass
can be seen immediately below these two instruments.
Before delivery to the owner, the machine is taxied
out to a special concrete circle on the aerodrome
showing the points of the compass and there the
instrument is carefully “swung”; that is the machine
is turned cowards each point of the compass and the
compass needle is adjusted by means of small magnets.
When the errors have been reduced to a minimum a
table of deviations is prepared for use with the com-
pass. This table is pinned up in the machine, and is
an essential factor in accurate cross-country flying.

The new Airspeed “Courier” is then ready to leave
the factory after passing through the hands of wood-
workers, sheet metal workers, fabric workers, fitters,
and dopers, each man a skilled worker and a specialist.

New Machine at Swindon—(Coni. from page 161)
depends on the mode of drive to be used. Machines
of the past have, almost universally, relied upon a
main shafting driven by a power plant, with the
power transmitted by belts* to countershafting and
thence to machines; but the modern practice is to
dispense with main shafting and operate the drive
from a separate electric motor.

If i t  be the first case, then the fitter must be busy
again, fitting the necessary pulleys to main shafting
and countershafting; but if i t  be the other, then the
electrician generally performs the final rites, although
it does not always follow that a separate unit machine
is without countershafts; and with such, the “strappy”
or belt man would be called in to administer the
coup de grace.

Thus, in the works at Swindon the march of pro-
gress goes on; and, it may be added, not without
interest on the part of the men does a new machine
commence its career. They are human enough to
want to know “all about it,” and, after all, when
one fresh wonder succeeds another, each outstripping
beyond comparison the performances of old machines,
such interest is feasible.

And yet, 1 believe that “Charles,” that incorrigible
veteran' fitter with the famous rakish cap, gazes

Meccano Exhibit ion
in Wallasey

The Annual Conversazione of
Wallasey Grammar School, held
on 9th February', included a
Hobbies Competition of which a
Meccano Model -building Contest
formed a popular section. The
models shown were remarkable for
their originality, and for the
ingenuity displayed in overcoming
difficulties. F. S. Miles won the
First Prize with a model showing a
section of the Mersey Tunnel,
through which motor can and
lorries of the Dinky Toy scries ran
continuously. Above the tunnel
itself was the Mersey, with ferry
boats passing to and fro between the
Liverpool and Wallasey landing
stages. The Second Prize was won

by F. Lawson, whose entry represented a pit shaft
with winding gear, and an excellent model of an electric
power station by L. Howson Jones was awarded
honourable mention. Interest was added to the
Conversazione by a display of working models, includ-
ing a Workshop and a Ship Coaler, loaned by Meccano
Ltd.

Miniature railway enthusiasts keenly interested in an electrically operated Hornby train layout
arranged by Rushworths Ltd., of Huddersfield. The railway system includes a complete main line

with sections of double track and two separate systems of sidings for shunting purposes.

Special Trains— (Cort/nmoi from page 155)
train speed, and usually signalmen are under orders
to give the specials precedence of all other traffic
except express passenger trains, breakdown van
trains going to clear the line, light engines going
to assist disabled trains, or  fire brigade trains.

Most readers are by now familiar with the wonderful
wagons that British railways possess for dealing
with exceptionally heavy or out-of-gauge loads.
For loads of very exceptional dimensions special
trains are required. With them travel expert staffs,
who “nurse” the loads throughout their journeys;

$

>

instructions to the staff concerning one of these
trains may easily occupy as much as eight closely
printed pages of type. Most of the movements of
exceptional loads take place through the night or
on a Sunday, when traffic is a t  a minimum. Such
consignments as ships', rudders and electrical rotors
are at times so wide that they block the parallel
line for a whole journey. It has been known to be
necessary to slew a section of main line railway into
a new position, and to remove bodily such obstacles
as signal posts, gate posts and even fog signalmen’s
huts, to allow one of these special trains to pass.

Turog Essay Competit ion
Spillers Ltd., millers of the famous Turog Flour,

announce this month an interesting Prize Essay
Competition open to boys and girls of all ages. Prizes
to a total value of £320 are offered for essays not
exceeding 150 words in length. General details of the
competition will be found on page xvi of this issue,
and further details are given in a special competition
folder that may be obtained from any Turog baker or
direct from Spillers Ltd., 40, St. Mary Axe, London,
E.C.3. This folder contains also details of a generous
free gift scheme.

A New Cycle White Patch
To enable every cyclist to meet the provisions of

the new Road Traffic Acts, Bluemel Brothers Ltd.
have introduced a new lightweight combined white
patch and reflector of exceptionally neat design.
The fitting consists of a piece of white celluloid of
Ute well-known Biuemel “Featherweight" section,
fitted with two strong mudguard clips and a white
celluloid covered “Prismatic” reflector of new design.
Full details of this useful unit, which costs only 1/6,
can be had from Bluemel Brothers Ltd., Wolston,
Coventry, on mentioning the “A/..U.”

High Pressure Locomotive—(Conf, from p. 175)
Two vent pipes are fitted to these sloping sides, for

in actual practice they are the tops of water tanks.
The vents are built up in a similar manner to the
handrails at the rear of the tender. The water-scoop
top is represented in the model by a Boiler End, and
the main tank vents by Buffer-shanks fitted with
Collars.

For mounting the tender above the rails two hori-
zontal Rods are fitted similar to those a t  the rear of
the engine. The short vertical supports consist of

Rods, the lower ends of which are carried in
Bush Wheels secured to the baseboard.

The baseboard for this model should be a t  least I*
in thickness, and must measure about 6' 6* in length

• and 10* in width. The engine and tender are secured

The Rivercraft Canoe Club
Those of our readers who are fond of water sports —

particularly those residing within easy reach of the
Thames—will find the Rivercraft Canoe Club of interest.
Among its objects are the improvement of canoeing
technique and the provision of centres where canoeists
may meet for canoeing and camping. The Secretary
of the Club, Mr. Owen Jones, will be glad to give full
details to any reader of the “.tf.&f.” who writes to
him at  Walton Bridge, Surrey.

“Meccano Magazine” Binders
There is no better way of keeping your Magazines

clean and tidy than by binding them in one of the
special binders we supply.

These binders have strong stiff backs, covered with
black imitation leather, tastefully tooled, and are
lettered in gold. The large binder holds 12 Magazines—
price 4/6 post free. The small binder holds 6 Magazines
—price 3/- post free. Meccano Ltd., Binns Road,
Liverpool 13.
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FiRST SHEFFIELD.— Most of the meetings
are devoted to track working, and special
interest has been taken in running ex-
cursions, rival sections of the Branch
co-operating in this work. The through
service between “Liverpool" and "Euston"
continues to run regularly. New scenery
has been made for the "Liverpool" station,
and other accessories introduced include
hoardings for advertising purposes. Games
Nights have been held, and special meet-
ings have been devoted to constructional

work and testing. Secretary:
W. B. Hutchinson, 35, Linden
Avenue, Sheffield, 8.

Branches in Course of
Formation

The following new Branches
of the Hornby Railway Com-
pany are at present in pro-
cess of formation and any
boys who are interested and
desirous of linking up with
this unique organisation
should communicate with the
promoters, whose names and
addresses are given here.
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.
BARNSLEY  — K. Kenworthy, 6,

California Garden Houses,
Park Road.

CAN  ON  BURY—A. J .  Lyne, 27,
Alwyne Villas, London, N.L

CARDIFF— J .  P, Lowston, 44,
Victoria Park Road, East .

CATERHAM VALLEY—T.  S .
Savill, Lamorna.

CLAPTON— Mr. H. Gal pin, 23, Blurton
Road, London, E.5.

ELTHAM—Mr. R. G. Frooms, 82, Greenvale
Road, London, S.E.9.

GLASGOW—-R. G. Langmuir, 11, Afton
Street, Shawl ands, S.I.

GLOUCESTER— V. F.  .Martin, 24, Brook St.
LIVERPOOL—  Mr. T.  C. Davies, 23, Ashfield,

Wa  vertree.
MANCHESTER— L. A. F .  Holland, 19, Park

Road, Pendleton, Salford 6.
TAUNTON—N. Stalberg, Taunton School.
WELWYN—D.  F. Hcdsdon, "Denholme,”

Robbery Bottom.

Branches Recently Incorporated
281. ClIORLTON-CUM-HARDY—G. H. Gill,

56, ' Highfield Road, Chorlton -cum -
Hardy, Manchester.

282. TARRAGINDI—C. McTaggart, Hamlet
Terrace, Annerley, South Brisbane,
Queensland, Australia.

Branch News
NEW BARNET.— Nearly 100 visitors

attended the Branch Exhibition, and the
excellent sum of more than was added
to Branch funds. A Social Evening also
was held. The chief attraction was a Rail-
way Film, and members and their friends
contributed to the entertainment. Secre-
tary: D. Edington, Nonnandhurst, Lyons-
down Road, New Barnet.

BROOKFIELD (WiGTON) z—Meetings are
being held twice weekly.
The track is laid on trestle
tables in the permanent
Branch room and experi-
mental timetables have been
arranged in order to decide
upon the track and the ser-
vice to be run. A Hornby
Control System is being in-
stalled, and special care is
being taken to signal the
track correctly and com-
pletely. Secretary: N. Lowe,
Friends' School, Wigton,
Cumberland.

CHORLTON  -CUM  - HARDY.—
Great enthusiasm prevails
among members of this
newly-incorpora ted Branch.
Track laying was quickly
completed, and enjoyable
running operations were car-
ried out with the aid of seven
locomotives. A new and
larger track has now been
completed, and attractive
operations are continuously
in progress at every meeting.
A specially interesting visit
was paid to the Manchester
Model Railway Society's
Exhibition. Secretary: G. H .  Gill, 56,
Highfield Road, Choriton-cum- Hardy.

MAIDSTONE.-—Members are busy recon-
structing the Branch track, and other
activities have included a Lantern Lecture
on“Railway Topics'" by Mr. C. J . Allen. This
Lecture was given at a joint meeting with
the Maidstone Crusaders, who afterwards
visited the Branch room and workshop.
Mr. Everaden gave a review of his experi-
ence with a 5 in. gauge locomotive. Visitors
are welcomed at Branch meetings, and a
box has been fixed in the club room to
receive donations. Secretary: W. Hills,
The Orchard, Lord Romney Hills, Maid-
stone.

PRIORY (HIGH WYCOMBE).— Excellent
track meetings are being held, and realistic
operations are carried out on the Branch
layout, which has been carefully planned
and constructed, and includes illuminated
stations. A party from the Branch visited
the Swindon works of the G.W.R. Secre-
tary: J .  T. Cosgrove, 54, Priory Road,

Our photograph of members of the Belfort (Catford} Branch, No. 158, was taken during a visit to
the S.R. Marshalling Yard at Hither Green, and Mr. Hardy, Yardmastcr, is seen in the centre of
the group. The Branch was incorporated in January, 1931, and has a long record of success.

High Wycombe, Bucks.
WooDFORD.—The track has been reno-

vated, all the stations having been re-
painted and the bridges reconstructed.
Further improvements are planned, and in
the meantime track operations continue
and Shunting Competitions and other con-
tests are being held. Variety has been pro-
vided by a Draughts Competition. Secre-
tary: J .  H. Skelt, 27, Woodside Road,
Woodford Wells, Essex.

ELMSIDE (ExETER) .  — The customary

intense services of passenger and goods
trains continue to be run at track meetings,
the timetables being varied and the class of
service altered from time to time. The
running of the “Cornish Riviera Express’" is
still one of the greatest attractions, and this
train has now' run in miniature at  7.30 p.m.
at  each Branch meeting for 2$ years. Other
services continue to increase in interest as
the Branch layout is extended. Secretary:
D. Legg, 25, Chute Street, Exeter.

Sr.  GILES’  CATHEDRAL.— Splendid pro-
gress is being made, attendance records be-
ing created and great interest displayed.
The Branch track is being kept in excellent
repair and plans have been discussed for
incorporating a semi-automatic electric
signalling system. Competition Nights,
Talks on “Well-Known Schools’' and Cine-
matograph entertainments also have been
arranged. The Christmas and New Year
Party was a wonderful success. Secretary:
H. W. Govan, 25, South Orchard Road,
Edinburgh, 4. ,
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STATION LAYOUTS IN MINIATURE

OF the various accessories that are used in connection
with miniature railway systems none are so im-

portant, or so essential to the realism of the line, as
stations. Trains must have somewhere to start from, and
somewhere to  arrive at  the end of their j ourneys. Stations
form the only possible base of operations, whether
passenger or goods trains are involved, and wit lion t them
train working could not be conducted with any degree
of realism.

If we study actual stations with a view to selecting a
suitable prototype
for the station on our
miniature railway
system, we are im-
mediately struck by
the fact that there is
a great variation in
the details of their
layout, although the
main principle may
be practically the
same. This is only to
be expected, as the
conditions and cir-
cumstances in any
one situation are not
likely to be repeated
exactly at the next
point where a sta-
tion is required.
However, the chief
features of almost
any normal station can be reproduced with little difficulty
by means of the components of the Hornby Series.

Where the ordinary passing station is being considered
—as the most common type of station —a favourite
arrangement is for each track to  have its own separate
platform, and on each platform the usual buildings and
offices are situated. Access from one platform to  another
is afforded by a footbridge, or possibly a subway. As far
as the road approach to either platform is concerned, this
will depend on the exact situation at  the place in question.
Sometimes both platforms are directly connected to the
road. At other times only one platform is directly
accessible from the road, passengers then having to  cross
the line from the first platform to reach the other.

A passing station of this type, possessing two main or
two identical platforms and buildings, is readily arranged
by the use of Hornby material. The most important
station in the Series is Railway Station No. 2, and its
platform can be extended as required in either direction
by the addition of lengths of the standard Passenger

Platform. This is a great advantage, and enables the
main station building to  be situated centrally if required,
or perhaps more towards one end of the whole platform
length. This latter arrangement is invariably encoun-
tered when the road crosses under or over the railway
at one end. In miniature the reproduction of such a
situation is unusual, and has the advantage that it  gives
a long stretch of platform for the effective display of
luggage, passengers and railwaymen, and miniature
figures generally of the range of Hornby Railway Acces-

sories and Meccano
Dinky Toys.

Some t imes  t he
plan is followed of
having the main
offices on one plat-
form only, especially
when access from the
road is only possible
from one side. This
scheme can be fol-
lowed in miniature
quite satisfactorily,
and is a pleasant
change from what
we may term the
standard arrange-
ment, The main side
of the station may
be formed by the  use
of a Hornby Railway
Station No. 2, with

its platforms extended as  described previously. The other
side of the station may be made up of sections of Passen-
ger Platform joined together. If i t  is desired to provide
some shelter on this platform for waiting passengers, one
of the standard Island Platforms with its  awning may be
included, being converted from an “island” by the
addition of Paled Fencing. This scheme has the advan-
tage of requiring less width than the usual arrangement of
two Railway Stations No. 2 facing each other, and is
particularly useful whore the space between the railway
and the edge of the baseboard is restricted. If the main
station and platform is placed on the side of the line
opposite to  the operator, the effect is vfery pleasing. The
absence of buildings on the rear platform enables the
trains to  be dealt with easily, and provides plenty of scope
for the use of the various accessories produced for
stations.

Sometimes it  is necessary in actual practice to  arrange
the station platform between the up  and the down lines,
the resulting arrangement being known as an island

The Island Platform is used here as part of a junction station on a Hornby Railway. At one side of the
platform is a main tine express, while the branch line train is waiting on the other side.
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station or platform. Stations of this kind are particularly
popular on the Great Central Section of the L.N.E.R.,
even a large important station such as Leicester being
arranged on this principle. Island stations can be repro-
duced with good effect on a miniature railway by means
of the standard Hornby Island Platform. Extensions to
this by means of
Passenger Plat-
forms are possible,
but the latter will
require their Paled
Fencing removed
for this purpose.
A station arranged
in this way has the
advantage that i t
can be laid down
within quite small
limits of space, if
the lines can be
made sufficiently
wide apart to  ac-
commodate the
platform. Such a
station can even
be provided where
i t  would be im-
possible to arrange a double-platform station of the
ordinary type.

The island type of station has the merit that control of
operations is centralised. The handling of luggage and
traffic generally is facilitated, and the staff do not have to
cross from one platform to the other in the  course of their
duties. On a miniature railway system, in addition to  the
advantages with regard to  space, it  is possible to  obtain
realistic effects with a smaller number of platforms
and accessories than would be possible where two
separate platforms are in use.

A disadvantage
of the island ar-
rangement in minia-
ture is that its
approach from the
road has to be well
arranged or much
of the realistic effect
at this point will
be  l o s t .  Mos t
H orn by Railway
owners, however,
are quite compet-
ent to  model in
cardboard or wood
a suitable road over-
bridge incorporat-
ing the necessary
station offices to-
gether with the
sloping approach down to  the platform. This is the usual
arrangement where island platforms are employed
in actual practice.

This brings us to  a point that  is  very often neglected by
miniature railway owners, that is the question of making
the road approach t o  their stations as realistic as possible.
Sometimes space is against the incorporation of suitable
effects of this kind, but where i t  is possible to  do so the
road approach should be correctly situated, and i t  may be
made very effective. A possible scheme is shown in the
lower illustration on this page. Here the station is

arranged to  have its main offices on one side, the other
side of the station being formed of a length of Hornby
Island Platform with the usual extensions. Good use of a
length of Passenger Platform is made behind the main
building of the station, together with the standard
sloping ramps, to form the "road approach" raised up to

the platform level.
Then the two
motor cars in the
printed design of
the rear of the
station building
appear at the cor-
rect level.

Further realistic
effects are possible
by the use of the
motor cars that
are available in
the Dinky Toy
range, together
with miniature
figures and one or
two suitable ac-
cessories. Th i s
scheme is capable
of a great deal of

elaboration, according to  the space and equipment
available; and an up-to-date touch would be given by
the inclusion of a miniature station "car park," which
would be appropriately filled with Dinky Toy cars.

Where a large station serving three or more tracks is
required, the Island Platform also can be usefully
employed, for it  serves two tracks at once, and in con-
junction with the standard Railway Station some
effective arrangements are possible. In a four-road
station, for instance, the plan frequently found in actual
practice can be closely followed. The two outer tracks

are accommodated
at the platforms of
station "units" of
the ordinary type,
and the two main
tracks are accom-
modated one on
each side of an
island platform.
By using the stan-
dard Hornby Rail-
way Station No. 2
for the outer tracks,
and the Island Plat-
form for the inner
tracks, real practice
can be reproduced
exactly. Sometimes
a four-road station
is made up of a

double island arrangement, each platform serving two
tracks, and this again is possible owing to the ready
adaptability of Hornby Railway material.

At junction stations where branch lines diverge the
branch train can be dealt with on one side of an Island
Platform, while the main line train with which it  connects
is accommodated at the other side. The rapid transfer of
passengers and luggage front one to the other is thus
possible, and the photograph on page 188 shows this
scheme in operation. Trains on the other main line track
use the platform provided by Railway Station No. 2.

A typical miniature station layout with passenger and goods accommodation. The platforms are served by two
tracks forming passing loops, which are connected by Parallel Points to the single main line.

An effective station arrangement showing how the road approach may be formed at tne rear ol the station building
by means of a Passenger Platform and ramps. The various Meccano Dinky Toys add considerably to the realism

of the scene, as do also the Railway Accessories on the station platform.
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LOCOMOTIVE DEPOTS ON HORNBY RAILWAYS

DURING the operation of a miniature railway all the
various items of rolling stock are not usually in use

at one time. Those vehicles that are not actually running
are usually left in the appropriate sidings on the line.
Their storage thus in the sidings and their working out to
form trains is quite in accordance with actual practice.
With regard to the locomotive stock, however, this
practice cannot very well be followed, having regard to
the interests of realism. I t  is necessary, therefore, to
provide appropriate
engine sheds for their
accommoda t ion .
Apart from the real-
ism of accessories of
this kind they are
extremely useful, and
in this article we
intend to deal with
the topic of loco-
motive depots in
min i a tu re ,  with
special reference to
the Engine Sheds of
the Hornby Series,
and to give sugges-
tions for their ar-
rangement.

When an engine
shed is first obtained
there is usually no
difficulty in finding a
suitable space for its
accommodation. As
a rule it  is situated
near the station, so that the locomotive is easily brought
out and readily disposed of. With the extension of the
system, however, i t  is often necessary to modify the
original scheme of the line to  some extent, and the claims
of other stations on the line may require the establish-
ment of a further shed. Alternatively, for a continuous
track the scheme may be followed of combining the two
sheds to  form a central locomotive depot common to  the
whole system. The advantage here is that engines are
kept together in one place, and their workings can be
arranged and checked very easily.

This scheme is one that is favoured in actual practice
nowadays, as locomotives can be handled more readily
and supervision is easier at big centres, even at a cost of
certain amount of running "light." The position of such a
depot in miniature requires careful consideration, in
order to equalise the amount of "light engine mileage"

between the shed and the various traffic centres where
engine duties "in traffic" commence.

In  the ordinary way on a simple continuous layout
quite a good position for the  shed is in one corner of the
space allotted to  the line. Here the engines can be
reached conveniently as a rule, even across the main
line, from the central operating space. The shed, being a
large building, this helps to  fill up in a useful and realistic
manner one of those corners whose obvious "squareness"

is so hard to  dis-
guise effectively on a
model railway.

When the inevit-
able expansion of the
layout occurs and i t
is neccessary to  ac-
commodate more en-
gines, a problem at
once confronts the
model railway en-
gineer. Space does
not permit of the
addition of the new
shed "end-on" to  the
original one; nor can
the two be used to-
gether side by side
owing to lack of
width. The most
usual solution t o  this
is to instal the new
shed at the opposite
end of the layout to
the first one. The

locomotive yard between them thus lies alongside the
whole length of one side of the main line.

This is not at all a bad plan, for plenty of room is thus
ensured for the  movement of engines going on or off duty,
and the locomotives can be divided among the two sheds
according to  their types, or the work that they are
engaged on. One shed might be reserved for tender
engines, and the other for tanks; or one might be for
passenger and the other for goods locomotives. When
the sheds are situated in this way the position of the
turntable requires some thought. A position easy of
access from both sheds is desirable, unless one shed is
reserved for tanks, which do not require turning, and
provided that  the turntable does not form part of the
track whereby the tank engines reach their shed.

The largest and most important Engine Shed in the
Hornby Series is the No. E2E. This is a double-road

A busy scene in the locomotive yard of a Hornby railway. The coaling stage is a simple wood and cardboard
structure provided with a Platform Crane to deal with miniature “tubs” of coal.
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building, as are all the Hornby Engine Sheds, and will
accommodate two of the largest Hornby Locomotives
and their Tenders. This shed is intended for electrically-
operated railways, and therefore has electric track laid
inside. In addition it is one of the popular accessories
fitted for electric lighting, and thus can be illuminated in
a realistic manner.
The No. 2 Engine
Shed is exactly
the same except
that  i t  is intended
for clockwork rail-
ways and so has
no  e l ec t r i ca l
equ ipmen t .
A simpler version
of these is also
available in the
No. 2A Engine
Shed, which lacks
the smoke troughs
over the doors,
and the chimneys
in the roof, that
the other two
Sheds possess. I t  has a ventilator mounted on the roof,
however, and is complete with double doors at each end,
as in the case of the other Sheds, No. E2E and No. 2.
Each of these tliree Engine Sheds will accommodate a
locomotive and tender not exceeding 17 in. in overall
length.

Where smaller locomotives are in use, and where space
is restricted, smaller locomotive sheds are necessary. The
Hornby No. E1E Engine Shed is  the most elaborate of the
smaller sheds that are available in the Series. This is in
all respects a smaller version of the E2E Shed, and is
intended for electric systems. I t  is therefore fitted for
electric track and

a continuous demand for water. Provision for the
fuelling of the engines must also be made. If it is desired
to incorporate a more or less elaborate mechanical
coaling plant on the lines of those frequently found
in practice, Meccano parts may be useful employed
for this purpose. Illustrations of Meccano models of

this kind, and of
the actual thing,
have already ap-
peared in the
“Af.M.” on several
occasions.

Fo r  s imp le r
equipment such
as is found at
the smaller and
more  r emote
centres, a type of
coaling stage may
be installed on the
lines of that shown
in the illustration
on the opposite
page. The stage
may be served by

a Platform Crane to transfer the “skips” from the
wagon side of the stage to the engine berths. For
the skips Meccano Chimney Adaptors or little tins
or even small pill boxes can be employed. Any of
these are quite effective when suitably painted.

An important part of the equipment attached to
a depot, particularly if i t  is a large one, will be the
breakdown train for dealing with any mishaps that
may occur on the line. Breakdown equipment is often
made use of also in actual practice in connection with
any engineering work that may be going on that  re-
quires the service of a crane. The Hornby Breakdown

Van and Crane

An extensive motive power depot in miniature. A feature of the equipment shown in the photograph is the breakdown
train in the foreground formed of Hornby components, that is ready for any emergencies requiring its use.

is an effective
piece of rolling
stock, and with
one or two ordin-
ary Vans and a
Guard’s Van, and
perhaps a Flat
T ruck  a s  a
runner wagon, a
comple t e  and
realistic unit can
be assembled. I t
should be kept in
a siding reserved
for it near the
shed, ready to
proceed instantly
to  the scene where
and when its ser-

for illumination.
Similarly the No.
1 Shed is a smaller
version of the No.
2. The No. 1A
Engine Shed is of
the same dimen-
sions as the other
two small sheds,
and will hold loco-
motives not ex-
ceeding 8}  in. in
overall length. I t
is simpler in its
equipment, how-
ever, and instead
of having doors at
both ends it has
one end closed up.
This is therefore a particular useful accessory as a
branch line shed where entrance at one end only is
required. All the Hornby Engine Sheds are arranged to
fit up to the standard Double Track.

The equipment of the engine yard itself on a small
scale is an interesting subject and offers great scope
for realistic effect. Water tanks are of course an essential
feature in a locomotive yard, and for preference, perhaps,
the large No. 2 Water Tank should be used on loco-
motive depot premises, owing to  its larger storage
capacity; the new No. 1 Water Tank being kept for
station and goods yard duties where there is not such

A typical arrangement incorporating two Hornby No. 2 Engine Sheds. These are separated by two tracks and are
assigned respectively to passenger and goods locomotives, as suggested in this article.

vices are required.
In an emergency the breakdown train is hauled by

the first engine with sufficient steam up  that happens to
be available. Fortunately on a Hornby Railway there
are no waits for “steam raising” so that no delay will
be occasioned on this account. Therefore, any engine
near to hand may be pressed into service, unless the
plan is followed of keeping an engine “standing pilot.”
Such an engine is ready for breakdown service in the
event of any mishap, or it may be attached to any train
as required, either to give pilot assistance, or to replace
a locomotive that may have failed.
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for this last item to  be stated at great length; a few
words will serve the purpose.

To the competitor who most accurately forecasts the
total vote of all the competitors, a prize of Hornby
Train goods (or Meccano products if preferred) to the
value of 21/-  will be awarded. To the senders of the

th ree  en t r i e s
judged next in
order of merit
will be awarded
similar goods to
the value of
15/-, 10/6 and
5/- respective-
ly. A duplicate
set of prizes
will be reserved
for competitors
in the Overseas
Section. In the
event of a tie
for any prize
the award will
be made to the
compe t i t o r
whose entry is
presented in the
nea t e s t  o r
mos t  nove l

manner. This is a point that should be borne in mind
as it sometimes happens that a really good entry is
displaced from the prizewinning list on account of its
untidy presentation. On the back of entries sub-
mitted for this contest must be clearly indicated the
sender’s name, address and H.R.C. membership number.

Envelopes containing entries must be marked
"LLA.C. March Photo Voting Contest** in the top left-
hand corner and posted to reach Headquarters at
Meccano Ltd., Binns Road, Liverpool 13, on or before
31st March. Overseas competitors must post their
entries so that they arrive at Headquarters not later
than 29th June. Entries received after the published
closing dates will be disqualified.

In the "Af.Af." each month are published photographs
of model railway scenes, carefully selected t o  enable
Hornby Railway enthusiasts to  arrange and operate their
miniature railways in the most useful and realistic
manner possible. These illustrations may be divided
broadly into two classes. The first consists of those in
wh ich  the
actual forma-
tion or situa-
tion is the
point of inter-
est, and little

other c l a s s
includes illus-
t r a t i ons  i n
wh ich  the
general realistic
appearance is
t he  ma in
fea tu re ,  and
where the dis-
position of the
trains, acces-
sories and the surrounding country combine to  form a
complete and railwaylike picture.

The individual subjects dealt with in these H.R.
photographs are very varied, and we should like to know*
which are considered the best by our readers. In  order to
ascertain this point we reproduce on this page 12 sections
of typical examples of Hornby Railway photographs,
and we invite readers to place these in order of merit.

Competitors are requested to  do  two things. First, they
must decide upon the order in which they think the
photographs should be placed, and make a list of the
letters representing them accordingly. Second, they must
state their reasons for selecting the particular photograph
that they have placed first in the list. There is no need

or no scenery
is shown, the
idea itself being
thus kept clear
and easy to
fo l l ow .  The

COMPETITION RESULTS
HOME

December “Railway Strips Contest.’*— I .  C. E .
WRAYFORO (6039), Moreton hampstead, Devon. 2.
R.  LyNN (32449), Wisbech, Cambs. 3. J .  C. Burrox
(10335), Crewe. 4. R. BARBARY (5580), St.  Ewe,
Mevagissey, Cornwall. Consolation Prizes: J .  J .  IIoRNE
(17501), Moreton- in -Marsh, Glos.; L. PARISH (18054).
Coventry; K.  CosTAiN (5108), Bolton.

December “Railway Photographic Contest/’
I .  D. H. GRAHAM (24449), Bilton, Rugby. 2. P .
WHITAKER (36172), Cboriton-cum-Hardy, ’Manchester
3. T.  L. CoTTREi.L (23234), Liber ton, Edinburgh 9,
4. W.  B. HODSON (1733), Wevmouth.

OVERSEAS
September “Mixed Names Contest.**—!. D.  J .  WHITE

(9333), Christchurch, N.Z. 2. R. A. WnAGO (7913),
Bandikui, India. 3 ,  G. ElALLACK (17578), Capetown,
S.  Africa. 4. W.  C. MooRE (20918), Toronto, Canada.

Railway Photographic
Contest

This month we announce the fourth
contest of the winter series of Railway
Photographic Contests. Competitors are
invited to submit photographs they took
during the summer months or snaps of
typical winter scenes. There are no restric-
tions with regard to the subject chosen
and competitors may send as many prints
as they desire, but no competitor can win
more than one prize in one contest.

The contest will be divided as usual into
two sections, Home and Overseas, and

prizes of Hornby Train material (or
Meccano products if preferred) to the value
of 21/- ,  15/-, 10/6 and 5/- respectively will
be awarded to the senders of the four best
Railway Photographs received in each
section. In the case of a tie, for any
prize, the prize money will be equally
divided.

Envelopes containing entries must be
marked "H.R.C. March Photographic Con-
test" in the top left-hand corner and posted
to reach Headquarters at Meccano Limited,
Binns Road, Liverpool 13, on or before
31st March. The closing date for the
Overseas Section is 29th June.
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GOOD TESTIMONIALS
Foreman (on excavating job): “Do you think you are

fit for really hard labour?"
Applicant: "Well, some of the best judges in the

country have thought so?’
* * » •

Lady (to tramp): "Why don’t you work? Don’t
you know that a roiling stone gathers no moss?*’

Tramp: "Lady, may I ask you what use moss is
to a man in my condition?’’

HE USES IT MOSTLY!
"You ought to lend your scooter to your little

brother sometimes?'
“I  do, auntie; he has it to go uphill, and I have i t

to go down?*
* ♦ ♦ •

Temporary Postman (returning with parcel): "I 've
been from top to bottom of this street, and there’s no
house named ‘Fragile*?’

» • * *
Barber: “And how do you find the razor?"
Customer: "Didn’t know 1 was being shaved?’
Barber: “Very glad, I’m sure, sir?'
Customer: “I  thought I was being sandpapered?’

Householder (to tramp): "Tell me, where do you
get washed?*’

Tramp: " In  the spring?’
Householder: " I  said where, not when?'♦ ♦ * *
Mistress: "Why are you cleaning the inside of the

window but not the outside?"
Maid: "Please, mum, so that you can look out, but

the people outside can't see in!"

“I  always like to add a spice of danger to life?'
"Is  that why vou cat peas with your knife?”• * * *
"Give a man enough rope and he will hang himself?’
" I  gave mine plenty and he skipped,"

Jimmy (at his first concert, pointing to conductor):
"Why is that man shaking his stick a t  the lady on
the stage?”

Mother: “Sh-shl He’s not shaking it  a t  her?’
"Well, what’s she hollerin' for, then?"

* t * *
"Now. you men?’ roared the sergeant-major, as he

dismissed the company, "you will parade again at two
o’clock precisely. And when I say two o’clock precisely,
I don't mean five past. 1 mean five to?*

♦ • * •
Father (at son’s 21st birthday party): "Now that

you are of age and drawing steady pay, I think you
ought to help me a little?*

Son: "Well, Dad, what can 1 do for you?’’
Father: “You might pay the last instalments on the

perambulator we bought for you when you were a
child?’

TOO POLITE

A LONG WAIT!
Waiter: “This coffee comes from Brazil?’
Customer (who has been kept waiting): “So that's

where you’ve been all this time?'* * * *
Amateur Photographer: “Have my films developed

all right?"
Chemist: “The answer is in the negative?'

NOT A PATCH ON IT!
Mother (returning home): " I  hope my little boy has

been as good as gold all day.’’
Nurse: "No, He went off the gold standard about

teatime?’
* • * * *

Visitor: "Do all your men drop their tools the
instant the whistle blows?"

Foreman: “Oh r no, not all of them: the more orderly
ones have already put t heir’s away?'• * * •

Servant (answering bell): “My master isn't in, sir.
You may leave the bill if you wish?’

Caller (in surprise): "Bill?’ I have no bill. I wish to—?'
"No bill! Then you must have called a t  the wrong

house?' * * * *
“What do you mean by ‘beastly weather'?”
"When it’s raining cats and dogs?’* * * *
“Waiter, look here, there’s a hook and eye in this

salad,”
“Yes, sir, that's part of the dressing?*

Two flies were walking over the head of a bald man.
"How things change,” said one. “ I  can remember

when there was only a narrow footpath here.”♦ * * *
“ I  wish 1 had a million pounds. I'd go to the cinema

every day then.”
“You’d take me with you, wouldn’t you?”
"No. If you're too lazy to wish for yourself, you can

stav at home." * * * *
Office-boy: “May I have overtime money this week,

sir?”
Employer: "Whatever for?”
Office-boy: “I  dreamt about my work all last night,

sir?* * * * •
NOT HIS  FAULT!

Busybody: “Why don't you tell your mother not to
use such loud patches on your clothes? That one is
nothing like the colour of your trousers?'

Boy: “That's not a patch, missus. That's me?1

Grocer: “You want a pound of ochre? Is it red ochre
for painting bricks?”

Small boy: “No, it’s tappyo.ker wot ma makes
puddin' with?'

Pat: “That was a foine sintiment Casey got off at
the banquet last night?’

Mike: “What was ft?"
Pat: "He said that the swatest mi modes in loife

are the ricolfictions of things forgotten?*

“I t  isn’t sanitary to have the house built over the
pigsty like that."

"Well, sir, w’e haven't lost a pig in fifteen Years?'• ♦ • •
Lady: “Do you stop a t  the Ritz?”
Bus Conductor: “Not on mv salary, madam?’• • * *
"But  darling, if your earache is better why do you

keep on crying?’’
" I 'm waiting for daddy to come home; he has never

seen me with earache?'• * • *
Pat: "Get me the correct lime when vou are in town,

Mike?’
Mike: “I'd be glad to, but I haven’t got a watch?’
Pat: “Can't you write i t  down on a piece of paper,

vou numbskull?" * * • •
Lady: "1  am sorry your husband is always singing;

it must be annoying. My old man only sings about
once a year?’

Neighbour: “In bis bath, I suppose.”• * * *
Bus Conductor: “This won't do; this sixpence has

got a hole in i t? '
Passenger: “So has the ticket you gave me."« * •
Smith: " I  want three lawn mowers?’
Assistant: "Yes, sir; I presume you have a big

estate."
Smith: “Nothing of the sort; 1 have two neighbours?'

♦ * * *
"Name a liquid that doesn’t freeze?'
“Hot water, sir?*

Gentleman: "Just  a minute, sonny. Are you a
telegraph boy?"

Boy: “No, sir. It’s my bad foot makes me walk
so slowly,” • * * •

Smith: “I’ve a very rare typewriter that was owned
by Napoleon,"

Jones: “Don’t talk nonsense, typewriters weren’t
invented in Napoleon’s time."

Smith; “That's what makes the machine so rare?'

Landlord: "Hi! What arc you doing here? Can’t
you read? There's a notice over there by the gate?’

Small boy: “I  saw it, but it had ‘Private* at the top,
and I was too polite to read any further?’*****

Professor: "Can you tell me the earliest recorded
reference to flying machines?"

Student: “Er— let me think, sir, didn't Esau agree
to sell his heirship to Jacob?**
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Does  YOUR
dog  g i ve  t he
mi
■ANGER  I
mill-™ Imi lB

He cannot speak but he can give
warning signals—readily apparent
to the observant dog lover. Such
signals are listlessness, loss of
appetite, dry nose, and sulkiness.
Then is the time he requires BEN-
BOW’S DOG MIXTURE to  ensure

an “al l  clear” run of health.
For 100 years dog lovers have
relied on Benbow’s to keep their
dogs in health. I t  is a wonderful
Tonic and Pick-me-up, and .if
your dog is not quite up to the
mark two o r  three doses wil l  soon

put him right.
Benbow’s Dog Mixture is put
up in bottles at 1 /6  each, also in
larger sizes from 2/6, and can be
obtained from most Chemists
and Corn Merchants. A pamphlet
giving full particulars and instruc-
tions wil l  be sent wi th pleasure

on receipt of a post card.

BENBOW'S
DOC MIXTURE CO.
2, BARTHOLOMEW CLOSE
LONDON - E.C.1

The Editor of the
'‘Af.Af/* has a
very high opinion
of HenboTr*st and
uses it for bis
pri e-winning Irish

Setters.

Smarter and
Lighter-
on or off in  f
two ticks ♦

They’re “ l ight  as a feather/*
rustless, and always keep
their fine finish, whilst
the adjustable, quick-re-
lease fittings save time and

trouble.
A l l  the clubmen insist on
Bluemers Celluloid Mud-
guards; all the best light-
weight cycles have them.

Send for list!

Bluemel Bros. Ltd., Dept. 27

PER BOTTLE
from most Chemists
and  Corn  Merchants.

O the r  sizes from 2/6. , Wolston, nr. Coventry

Things are  going cheap in ; DURING !

HOBBIES SALE
Once a year Hobbies give you the opportunity of saving money by offering
some of their catalogue lines at reduced prices. No junk, no catches. Every
article is guaranteed. A complete list of goods shown in a large illustrated Sale
List obtainable free from any Hobbies Branch or by post as shown below.
Special Free Gifts and Competitions. Get a List and spend money wisely now —

it is the chance you may not have again.

Working Steam
Engine to make

WRITE FOR A FREE
SALE LIST Just send a post-

card (with Id.  stamp
on it) to Dept. 96,
Hobbies Ltd., Dere-
ham, Norfolk, and
ask for Particulars of
the Sale and easy
Competition.

Hobbies own
brandies are in
London, Glas-
gow, Manches-
ter, Leeds, Bir-
mingham, Shef-
field, Brighton
and Southamp-
ton.

Fretwood Plywood Legs, Moulding and
Beading

This Toy Fort to make in wood at specially
reduced priceSailing Boats and Launches Carpentry and all Fretwork Outfits
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Competition Corner
CAN YOU IDENTIFY THESE DOGS?

Several very popular British breeds have been omitted
from the illustration, since their inclusion would have
tended to  make the contest simple. Those competitors
whose personal preference for a dog lies outside the

breeds shown, may take
their special favourite
as their subject for the
second part of the con-
test.

Entries must be writ-
ten on one side of the
paper only, and the
competitor must place
his name and address
at the head of each
sheet used. Reference to
the dogs should take
them in the order of
their appearance in the
illustration, top row
first, proceeding from
the left to  the right.

The entries should be
addressed to  “Dog
Con te s t ,  Meccano
Magazine, Binns Road,
Liverpool 13,” and must
arrive not later than
30th March.

A similar set of prizes will be reserved for entries

We have had in the UM.MC many different forms
of competitions calling for the use of sharp eyes, but
never before have we featured animals. Most boys
love dogs, however, and very many of our boy readers
own one. For those
reasons we think this
month’s competition
will prove of exception-
al interest and popu-
larity.

Our illustration shows
the heads of 19 typical
representatives of well-
known British breeds of
dogs, and readers are
invited "Hirst of all t o
identify the individual
dogs, and then, in from
50 to  100 words, to say
which of them they
like best and give their
reasons for the choice.

Prizes of Meccano
products—an expres-
sion that covers all
articles listed in our
current catalogues—to
the value of 21/- ,  15/-,
10/6 and 5/- respec-
tively, will be awarded to  the four readers who succeed
most nearly in identifying the 19 dogs. In the event of
a tie for any or all of the prizes, regard will be had to
the second part of the entry explaining the competitor's
choice of dog.

from Overseas readers—’those living outside the United
Kingdom, Northern Ireland, and the Channel Islands.
Overseas entries must arrive not later than 29th
June.

COMPETITION RESULTS
HOME

Advertisement Jig-Saw Contest.—1.  D.  M. Dxvizs
(Maesteg); 2. W. A. BRADSHAW (Sheffield}; 3. D. EGAR
(Wolverhampton); 4. R .  V. BniCGS (Wallasey).
Consolation Prizes: A. BRUCE (Cleadon); K. H.  CHEADLE
(London, S.W.11); C. A. FAweiTT (Leeds); C. HARVEY
(Gidea Park); F .  HiNDSHAW (Salford); W.  H. LLOYD
(Rhymney); S .  F. MATTHEWS (Preston); J .  B. ROBERTS
(Glasgow); D. W.  RontNSON (London, WJ4) ;  S. A.
SEWELL (Bromley); N .  WEIGHT (Tankerton); G.
WiLLAN (Manchester).

Cover Voting Contest.—1.  J .  C.  THOMPSON (Keighley);
2. W.  HUDSON {Weymouth); 3. A. BASS {Woodford
Green); 4. F.  BARKER (Leeds), Special Prize: P .
Si  EDMAN (Plymouth}.

January Drawing Contest.— First Prizes: Section A,
K.  CosiAlN (Bolton); Section Br F. CLARKE (Hull).
Second Prizes: Section A, F. WRIGHT (Gateshead);
Section B, A. NoRMAN (Campbeltown); H.  WARD
(Sheffield); C. WARE (London, E .U) .

OVERSEAS
Point Words Contest.—The entries to this com’

petition once again showed tha t  our readers are greatly
intrigued by this form of word competition. Un-
fortunately, several good entries were spoiled by  the
inclusion of ineligible words such as  proper nouns.
The winning entry achieved a score of 80 points.

The prizes were awarded as follows: 1 .  D. J .  WHITE
(Christchurch, N.Z.); 2. J .  A. RoDRrGUEz (Montreal);
3. G. R. CHURCHES (Heilbron, O.F.S.); 4. J .  A.
CHURCHES (Heilbron, O.F.S.).

October Drawing Contest. —First Prizes: Section A,
D.  E. VocKNEV (Auckland, N.Z,); Section B, R.
DicKisON (Dunedin, N.Z.), Second Prizes: Section A,
W.  F .  BLADERGROEN (Amsterdam); Section B, M.
CoNLY (Dunedin, N.Z.).

March Drawing Contest
For our drawing competitions this

winter we have decided to give our readers
a tree choice in the matter of subjects,
and accordingly prizes are being offered
each month for the best drawings or paint-
ings 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 Meccano
products to the value 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.

In making their awards the judges give
due consideration to the ages of the
individual competitors. It is important,
therefore, that each entry should indicate
the competitor’s age, in addition to his
name and address.

Entries to the March Contest must be
addressed "December Drawing Contest,
Meccano Magazine, Binns Hoad, Liverpool
13/’ and must arrive not later than 30th
March. Overseas closing date, 29th June.

The Overseas section now having closed, we give
above the solution to the November Crossword Puzzle.

In the judging, the words BRAD and STUD were
accepted as fulfilling clue 38 down.

Unsuccessful entries will be returned
if a stamped addressed cover of suitable
size is sent with the entry.
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THE WARRIOR & SHIP PACKET FREE!!
All kinds of warriors are represented in this packet, from the modern soldier equipped
with steel helmets and rifles down to the native fighter with the most primitive types
of arms. The ships range from glorious private yachts to junks and native sampans'. To
mention a few of the fine stamps, we notice an  ex-German Colony, depicting the
beautiful yacht of the German Emperor, Argentine (San Jose in uniform), JUGO-
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, FASCISTI, 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 arc 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,
ami enclose 2d. for postage. LISBURN & TOWNSEND (M.M.), LIVERPOOL 3.

(Ask for 1935 Price List of S tamp Albums, etc.)

GET A REAL
KICK OUT
OF YOUR
AIR STAMP
COLLECTING IT W 17 17 WONDERFUL 1935 OFFERML 25 New Issues and Novelties

Including AFGHANISTAN (1934 new colour), fine new
ASCENSION ISLAND (view* of Georgetown), obsolete Austria.
FRANCE (unused new Provisional), FRENCH OCEANIA (native
spearing fish), Japan (obsolete types), MAURITIUS (arms of the
colony), Sweden, Switzerland, quaint Ukraine and many others.
I will send this collection ABSOLUTELY FREE to ail stamp

collectors sending 2d. postage (abroad 4d.).
G. P. KEEF, WILLINGDON, EASTBOURNE, ENGLAND.

Read about the man
who landed his air-
ship in  the streets of
Paris, and a hundred-
and-one other sto-
ries connected w i th
A i r  stamps and avia-

t ion.
A POPULAR, NEW
STANLEY PHILLIPS’
BOOK EVERY COL-
LECTOR SHOULD

READ.

BY READING
BY AIR

THROUGH
THE

STAMP
ALBUM

TRIANGULAR PACKET_____ _______ ’ FREEH
This magnificent Free Gift contains old and new issues, mint and used, Airmails,
High Values, British, French, and Portuguese Colonials, Paraguay (Mint). Cape
Verde (New issue, Mint), Charkari, Syria (Minaret), Grand Lebanon (View of Bey-
routh), New Caledonia (Ship), Ukraine (imperf.), Spain (Gigantic Stamp depicting
the sailing ship “Santa Maria**), China (Dr. Sun Yat Sen), Venezuela (General
Sucre), Morocco (View of Tangier), Tunis (Arab Woman), and finally a beautiful
Mint TRIANGULAR from COSTA RICA. Absolutely Free to all Genuine Appli-

cants for mv  attractive Approvals enclosing 2d.
CONRAD A. REISS (Dept, M6), 1 ,  CASTLE GARTH, KENDALPrice 1 / -  only

Postage 2d. extra

STANLEY GIBBONS LTD.
By Appointment to H.M.  The King

Dept. S.15, 391 Strand, London, W.C.2 LIBERIA TRIANGULAR - FREE! !
I This splendid free packet contains a fine mint LIBERIA TRIANGLE (surcharged and overprinted), mint

MOZAMBIQUE CO. (pictorial), set of CANADA (including 20c. Harvesting), JUGO-SLAVIA (late King
Alexander). FR.  MADAGASCAR (50 cents), pengo value HUNGARY, 18 all different SCANDINAVIA (Ships,
Lions, etc.). BR. COLONIALS from CYPRUS, SOUTHERN RHODESIA, etc. An attractive lot free to  genuine

approval applicants sending 2d. postage.

HELY HUTCHINSON (M.), EDDINGTON HOUSE, KENDAL

MEDITERRANEAN PACKET:  FREE! !
60 Different Stamps including six countries on the
Mediterranean Sea such as Greece (Serpent), Cyprus
(Fine New Pictorial), etc.,  etc. Just  send 2d. Postage and

request approvals. (Abroad 6d.)
E. Longbottom, Cheam House, Exeter Rd., Bournemouth

Vi CJflOJKrl 111 IxO LU lei. OI  CdLd\ t lJ»  I iOHl  I ’ l /AlVlk  IvU ULIJ.l IU Lv 1 I jnLJLj I I * iaVdi  AUdUSIUV/ j  —. j  - —» — ,
NEW CALEDONIA, IVORY COAST, COSTA RICA, a fleet of 10 CHINESE junks usually sold a t  10d., MANCHURIA, BERMUDA,
SOUTH WEST AFRICA, NEWFOUNDLAND. U.S.A., B. GUIANA, set of S. AFRICA. GREECE, CUBA, POLAND. INDO-CHINA,
etc. Price 41d., postage l | d .  (abroad 3d. extra). Purchasers of this packet asking for approvals receive FREE set
of 4 SPAIN (Columbus, each with his ship on  it). Money back if not satisfied. Senders of addresses of stamp collectors k
receive FREE set of 4 ICHANG, 100 BRITISH COLONIALS I , 20 AIRPORT 6d., 6 TRIANGULAR 6d. For sale. cher~

volumes of CHUMS. BOYS’ OWN PAPER, also monthly parts of CAPTAIN and MECCANO.

H. C. WATKINS (M. Dept.), Granville Road, BARNET

NYASSA TRIANGLES!
EGYPT AIR MAILS ! !
P ICTORIALS ! ! !
130  STAMPS 6d .

Including set of unused Nyassa Triangles. Set of
Egypt 1933 Air Mails showing Aeroplane flying over
Pyramids. Eight interesting African British Colonials
catalogued a t  5/1 .  Seven Canada including Ottawa
Conference issue. Large Belgium Piccard Balloon
Commemorative stamp. Complete unused set of 5
Russia, 1919 Northern Army issue. Other s tamps  include
used Roumania 1931 Air Mails showing Monoplane,
unused Air Mails, surcharged issues and pictorials.
All different. Price 6d. (Postage I Jd .  extra).  Money and
postage will be returned if not satisfactory. Wc have
numerous other offers a t  low prices. Hundreds of

unsolicited testimomials have been received.

W.  BENNETT
53, MARLBOROUGH ROAD, LONDON, E.8

SETS (POSTAGE EXTRA) The MYSTIC PACKET1 000 1 '3
l ,VUU UNSORTED, 1 W

Stamps on paper, etc., just as received
from Convents, Shippers, Missions,
Bankers, etc. Guaranteed unpicked.
Chance of a FIND in every lot. Send
to-day for your treasure hunt to-morrow.
3 for 3/6 ,  6 for 6 /6 .  Abroad. 1 /6  pkt.
FREE!  103 diff. inc. Alouites, Syria,
Liban, etc., to Approval applicants.
Many other gifts. Send postage only.

Overseas 3d.
ASTLEY & CO. (M.24), LOWHILL,

WOLVERHAMPTON.

5 Saar . . . . .  2d. 5 Guinea . . . 2d.
10 „ . . . .. 5d . 10 „ ................ 5d.
15 „ . . . ,., 8d. 5 India Port 2d.
20 .....................,.. 1 / - 10 ........................... 5d.
5 Angola... ... 2d. 5 Macao ................ 2d.

10 „ . . . . .  5d. 10 „ ................ 5d.
15 ... 8d. 15  „ :............... 8d.
20 ...................... 1 / - 5 Mozambique . . . 2d.
5 Azores . . . . . .  2d. 10 5d.

10 „ . . . ... 5d. 5 N vassa ............... 3d.
15 ...................... 8d. 5 St. Thomas P.P. 3d.
20 „ . . . . . .  1 / - 10 „ „ 6d.
5 Cape Verde ... 2d. 5 Timor . . . 3d.

10 ... 5d. 5 Abyssinia 3d.

J. RUSSELL
23 ,  Shank l in  Dr ive ,  Westcliff-on-Sea

ALL BRITISH COLONIAL APPROVALS
A fine British Colonial pictorial set of GAMBIA or DOMINICA sent FREE to all Collectors sending for my  ALL BRITISH COLONIAL APPROVALS. (Both sets to those enclosing
Ud .  stamp.) Manv scarce stamps a t  bargain orices, satisfaction guaranteed to all Collectors. (No stamps sent Abroad.) Also Foreign Pictorial selections to those interested.

C. H. SHAW (Dept. M.), 95, CHRISTCHURCH AVENUE, KENTON, HARROW.

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 and
Surcharges—To Correspondents Abroad —Treasure Trove —Triangular Packets— Packets of British, French, Italian, Portuguese, Spanish and
German 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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STAMP COLLECTING

THE ANATOMY OF A STAMP
printing surface and, more important still, to  prevent the removal of
postmarks from used stamps. Thus we get chalk, enamelled and
tinted surfaces. The first two are similar in
difference between them can be detected by
rubbing their surfaces with the edge of a
silver coin. On a chalky specimen a fine
pencil-like line is produced, but the enamelled
paper will not respond.

Tinted surface stamps, known as “white-
backs,” appear quite frequently in British
Colonial issues. One issue, among many
that come to mind, is the New Zealand
Dunedin Exhibition series of 1927. The
three stamps were respectively yellow-green
on green, carmine on rose, and mauve on pale
mauve. The Dunedin Exhibition stamps
were also treated very heavily with chalk.

The object of the elaborate precautions of which we have given a
brief outline is to defeat the would-be forger. A further precaution

in this direction is the use of what are known as
“fugitive” inks. These inks are affected very badly
by moisture, which robs of their brilliance the
aniline colours that are used. On this account i t  is
very important, when floating stamps of this type
off their backing paper, not to allow the moisture to
penetrate through to the front of the stamp. The
backing paper should be soaked only to a sufficient
extent to wet the gum, and then, provided due care
is taken, the stamp may be pulled away quite
easily and without damage.

It  is in the printing of stamps that the majority of
varieties arise. These varieties are known as shades,
and are due to slight differences in the action of the

printing ink. Although successive printings may vary very little
indeed from their immediate predecessors, it  is not infrequent that
quite important variations appear as between one stamp and

another of nominally the same type and colour,
issued with long intervals between them. For
example, the stamps of the Great Britain King
George issues show some very slight variations.

Such minor variations, of course, are entirely
different from intentional alterations, such as were
witnessed some years ago when all the British
Colonial Id. stamps were changed from carmine to
scarlet, and the Jd. Great Britain from blue-green to
yellow-green . These changes must be noted by every
collector, but unintentional minor varieties may be
disregarded by all save the specialist.

There are several distinctive methods of printing,
but the processes principally employed are line

engraving (sometimes known as intaglio or recess printing), surface
printing (typography), lithography and, to a greatly increasing
extent, photogravure. In the March “M.M .”  last year we dealt very
extensively with the printing of stamps, and new readers who are
desirous of reading that article can
obtain copies from the Publishing
Department, price 8d. post free.

In the early days of stamps, the
sheets were issued to Post Offices
without provision being made for
separating one stamp from another,
and cutting with scissors was the
only method of separation. As the
demand increased, the unsatisfac-
tory nature of this arrangement

(Cowfinwerf on page 199)

DURING recent months our stamp pages have been devoted to
helping readers to secure the neat, intelligent display of their

stamps. This month we deal with a subject that is of importance
to every collector who is really keen on his hobby, namely, the

technical processes of stamp production.
I t  is through these processes that there

arise the varieties that are of such great
interest to both the general collector and the
specialist. The general collector must have
some knowledge of production processes,
lest he should entertain unawares some rare
specimen that differs only slightly from the
normal items from the same issue. In this
and in many other directions some know-
ledge of the various papers employed, and
of watermarks, printing processes and

perforations, may be of great value.
The commonest varieties of paper that are encountered are

known technically as wove and laid. A wove paper may be
distinguished by the evenness of its texture, like
that of the paper employed in the printing of the
"M.M.*' I t  is without any special distinguishing
feature, and it is used for a very large proportion of
modern stamp issues. Laid paper can be identified
by parallel watermark lines running vertically or
horizontally across the paper. Another stamp paper
is known as granite, and derives its name from minute
flecks of coloured fibre in the paper. These are
easily visible to the naked eye, A fourth type of
paper is known as pelure, a thin semi-transparent
paper of considerable strength. The term nowadays
is very loosely applied to any kind of thin paper,
irrespective of its toughness. A more uncommon
variety of paper is known as quadrille. Its  distinguishing feature
is a network of watermark lines running vertically and horizontally
to form a pattern of squares or rectangles.

Rarely to-day does a modern issue appear on
paper unprotected from forgery by some water-
mark device in the texture. At one time it was
more or less customary to prepare the paper so that
a single watermark appeared in each stamp. The
Great Britain “Spray” watermark, used in the
1870s, illustrated here, is a case in point. This
method necessitated exceedingly careful registra-
tion of the printing plates and the paper, and nowa-
days to avoid this additional trouble multiple
watermarks are employed. These are small designs
such as the multiple script C.A. in the current
British Colonial issues, which also is illustrated; and
they are worked into the whole of the sheet of paper
so that each device appears partially or completely several times
on each stamp.

Most watermarks are easily visible by holding the stamps up to
the light, but if the mark cannot be seen in this manner it  will show

up when the stamp is placed face
downward on the black surface of a
watermark detector and saturated
with a drop or two of benzine. In
examining watermarks it is im-
portant to remember that the mark
reads from left to right, just as the
stamp design. Therefore, when the
mark is examined from the back of
the stamp, it is seen in reverse form.

The surface of the paper is usually
specially prepared to present a good

appearance, but the
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100  DIFFERENT BRIT ISH  COLONIALS
This wonderful offer of the World’s most popular stamps, from most of the colonies of our Empire,  includes pictorials, commemora-
tives, high values, bird, ship and animal stamps, out-of-thc-wav stamps. Long sets, many new issues, etc. ABSOLUTELY FREE
TO  GENUINE APPROVAL APPLICANTS WHO SEND 2d .  FOR POSTAGE. J .  BURTON, 82, Dinas Lane, Roby, Nr. Liverpool.FREE! FREE!

African Stamps Free of Charge
This Gift only sent to bona fide applicants for selections
of stamps on approval. I t  includes some mint stamps
and others used postally. St.  Helena (pictorial), Union
of South Africa ¢2 pictorials), Uganda, Seychelles, Basu-
toland, Kenya, Swaziland, Zanzibar, and other pictori-
als, etc.  Send 2d. to cover postage. Mystery Packets,
40 specially good (many Colonials), I Jd . ,  postage extra.

450 stamps (approx.) Unpicked, 8d. post free.
HENRY TURNER

110, Barnett Road, Preston, Brighton (6), Sussex

No.1  THE KING’S JUBILEE No .1
To  celebrate the Jubilee of His Majesty the King The University Stamp  Co. are presenting three fine packets
ENTIRELY FREE. The first packet will be given this month comprising a magnificent collection of foreign
stamps including IND0-CH1NA AIRMAIL, SIAM AIRMAIL, GRECIAN AIRMAIL, Monaco, LIBYA, ALBANIA,

BELGIUM CONGO, Finland, Norway, Italian Commemoratives and many other  fine stamps.PH  ■? E Just  send a P.C. requesting approvals to: ED  E KZFIX EE UNIVERSITY STAMP CO., 250, COWLEY ROAD, OXFORD FIVEE

f ed fe  (LIFFI3wH FAMOU TAMPALMMMSI  Best value for fid. anywhere. This
strong, attractive album holds over
2 000 stamps. 100 pages thick, with
index. British and only fid. From enter-
prising dealers or  T.  CUffc, Colwyn Bay.

ONE THOUSAND STAMPS
ON APPROVAL

from which any 100 may be selected for 3/-. (Some of
these stamps are catalogued a t  1 / -  each or more.)

I do  not sell less than 100.
SPECIAL OFFER. Album containing over 700 stamps
in good clean condition, suitable present for beginner,

post free 7/6.
H. HARDY,

6, Birchington Road, Hornsey, London, N.8.

FREE!! THE “LABUAN”  PACKET
of 25 fine and interesting stamps including a
Scarce Large Labuan (Orang-Outang), Turkey,
New Caledonia (Beautiful Scene), Persia, Oceanic
Settlements (Spearing Fish), N.Z., Gaboon {Raft),
Set of Martinique (Village), N.S.W., Morocco
(Rabat),  a Fine Large Nyassa (Camels), etc., etc.,
will be sent Absolutely Free to all serious appli-
cants for my Approvals sending 2d. Postage.
Philip J .  Dyke, 122, Gladstone Road, Wimbledon.

TRAIN SET — FREE
We will give you FREE a set of Turkey pictorials

shewing train crossing the bridge over River Kizil-
Irmak in Anatolia.

This splendid set is one of the finest examples of
the stamp engraver’s art and should find a place in
every album. Just  send 2d. for postage and request
our Approval Sheets. You will be glad you sent.

SHIRLEY STAMP CO.,
19, Sandringham Avenue, London, S.W.20.

FREE!  FREE! !  FREE! ! !
This giant packet includes a Set of 5 LITHUANIA
(Mint), Spain (Columbus Ships), Set 3 Tra  vancore,
Canada, I.F.S. (Holy Year), Turkey (Scarce Pictorial),
a pair of Map Stamps, SAMOA (Scarce), nice Set

Australians, SALVADOR (1896 Locomotive),
NICARAGUA, SIAM, VENEZUELA. Send P.C. (no

postage) requesting approvals.
LSHOWELL BROS. (M.), 42, VANBRUGH HILL, S.E.3.

CHEAP APPROVALS
My beautiful Approval Selections are ideal for filling
these vacant spaces. Pictorials, Colonials and hard to
get items. Selections from 4 a Id.  Free Gift.Bi-coloured

Persia ail applicants.
A. V. TAPP, 108, CHESTERFIELD ROAD, BRISTOL

AERO-SHIP PACKET - FREE!
This huge Gift parcel contains 5 08  Unsorted Foreign
Stamps, many scarce from Roumania (Air-Mail), Brazil
(Airplane), Fr. Oceania (Native Punt),  N. Caledonia
(Yacht). China (Junk), Br. S. Africa (Frigate), Denmark
(Galleon), etc. Jus t  send 2d. for postage and request
my  Famous Extra-Large-Discount Approval Sheets.

{Abroad 6d. P.O.)
E. EASTICK, 22, Bankside Road, BOURNEMOUTH.

"DIAMONDS"
MANY RARE STAMPS have been found by  purchasers
of The “DIAMOND” Packet, which contains
approximately 1,000 UNSORTED STAMPS from

Convents abroad.
1 pkt.  1/6. 3 pkts. 3/9. 5 pkts. 6/-.
All post free. (Abroad 3d. per pkt.  extra.)

O. NERUSH
{Dept. K), 68, TURNPIKE LANE, LONDON, N.8,

ENGLAND.

SENT BY A IR  MAIL
Celebrated Richemont 6d. and 1/- packets, sets
and singles sent on approval by  Swiss Air Mail.
Complete mint set Pro Juventute, 1934, 1/8.

New pictorial issue, used, 4d.
A.  M. PHILLIPS

Richemont, St. Legier, sur Vevey, Switzerland

KINGS’ HEADS, Colonial and Foreign Duplicates
for disposal. One Farthing per stamp. Send postcard
for trial.—Philatelist, 32,  Josephine Av., Brixton,S.W.2.

ZANZIBAR. PACKET FREE!
This Wonderful packet contains a fine ZANZIBAR,
Sultan; Sudan, Pictorial; Cochin, Maharaja; Gaboon.
Pictorial; U.S.A. Bi-centenary; Pictorial Gold Coast;
French peace; Middle Congo, Pictorial; set of 3 New
Zealand; China, Dragon; Ichang; Nigeria; Ceylonese;
Fine set of 7 India; a Hindenburg Birthday Commemor-
ative; Irish Holy Year; Egypt; and a Superb set of 6
African Pictorials, etc. ALL FREE! Jus t  send I Jd .

postage requesting approvals. (Collections Bought.)
THE PUKKA STAMP CO., 27, Normandy Ave., Barnet

FREE. Amazing offer of 50 different stamps. Send
1|d. —Deed, 16, Avenue Road, Dover.3 REASONS-

Why you should always insist on  asking for

THE POPULAR SERIES
of ALL THE WORLD; BRITISH COLONIAL; AND
ONE-COUNTRY PACKETS, SETS; SINGLES; STAMP

MOUNTS AND ALBUMS.
(1) Because you have a larger VARIETY to select

from a t  your local Stationer.
(2) Because you have a Complete Display in the All-

Transparent Envelopes to  see the QUALITY offered,
(3) Because you have the Last Word in VALUE “on

every Card and i n  every Packet."
Displayed by all the Leading London and Provincial
Stores, Booksellers, Stationers, Newsagents, and Toy and

Fancy Dealers throughout the Country.

The Western Imperial Stamp Company
TROWBRIDGE, WILTS., England.

Farthing Approvals. First  class condition only. Enclose
2d.  postage.-N.  P.  Embley, 39, Cross Street,  S t .  Annes.

New Issues Freel Cyprus, Grenada, Persia, etc.  Re-
quest Appros.—Shakeshaft, South Rd., Brighton, 6.

100 DIFFERENT STAMPS FREE to  applicants for jd.
approvals.  —Cox, 21, Dennis Mansions, Weslcliff.

6d. 7d. 8d. 9d. 10d. 11d. 1 / -  Free !
All these amounts are to be won many times over just
for answering this new riddle—‘When may a stamp be
said to  be stolen?’—The correct answer will win you the
top amount (1 /-). Your answer will be carefully graded
to win one of the amounts, so don't  give up the riddle
altogether, as you arc bound to win a t  least fid. worth
for an incorrect answer. 1 have planned a brilliant new

gift scheme. Ask for the astounding details!
H.  LINDSEY, 27a,The  Square, Lytham-SL Annes, Lancs.

THE FIRST STAMP  Ever Issued
(British 1840 Penny Black) for P.O. 1/9! I t  is guaran-
teed genuine in every respect. I ts  companion s t amp
(1840, 2d. blue) for a further 5/- (cat. 20/-)!  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. IS / - )  for 5/-; and fid.
lilac (cat. 60/-) at 15/ - .  Superb approvals of any
country against approved English References or a

deposit. Full Lists Free.
NORRIS & CO. (Dept. M), NORWOOD, LONDON, S.E.19

But the  Greatest of These
is 100 British Colonials for 1 / -  Post Free.

Catalogued 14 / -  this packet contains 100 different
BRITISH COLONIALS including Mauritius, Johore,
Sudan, Cyprus, Newfoundland, Gold Coast Id. ,  Id.,
I j d .  and 2d., Nigeria jd. ,  Id., I i d . ,  2d. and 3d., Iraq
surcharged and pictorial, English 2 6 postage due, New
Zealand | d . ,  Id.,  l | d . ,  2d., 3d., 4d. and 1 / - ,  Australia
Kingsford Smith, Sydney Bridge, both engraved and
lithographed, etc., etc. This collection is really a gift,
but is offered a t  I / -  to introduce my “WORTH
WHILE”  approval sheets. Without  approvals the price
is 2/6. If not entirely satisfied, MONEY BACK.

JOS. H. GAZE, DIDSBURY, MANCHESTER.

1 ,000  MS  5
Postage 2 | d .  ex. Abroad 6d. ex.

D .  '1 he “ 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 holding duplicates; 25 British Colonials, usually sold a t  jd.  to Id.  each, including new and obsolete
issues; 375 Magic “Strip” Mounts, which mount stamps three times as quickly as the old-fashioned single ones; my  price list of
stamp bargains. In addition, free sets will be sent to those who send names of stamp-collecting friends. ,4sA for my famous

Approvals. “B.O.P.” and “Captain” monthly parts cheap; also 24 bound volumes of “Chums.” Write for particulars.
H. C. WATKINS, “M”  DEPT., GRANVILLE ROAD, BARNET

JUCO SLAVIA Collection, 50 all diff. 6d., 100 ditto,
1/6.—Sanders, 90, Newlands Avenue, Southampton.

■MBH MARCH SPECIAL OFFERS ■■MMHI
3 Sudan Mint, 1935, illustrated Page 199 . . .  9Jd.

20 Nyassa, Camels and Giraffes (cat. 5/11) . . .  1/9
5 St. Helena, 1934 Centenary Mint, J-3d. . . .  l id.
5 British Guiana, 1934, Mint, lc.-6c. . . .  l id.
3 Transjordania, Mint Im., 3m., 4m. . . .  4d.
5 N. Mongolia. 1927 Mint ............................ 6d.
8 Gambia, K.E. and K.G.................................... 9d.

10  Saar, Pictorials ......................................... 6d.
4 Trinidad, 1935 Mint, 1c., 2c., 3c., 6c. . . .  9jd.

I Cash with order. Post extra.
T.R.Hughes.Dcpt. M.M., 7, Winchester Road, N.W.3

MINT  BRIT ISH  COLONIALS  FREE
This offer includes Cyprus, Cayman Is., Egypt Air Mail,
Sudan, Turks and Caicos, Zanzibar, etc. Absolutely
Free to  genuine applicants for Approvals. Postage paid

both ways.
WILLIAMS, 7. ISLINGTON ROAD, TOWCESTER.

Old Duplicates going cheap on approvals. One book
free to every 20th applicant. Send postage.— H.
Sanson, P.O., Locks Bottom, Farnborough, Kent.

FREE Montserrat ,  Barbados FREE
Either of these superb unused pictorials with pkt .  of 20
stamps incl. Palestine, India. FREE with appros. 2d.

postage secures further pkt .  of 10 Br. Cols.
WALKER/ROOKLEY, SOLIHULL, BIRMINGHAM.
4 Papua Jubilee, Id.,  2d., 3d.,  5d. Mint, 1 / - ;  4 Trinidad
I ,  2, 3, 6c. currency changed, 8d.; 3 Cyprus 1934 Pict.,
3d.; 3 Paraguay Columbus, 2 |d . ;  3 Russia Portraits,
2 |d . ;  4 Abyssinia 1919, 4d. Post l£d. extra. Selections

|d .  stamps (30 for 6d.), big variety on request.
J .  R. MORRIS, 9, Audley Road, Folkestone, Kent.

FREE! Zoological Packet and 15 Eastern Stamps to
approval applicants.—G. Kingsmill, New Barnet, Herts.

I WANT 500
regular customers. Collectors who are so
satisfied with the value offered in my  selections
tha t  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.

FINE STAMPS sent on approval a t  real bargain
prices tha t  will astonish you. Attractive selections
of all countries. Everything from Jd .  “Space-Fillers”
to high class items. State  requirements. No Gifts.
Prices from |rd. to | t h  Gibbons.—Campbell, Haldon
Avenue, Teignmouth.
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Stamp Gossip
and Notes on New Issues
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Stamp Collecting—{Continued from page 197)

became more and more apparent, and the
perforating machine came into being* There
are three principal types in use. The “comb"
machine has its perforating pins so arranged
that they perforate one long line and a num-
ber of short ones at  right angles in one blow.
Sheets perforated by a comb machine can be
distinguished by the fact that the margin at
the bottom of each sheet is perforated at
right angles to its edge. "Single line"
machines perforate one line a t  a time, and

when all
the lines
ac ros s
the sheet
have
been
c o m -
plet  ed  ,
the sheet
is turned
and the
side per-
forations
a re

made. The third machine is known as the
"harrow." This perforates the whole of the
sheet of stamps in one blow, the pins being
laid out in tectangles so that they have the
appearance of the agricultural harrow.

Perforations are of importance, in that a
variation in the number of perforations to
each stamp often indicates the introduction
of a new machine, and therefore assists in
putting an approximate date on the appear-
ance of any particular
stamp of a design that has
been employed for a long
time. The standard of per-
forations is the number of
holes that appears in a
space of two centimetres.
Thus the description Perf.
12J means that the stamp
is perforated all round with
12 |  perforations to every
two centimetres. If the
spacing at the top and
sides varies, it is customary
to indicate the top figure first; thus
12 |x  13 means that the perforation along
the top is 12 |  and down the sides 13.

Any stamp dealer can supply a per-
foration gauge marked with rows of
black dots that fit exactly into the per-
forated holes. To find the perforation
number of a stamp, move its edge up
and down these rows until the dots in
one of the rows fit the side of the stamp.
The figure on the gaug
alongside that row gives
the perforation number.

Another system of separ-
ating stamps is rouletting,
which differs from perforat-
ing in that no paper is
actually cut away from the
sheet. What is known as a
normal roulette consists of
a series of short straight
cuts made by a toothed
wheel. There are also zig-
zag, serpentine and saw
roulettes, each of these
terms being descriptive of the actual
arrangement of the cuts.

The last feature of stamp anatomy to
come under review is the gum, but this is
not a feature calling for extensive study. An
examination of the gum is necessary only
when a variation in colour enables the
collector to distinguish between stamps
printed at different periods or between
genuine and doubtful stamps.

The MacArthur Centenary
We illustrate here the design of Aus-

tralia's MacArthur centenary issue to which
we referred briefly in the February "Af.M

Captain John MacArthur was the
founder of the Australian wool
industry. In 1797 he imported
four or five Merino ewes and
three Merino rams from the
Cape of Good Hope, and with
this small flock established
the first Australian sheep farm.
In 1827 wool from his flocks
achieved a world record market
price, and from that point
Australia’s wool industry has
increased by leaps and bounds.

It is the centenary of his
death in 1834 that is cele-

brated by this stamp issue, which com-
prises three values, 2d., 3d., and 9d., each
of them bearing the design illustrated here,
showing a prize Merino ram, with a typical
sheep "run" as its background.

Australia’s New Air Stamp
The general opinion of Australia’s new

1 /6  air stamp used for the first time in the
special Christmas air mail will be highly
complimentary, for it is indeed a beautiful
piece of stamp production. As our illustra-
tion shows, the design depicts Mercury
—the "messenger" of the ancient Greek
Gods—winging his way across the hemis-
pheres.♦ * ♦

Among
our stamp
illustrations
this month
there are
two f rom
the Swedish
series com-
memorating
the  f i l t h
cen tena ry
of the foun-
d a t  i o  n of
Sweden’s Parliament. These are the 35
ore value, showing a view of the Houses of
Parliament, and 60 ore value, showing a
group of representatives of the Four
Estates, the original constituents of the
Government, the Nobility, the Clergy, the
Burghers and the Peasants.

Forthcoming Colonials
The movement in Colonial stamp de-

sign from the simple King’s Head design
to the purely pictorial is rapidly gaining
impetus, and following the Cyprus issue,
specimens from which are illustrated in
this issue, there are to come full issues
for the Cayman Islands and for the
new postal administration of Kenya,
Uganda and Tanganyika. We hope to
give next month full details of these
impending issues.

We thank Stanley Gibbons Ltd. for their courtesy in
loaning the stamps from which the illustrations for our
stamp pages have been made.

The Gordon Memorial Issue
This month we are able to illustrate the

Sudan issue commemorating the 50th
anniversary of the death of General
Gordon, who was killed on the steps of
Government House at Khar-
toum on 26th January, 1885,
during the siege by the fanatical
Mahdi, two days before
Kitchener’s relief force arrived.

The portrait of General
Gordon illustrated here, show-
ing him wearing the Egyptian
tarboosh, is used on all the four
lower values 5 mils to 15
mils.

The high values, 20p. and
50p. t show the scene at the
first memorial service to
Gordon, held 13 |  years later in front of the
ruins of Government House. Lord (then
Sir Herbert) Kitchener, Sirdar of Egypt,
had at last succeeded in crushing the

Sudanese rebels at the
battle of Omd urman, and
his first act on entering
Khartoum was to hold this
memorial service to Gordon.
The stamp design shows
Kitchener and a contin-
gent of his forces, together
with the four army chap-
lains, Anglican, Presby-
terian, Roman Catholic and
Wesleyan, who jointly con-
ducted the service.

The third design, used
for the 2p., 5p. and lOp. stamps, shows the
Gordon Memorial College founded by
Kitchener as the most suitable permanent
memorial to Gordon. Kitchener appealed
for £100,000 to found a school "which
would provide most practical useful edu-
cation possible to boys for their future in
the Sudan." The required money was
subscribed within a month, and the school
was opened in November, 1902.

Eat More Fruit!
Roumania recently held a

National Fruit Week, and
as part of the propaganda
two stamps were issued,
1 and 2 leu values. The
design used for both stamps
showed a young girl stretch-
ing up her arms towards a
bunch of grapes hanging
on a vine.★ * *

A movement is on foot to
secure the absorption of

South West Africa into the Union. Since
1920 the territory, formerly a German
Colony, has been administered by the Union
Government under a League of Nations
mandate. The elections of the Legislative
Assembly are held once in every five years,
and at the recent election the United party
—non-German—gained the necessary two-
thirds majority to enable it to apply for
permanent inclusion in the Union.

□

□
□
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MECCANO
PARTS & ACCESSORIES

REAL ENGINEERING PARTS IN  MINIATURE
PRICES OF  PARTS

ILLUSTRATED (Cont.)

90. 2 | *  Curved Strips, 2g*
radius each

90a. 2 | *  Curved Strips, cranked,
11* radius, 4 to circle . . .  „

Sprocket Wheels, 56 teeth,
3*  diam „

Sprocket Wheels, 18 teeth.
1 * diam

PRICES OF  PARTS
ILLUSTRATED

Meccano parts, many of which are here Illustrated, combine to  form
a complete miniature engineering system w i th  which practically
any movement known In mechanics may be correctly reproduced.

New parts are always being introduced i n  order to keep Meccano
model-building i n  line w i th  the most modern engineering

requirements. The greatest care is taken i n  the designing of
these parts to ensure chat they function exactly as their

counterparts in actual engineering practice. Ask your
dealer for the latest complete illustrated price l ist.

MECCANO LTD., Binns Road
LIVERPOOL 13

No. d.No.
3,
9b.

10.
11.
12a.
19a.

0

0
95b.

0 6
96.

1*d lam...................................... 0
Braced Girders, 124 '  long 4 doz. 2
Single Bent Strips . . .
Flat Girders, 3J*  long
Architraves
Rack Strips, 3 | *
Girder Frames
Hub Discs. 54 '
Channel Segments (8

circle, 11 4 '  diam.)
Cone Pulley 1
Reversed Angle Brackets, 1 *4  doz-0

„ ., „ 4 '  . .  0

3
699.

102.
103d.
108.
110.
113,
118.
119.

20.
20b. each 0

4 doz. 0
doz.
each

6
2
3
3

19c,
0
020a.

21.
22.
23a.

30 co
0 4

3
4
3
3

32 123.
124.
125.
126.
126a.
129.
132.
133.
133a.
137.
139.
143.
145.

I2322a,
Trunnions
Flat Trunnions
Rack Segments, 3 '  diam.
Flywheels, 2 } *  diam.
Corner Brackets, 14 '

Wheel Flanges
Flanged Brackets (right) . . .
Circular Girders, 54 '  diam.
Circular Strips, 7 J* diam.

over all
Pawls, w i th  Pivot Bolt and

Nuts
Ratchet Wheels
Corner Angle Brackets, 4 ' ,

r ight hand
Corner Angle Brackets, J ' ,

left hand 0
Channel Bearings, 1| Mx1 each 0
Girder  Brackets, 2 'x1  *x4* 2 for 0
Geared Roller Bearings . . .  each 20
Ball Bearings, 4*  diam. . . .
Eccentrics, | *  throw
Toothed Gear Ring, 34 '  diam

{133 external teeth 1
95 internal „ f

0
0
0
2
0
0
0
0

pair
eachI26 1 2923.

24.
26.
26a.
26b.

29 5
045Pinion Wheels, | ' d i a

....................... r „

....................... r ,.
Gear Wheels

50 teeth to  gear wi th  pinion each 0
■ 57 , .  „ , ,  J*  . .  „ 0

Contrate Wheels, 1 4* diam. , ,  0
. .  » 3 '  , .  . ,  0

Bevel Gears, g*, 26 teeth . . .  , ,  0
I*.  16 0

14*. 48 1
(30a and 30c can only be used together)

Gear Wheels, 1* ,  38 teeth each 0 10
Worms
Cranked Bent Strips
Double , ,  „

, ,  Angle Strips, 24 '  x 1 *  4 doz, 0
Perforated Strips, slotted,

54* long doz.
Windmil l  Sails 4 for
Triangular Plates, 1 * each

3
2
027.

27a.
28.
29.
30.
30a.
30c.

96
90

147.7
6
6

o
o

3
6148.

154a,
4 doz. 0 62727  A31.

32.
44.
45.
46.
55.

26 154b.
6
2
3
0

I26A
160.
161.
167.
168.
170.
180.

20  A
61.
77. 95* 26  AI33

I60

Perforated Strips, 34'
Angle Girders, 34  ' ...........

A doz. 0
0 0

Flat Brackets ................... doz. 0
Double Brackets ........... , .  0
Angle Brackets, 1 '  x 1 ' 4 doz. 0
Wheels, 3* diam., w i th  set

screws ........................... each 0
Flanged Wheels, 1 4 '  diam. . .  0

„ » r . . . .  0
Pulley Wheels

6*  dia. wi th  centre boss and
set screw ........................... each 1

2 '  „ „ 0
u *  .............................. „ 0
1 *  „ . .  0
4* dia. w i th  centre boss and

grub screw . .  0
1 *  dia. without centre boss

and grub screw . . .  . . . „ 0
F .............................. . .  0
Bush Wheels ................... . ,  0
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HORNBY  ROLLING STOCK

OIL TANK WAGON
“MOBILOIL •’

Finished i n  batt leship
grey.  Pr ice 2/-

PETROL TANK
WAGON “B .P .”

Finished I n  ye l low.
OIL TANK WAGON

“ CASTROL ”
An  at t ract ive mode l .
Enamelled green w i t h  le t te r -
ing i n  red .  Price 2/ -

PETROL TANK
WAGON “SHELL  ”

Finished i n  red .
Pr ice 2/-

FIBRE WAGON
Th is  is an Interest ing
mode l  of  a type of  wagon
used i n  France and o the r

European countr ies.
Pr ice 1 /3

GAUGE OHORNBY SERIES

Now is the  t ime  to  add to you r  Ho rnby  Railway.
Every boy knows that  a real  rai lway system is
constantly expanding and developing. New ro l l i ng
stock and new equipment  are added; new tracks
are la id;  new stations, signal cabins and goods
sheds are bu i l t ;  new tunnels and viaducts are con-
structed—every effort is made to cater for mode rn
requirements.  You r  Hornby rai lway, too, can be
run  i n  the  same progressive manner.  One  by one
you can add Coaches, Trucks,  Wagons and Vans
o f  the  latest types; and Stations, Signals, Bridges,
Turntables and Engine Sheds chat w i l l  gradually
conver t  your  present Hornby  rai lway i n to  a real ly
f ine model  rai lway system.

Ask you r  dealer to show you the  fu l l  range of
Hornby  Rol l ing Stock and Accessories.

MEAT VAN
This Is a very  real ist ic
model .  Available l e t t e red
L.M.S. on ly .  Pr ice 1 /1  1

BRAKE VAN (French Type)
Let tered "No rd . "  Beauti-
fu l l y  finished In  co lours.
Open ing  doors.  Pr ice 4/-

BANANA VAN
An  attract ive model ,
finished i n  ye l low and
green. Pr ice 2 9

MITROPA COACH No. 3
Let te red  " M i t ropa , "  with e i the r  " Splesewagen
o r  "Sch la fwagen"  I n  go ld .  Beauti ful ly finished
in  red enamel w i t h  wh i t e  roof. Pr ice 1 2 /6

BARREL WAGON
This is another  in terest ing
mode l  o f  a type of  wagon
used i n  France and o the r

European counries.
Price 2 6

♦OPEN WAGON
Similar t o  Hornby  Wagon
No .  1 bu t f i t t ed  w i t h  centre
tarpaul in suppor t ing  ra i l .

Price 2/-

MILK TRAFFIC VAN No. 1
Fi t ted w i t h  sl id ing doors.
Comp le te  w i t h  m i l k  cans.

Pr ice 2 /1  1
GAS CYLINDER WAGON
Finished i n  red ,  l e t t e red
gold.  P r i ce  1 /11

w
No. 2 SALOON COACH

Realistic i n  design and beaut i ful ly finished
Two types are available : L.M.S. (as i l lustrated)
enamelled maroon,  and L.N.E.R. enamelled
b rown .  Suitable for 2-ft. radius rails on l y .

Price 9 6

W1NE WAGON
DOUBLE BARREL

An  at t ract ive mode l  art ist ic-
al ly enamelled I n  red and
green. Price 4 /6

ROTARY TIPPING WAGON
No. 1

Finished i n  orange.
Price 2 /6

COVERED WAGON
(French Typei

This wagon is f i t ted
w i th  frame and sheet.
French type le t tered
"No rd . "  Price 2 6

SIDE TIPPING WAGON
Excel lent design and
finish. Le t te red “ Rober t
Hudson  L td . ”  Pr ice 2/-

CHOCOLATE VAN
“CADBURY’S ’ ’

This new van is beaut i fu l ly
enamelled i n  b lue w i t h
orange roof. Pr ice 2 /9

HORNBY No. 2 SPECIAL PULLMAN COACH
As supplied w i t h  No .  2 Special and No .  3 Pul lman
Tra in  Sets. ” ’
detai l  and f inish,
on ly .

TIMBER WAGON No. 1
Beauti ful ly enamelled i n
ye l low  and red .  Price 1 /6

SNOW PLOUGH
Wi th  revolv ing p lough
dr i ven  from f ron t  axle.

Price 3 9

* REFRIGERATOR VAN
Beauti ful ly enamelled.
Fi t ted w i t h  opening doors .

Price 2 9

This splendid coach is perfect i n
Suitable for 2-ft. radius rails

Pr ice 13 / -

♦GUNPOWDER VAN
Finished i n  red.  W i th
opening  doors .  Price 2 /9

LUMBER WAGON No. 1
Fi t ted  w i t h  bolsters and
stanchions for log trans-
por t .  Price 1 /6

CRANE TRUCK
Finished i n  b rown and
blue.  Price 2 /1  1

• HOPPER WAGON
Mechanically unloaded.

Finished I n  green.  Pr ice 3 /6
TROLLEY WAGON

Finished i n  b rown  and blue.  Suitable for 2-ft.
radius rails on l y .  Pr ice 3 /1  1

CATTLE TRUCK
No. 1

Fi t ted  w i th  sl iding doors.
Very realist ic design.

Price 2 /9

MILK TANK WAGON
“UNITED DAIR IES"
A very  realist ic model ,
finished b lue and
wh i t e .  Price 4 /6

BITUMEN TANK
WAGON “ COLAS ’

Finished i n  b lue .
Price 3 6

MITROPA COACH No. 0
Finished I n  red  w i t h  wh i t e
roof. Le t te red  " M ic ropa , ”
w i t h  e i t he r  " Speisewagen "
o r  ” Schlafwagen ” i n  gold.

Pr ice 1 /6

TIMBER WAGON No. 2
Beautiful ly enamelled i n  green and red.  Suitable
for  2-f t .  radius rails on ly .  Price 2 /6

LUMBER WAGON No. 2
Fi t ted w i th  bolsters and stanchions for log
t ranspor t .  Suitable fo r  2-ft.  radius rails on l y .

Price 2 11
• I n  L .N  rE.R . ,  G.W7. or S .R .  Uttering.

Manufactured by MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13

COAL WAGON
This is s imi lar  to  Ho rnby
Wagon No .  1 .  • • -
w i t h  embossed
t ion  o f  coal.

MILK TRAFFIC VAN
No. 0

An  at t ract ive mode l .
Available le t te red  G .W.
on ly .  Price 1 /11

FISH VAN
This is a dist inct ive
model .  Available l e t -

tered N.E .  on ly .

CEMENT WAGON
The doo r  a t  t he  t op  opens.
Finished I n  br igh t  red .

Pr ice  2 /6
I t  is f itted

representa-
Price 2 /3
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■— Run your .Models with, a

MECCANO
POWER UNIT

This splendid Meccano mode! of a
Pontoon Crane is realistically
operated by means of a Meccano

Electric Motor

(Vo. E1 Electric Motor {6-voU

If you want to  obtain the fullest enjoyment from the Meccano hobby you should operate
your models by means of one of the Meccano power units listed below. Each one is strongly made
and the utmost care is taken in its manufacture to ensure that i t  wi l l  give entire satisfaction.

MECCANO TRANSFORMERS
A Meccano Transformer provides a means of  dr iv ing a

Meccano Electric Motor  o r  Ho rnby  Electric Locomot ive from
the mains where this is alternating cur rent .  There are six  Trans-
formers i n  the  scries, all  o f  wh ich  arc available for the fol lowing
A,C.  supplies: 100/110 volts, 50 cycles; 200/250 volts, 50 cycles;
225/250 volts, 50 cycles. Any  of  these Transformers can be
specially wound  for supplies o ther  than the above. When
order ing a Transformer the voltage and frequency of  the
supply must  always be stated.

No .  T6  Transformer (Ou tpu t  25 VA  at 9 volts) for 6-vol:
Electric Motors and Locomotives. Fit ted w i th  speed regulator.

Price 17 /6
No .  T6M Transformer (Ou tpu t  25 VA  a t  9 volts) for 6-volt
Electric Motors and Locomotives. This is similar co No .  T6,
but  is no t  fitted w i t h  a speed regulator . . .  . . .  Price 12 /6

No .  T6A Transformer (Outpu t  40 VA  at 9/3A volts) for 6-vol t
Electric Motors and Locomotives. Fit ted with speed regu-
lator and separate c i rcu i t  for supplying cur ren t  for
eighteen 34-vol t  lamps ......................................... Price 22/6

No .  T20 Transformer (Ou tpu t  20 VA  at 20 volts) for 20-volt
Electric Motors  and Locomotives. Fit ted w i t h  5-$tud speed
regulator ....................................................... . . .  Price 17/6

No ,  T20M Transformer (Ou tpu t  20 VA  at 20 volts) for 20-volc
Electric Motors and Locomotives. This is similar to No .  T20.
bu t  is not Fitted w i t h  speed regulator ................ Price 12 /6

CLOCKWORK MOTORS
X Series Clockwork  Mo to r .  This non-reversing Motor  «
specially designed to dr ive  models bu i l t  w i th  Meccano X
Series parts . . .  ...................................................... Price 2/6
No .  1 Clockwork  Motor. Non-reversing ........................ 5/-
No.  1A Clockwork Motor. Reversing ......................... 7/6
No ,  2 Clockwork  Motor ,  Reversing ......................... 10/-

ELECTRIC MOTORS
No. E1 Electric Motor  (6-volt). Non-reversing . . .  Price 9/-
No .  E6 Electric Motor  (6-volt) .  Reversing
No. E l  20 Electric Moto r  (20-volt).  Non-reverstng
No ,  E20A Electric Motor  (20-vok).  Non-reversing
No .  E20B Electric Motor  (20-volc), Reversing

It is impor tant  co note that the 6-voit  Electr ic Motors
cannot be run  satisfactorily from d ry  cells.

„ 15 /6
.. 10/-
. ,  16/6
, .  18 /6

ACCUMULATORS
6-volt 20 amp.  h r .  Accumulator for running  6-volt

Meccano Electric Mo to rs.......................................... Price 27/9
2-volt  20 amp. h r  Accumulator for convert ing a

4-vo l t  accumulator to 6-volt

RESI8TANCE CONTROLLERS (6-volt or 20-volt
By use o f  these Contro l lers  the  speed of  Meccano Electric

Motors and Hornby  Electric Trains can be regulated as desired.
Price f6-volt o r  20-vol t )  3/9

E6 Electric Motor (6-voii

No. E2QA Electric Motor (20-voit)
No.  T20A Transformer (Ou tpu t  35 VA  at 20/31 volts) for
2CLvolt Electric Motors and Locomotives. F i t ted w i th  speed
regulator and ou tpu t  sockets for l ight ing lamps . . .  Price 22/6

MECCANO STEAM ENGINE
Price ........................... - ......................... . . .  25/-

MECCANO LIMITED - BINNS ROAD - LIVERPOOL 13

No. 2 Clockwork Motor

Resistance Controller

Accumulator
[6-volI, 20 amp. hr.)X -series Clockwork Motor No. 1 Clockwork MotorNo. T20 Transformer
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BOYS! Here is A REAL
Super “Adana” High  Speed Automatic Self-Inking

PRINTING MACHINE!
WILL PRINT

1,000 COPIES PER HOUR
There’s not a more exciting or interesting
hobby than printing on my Wonderful
Invention. You can print your own Note-
headings and Visiting Cards—Entertain-
ment Programmes—Party Invitation Cards
and a 101 other interesting things. It’s so
fascinating that you’ll want to spend every
spare moment at it!

BOYS! Here is something you’ve often
wished for—a Real Printing Machine!
Not a toy or a model but an Automatic
Self-Inking Adana Machine which uses real
Printer’s Metal Type and produces work
just like that done by Professional Printers.

DadGet
to

you
Right
Away

one

A GREAT
OPPORTUNITY
NO BOY SHOULD POSSIBLY MISS!
No more “make-shift" rubber stamps or duplicators—here's the real thing
and so low in price that you MUST NOT miss the chance of getting it! 7
Let me tell you all about my Wonderful Machine and what it  will do. Sencf
the coupon alongside TO-DAY and I will send you FREE actual samples
of work produced and explain how I will let you have i t  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 i t  NOW. Send the Coupon alongside at once to
Mr. D. A.  ADANA (Dept. M.C.15), 17, Church St., Twickenham, Middlesex.

LONDON Showrooms: Ludgate House, Fleet Street, E.C.4.
MANCHESTER Showrooms: 60, Oldham Street,

To Mr, D. A. Adana (Dept. M.C.15), 17, Church St.,
Twickenham, Middlesex.
Dear Sir,

Please send me at  once and FREE, full
details of your Wonderful Adana Printing
Machine—together with samples of ACTUAL
Work produced, and Easy Payment Terms.

I Cut out this Coupon and Post at once
/ with your full name and address attached.

WHAT A THRILLING HOBBY
Here are

some of the
th ings  my
Machine

will  pr int
Fixture Cards
Concert

Programmes

Dance
Invitation Cards

Noteheadings

Visiting Cards

Menus

Tradesmans'
Bills

Club Notices

Etc., Etc.

meccanoindex.co.uk
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Hornby Rails, Points and Crossings

EA2|

EDC2E8 i

Rails for Electric Trains, Gauge 0 ,  1£
DOUBLE SYMMETRICAL POINTS

For 1-ft, Radius Curves
EDSR1 Double symmetrical

points, right-hand
EDSL1 Double symmetrical

points/ left-hand
For 2-ft. Radius Curves

Double symmetrical*1
points, right-hand I { 7 ,

Double symmetrical f - P"  P®" l f

points, left-hand J
PARALLEL POINTS

Parallel points, r igh t -hand!  per pair
Parallel points, left-hand J 7/-

CROSSOVER POINTS
Crossover points, right-hand !per pair
Crossover points, left-hand f 24/-

1/3
1/3

CURVED RAILS
1-ft. Radius

Curved Rails . . .
Curved half rails
Curved quarter rails . . .

2-ft. Radius
Curved rails
Curved half rails
Curved quarter rails . . .

EA1
EA 11
EAIJ

per doz. 5/-
„ 4/6
,, 4/- . . .  per’pair 6/-

EA2
EA2 |
EA2 |
EDC2

per doz. 5/-
., 4/6

'w wA Yuvs, j. jajLLa . , , .  4* / “
Curved rails, double track, i doz. 9/-

STRAICHT RAILS
Straight rails ............... per doz. 5/-
Straight half rails . . .  „ 4/6
Straight quarter rails . . .  „ 4/-
Straight rails, double track,  | doz. 8/6

POINTS
For 1-ft Radius Curves

Right-hand points! n . r nai r  5 / o
Left-hand points f per  pair $/ y

For 2-ft. Radius Curves

EDSR2

EDSL2
EBl
EBfr
EBl
EDS1

EPPR2
EPPL2]

ECOR2
ECOL2EPRI

EPL1
eachSwitch rail (20-volt)

Switch rail (6-volt)
Terminal Connecting Plates

(20-volt) ................
Terminal Connecting Plates

(6-volt) ............................

EMC20
EMC6
TCP20

EPR2?Right-hand points'!
EPL2’’Left-hand points j " Pe r Pa “ 6 /«

CROSSINGS
Acute-angle crossings
Right-angle crossings

1/3
ECA
ECR

each 2/9
„ 2/9

TCP6
1/3

Rails for Clockwork and Steam Trains,  Gauge 0,
POINTS

9-in. Radius (for MO Trains)
MR9 Right-hand points ! ■ 3 / _
ML9 Left-hand points f ••• P«- pair 3/

For 1-ft. Radius Curves
PR1 Right-hand points! - * ,
PL1 Left-hand points / . . .  per pair 3 /

For 2-ft. Radius Curves
PR2 Right-hand points! - - ,
PL2 Left-hand points / . - pe r  pair 3/
PSR2 Points on solid base, right-'!

PSL2 Points on solid base, left- r Pe r Pa r ®/®
hand . . .  . . .  J

CURVED RAILS
9-in. Radius (for MO Trains)

Curved rails ................ per doz. 2/6
Curved brake rails . . .  each 3d.

1-ft. Radius
Curved rails . . .  . . .  per doz. 3/6
Curved half rails . . .  „ 3/-
Curved quarter rails . . .  „ 2 /6
Curved brake rails . . .  each 4d.

2-ft. Radius
Curved rails ................ per doz. 3/6
Curved half-rails . . .  „ 3/-
Curved quarter rails . . .  „ 2/6
Curved brake rails . . .  each 5d.
Curved rails, double track, | doz. 6/-

STRAIGHT RAILS
Straight rails (for MO Trains),

per doz. 2/6
Straight rails ................ „ 3/6
Straight half rails . . .  „ 3/-
Straight quarter rails . . .  „ 2/6
Straight brake rails . . . each 4d.
Straight brake and reverse rails,

each 1/6
Straight rails, double track, A doz. 5 /3

CROSSINGS
Acute-angle crossings

(for 1-ft. radius tracks) each 1/9
Acute-angle crossings

(for 2-ft. radius tracks) „ 1/6
Right-angle crossings

(for 1-ft. radius tracks) „ 1/9
Right-angle crossings

(for 2-ft. radius tracks) „ 1/6

M9
MBS

Al
AH
AH
AB1

A2
A2|
A2 |
AB2
DC2 PARALLEL POINTS

PPR2 Parallel points, right-hand \ . , /fi
PPL2 Parallel points, left-hand / per  pa i r

BM

Bl
Bi
Bi
BB1
BBRI

DS1

DOUBLE SYMMETRICAL POINTS
For 1-ft. Radius Curves

DSR1 Double symmetrical'!
points, right-hand I ■

DSL1 Double symmetrical r *** p p

points, left-hand J
For 2-ft. Radius Curves

DSR2 Double symmetrical
points, right-hand I {

DSL2 Double symmetrical f "* pa l r

points, left-hand J

3/6

CAI

CA2

CR1

CR2

3/6

CROSSOVER*POINTS
COR2 Crossover points, right-hand A perpai r
COL2 Crossover points, left-hand / 12/-
RCP Rail Connecting Plates . . .  J doz. 2d.

Ordinary Track to  Electrical
BCl Straight centre rails . . .  per doz, 1 / -
BCJ Straight centre half rails . . .  „ 9d.
BC| Straight centre quarter rails „ 6d.

Centre Rails for Converting
1-ft. Radius

AC1 Curved centre rails . . .  per doz. 1/-
AC1 |  Curved centre half rails „ 9d.
ACH Curved centre quarter rails „ 6d.

2-ft.  Radius
AC2 Curved centre rails . . .  per doz. 1/-
AC24- Curved centre half rails „ 9d.
AC2J Curved centre quarter rails „ 6d.

ICR Insulators for insulating
centre rails ................ per doz. 3d.

CCR Clips for fixing centre rails „ 6d.

Many interesting illustrations and much useful information regarding Hornby Railway layouts are
given in the booklets entitled “How to plan your Hornby Railway," and "Hornby Layouts—-One
Hundred Suggestions." Each of these booklets is obtainable from your dealer, price 3d., or from

Meccano Ltd., Binns Road, Liverpool 13, price 4d. post free.

MANUFACTURED BY MECCANO LTD.,  B INNS ROAD,  L IVERPOOL 13
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aoHOMEISDULL -
x/iasa R|  LEY jS j
BILLIARD TABLEs S l

Hours of endless enjoyment may be spent on a Riley
Billiard Table—enjoyment in which all the family can
participate. Father, mother, boys and girls will be equally
keen on this popular pastime. But it should be played on a
REAL Billiard Tabic and not a toy. Play it on a Riley,
every model of which is a perfect replica in construction of
a full size Billiard Table. Sizes and prices of Riley "Home"
Billiard Tables are shown below, also the easy monthly

payments.
4 ft. 4 ins. X 2 ft. 4 ins. . . .  £7 0
5 ft. 4 ins. x 2 ft. 10 ins. . . .  £9 0
6 ft. 4 ins. x 3 ft. 4 ins. ...£11 15
7 ft. 4 ins. X 3 ft. 10 ins. ...£15 0
8 ft. 4 ins. x 4 ft. 4 ins. ...£21 10

i 8 / -  DOWN ;
■ brings immediate de- .
I livery of a Riley !I “Home” Billiard [
J Table. You pay [I balance as you play. J

7 DAYS’  J
I Free Trial. Rileys |
1 pay carriage and |
1 take transit risks. |
I V MB MB MB MB —— MB ™ ™ I

01 or in 8/-
0 20 10/3
0 • monthly 13/3
0 payments 17/-
Oj of 24/6

DINE AND PLAY ON THE SAME TABLE
The Riley ‘'Combine” Billiard and Dining Table offers something
unique in house furnishing, combining in one a beautiful dining
table and a flawless billiard table. After dining, it is ready in a

couple of minutes for a delightful game of billiards.
Available in many attractive designs, oak or mahogany, for cash
or on easy terms. Here are the sizes and prices for the round leg

mahogany pattern.
5 ft. 4 ins. x 2 ft.  10 ins. . . .
6 ft, 4 ins. x 3 ft. 4 ins. . . .
7 it .  4 ins. x 3 ft. 10 ins. . . .
8 ft. 4 ins. x 4 ft. 4 ins. ...
or in 13 or 20 monthly

payments.
Rileys are the largest
makers of full size
Billiard Tables in Great
Britain. Also specialists
in accessories, re-cover-

ing tables, etc.

Th i s  i s  t he  R i l ey
“Cabriote" design 6 ft.
site, £34 10 0 ,  or in  13
or 20 monthly payments.

£22 10 0
£26 10 0
£33 0 0
£43 0 0

E. J. RILEY LTD.
DEAL WORKS, ACCRINGTON

and Dept. 6,  147, Aldersgate Street, London. E.C.l

I -------------------- f
I WRITE |
I TO-DAY |
I FOR
I ART LIST. |
I -------------------- 1

A

MODEL

GLIDER

THATRALEIGH
THE ALL-STEEL  B ICYCLE
The chap who knows about bikes always wants a
Raleigh. He appreciates its finer points, its better
performance, its swift and easy running. He knows
a Raleigh’s so strong i t  can stand up to  the hardest
work. That its special all-steel frame is so well con-
structed and carefully balanced that the bike is
lightness itself. Also, it’s got a For Ever Guarantee!
Send for the “Book of  the Raleigh” to-day, and talk
i t  over with your people. Then your Dad wil l  say
“You’ve shown yourself an expert by choosing a
Raleigh.”
• From £4 .7 .6  Cash or 12 monthly payments of 8 /9 .
Fitted with Dunlop Tyres, Brooks* Saddle and the best of
everything. Specify the Sturmey-Archer Three-Speed Gear,
20/- extra. Send for free copy of "The Book of the
Raleigh" and name and address of nearest dealer.

THE RALEIGH CYCLE CO. LTD., NOTTINGHAM
(Depots and Agents Everywhere)

XROLLS!
O0X SKYBIRDS have

recently introduced this
' tailless flying model Sailplane or AJX

Glider, "The SWAN SAILPLANE/' which is •
something quite out of the ordinary and gives a
really remarkable performance. If will loop, rol l

and spin! The price is only 2 Z-.

SHIPSERIES
CONSTRUCTIVE WATERLINE MODELS OF  FAMOUS SHIPS

Scale JOO feel equals 1 inch

SHIPS of the ROYAL NAVY, MER-
CHANT NAVY & ACCESSORIES

The latest accessory - DOCKS
These are supplied in  recdons. Dock 6 *x2 ’  w i th  Shed

and 3 cranes. Price 1 / - .
For address of nearest Agent write:

A. J. HOLLADAY & CO. LTD.
3, ALDEKMANBURY AVENUE. LONDON,  E.C.2f i l  the Shirwy-Afcher l ipeed gear— the gear that 'makes cycling eaiy-

meccanoindex.co.uk
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In  1884

Gladstone,

A NEW AEROMODEL

Aeromodel No.  7, the S.E.5a. Well-known Wart ime Single-seater Fighter,
flown by famous British Aces. Aeromodel Construction Sets are acclaimed
by experienced model builders at home and abroad as “The Finest True

to Scale Kits obtainable.*'

<

:
Other  Models PRICE Post free G t .  Br i t .  do. Abroad

1. GIPSY MOTH ......................... 3/- 3/4 4/-
2. COMPER "SWIFT” .............. 3/6 3/10

3/10
4/6

3. PUSS MOTH ......................... 3/6 4/6
4. SCHNEIDER SEAPLANE 4/- 4/4 5/-
5. DE HAVILLAND “DRAGON" 7/6 8/- 8/9
6. DE HAVILLAND "FOXMOTH** 4/- 4/4 5/-
7. S.E.5a ..................................... 3 /6 3/10 4/6
B. HAWKER HART 5/- 5/6 «/-
Fill in the coupon and post i t  to-day. A Ad. stamp is sufficient i f  the envelope

is unsealed.--- - - -------------------- -------,
Please send me free illustrated literature containing full details of all
Aeromodel Sets.

Name .....................................................................................

Address . ....................................................................

I
1
1
I
I
I
I
I
t
I
I
I

the famous statesman, was
PRIME MINISTER of ENGLAND AEROMODELS LTD., Hooton Road, Willaston, Wirral, Cheshire.

______________________ - __________________________ J
Trade enquiries are invited

Gladstone was Prime Minister  of England in  1884— the
year Seccotine was  discovered* Both the  statesman and
the adhesive have achieved fame . . • in fact, Seccotine

is more popular to-day than ever before.
The proved strongest adhesive—more than twice as

strong as any other!
Use it on  your models. Just  a smear in
the joint and when it is set you won’t be
able to break it! There is always a job
for Seccotine in  the house—broken vases,
ornaments, furniture, etc.  Ask for
Seccotine and look for the name on  the

tube and carton.
Obtainable  from all good Stationers,  Chemists,
Ironmongers, e tc . ,  4%d., 6d.  and 9d .  a tube .

YOU CAN WIN
BIC CASH PRIZES
VALUABLE BOOKS
and National Savings Certificates

in the great

ESSAY COMPETITION
Ask your Baker for the TUROG ESSAY COMPETITION

FOLDER, giving full details—
or write to SPILLERS LIMITED, 40, ST. MARY AXE, LONDON,  E.C.3
T81 whenfull particulars will be immediately forthcoming.

£320
in  prizes

to be
won

4

<WONDERFUL BARGAINS IN
GENT.'S POCKET WATCHES

A Silverwhite Double Albert  presented FREE w i th  every watch.
Post free on three days’ approval.
Money returned i f  not satisfactory.

Gent.’s Nickelled lever w i th  patent unbreakable glass 2/9
Gent.’s superior 3-piece Nickelled lever, solid pinions, reliable time-

keeper, suitable for hard wear , . . .  5/6
Gent.'s highly recommended extra special Chromium case lever,

solid pinions, superior finish . . .  . . .  . . .  . . .  . . .  . . .  7/6
THE FINEST WATCH ON THE MARKET which cannot be beaten

for price o r  quality, highly recommended for those wanting a
gent.’s first-class Chrome model lever w i th  jewelled movement,
thoroughly examined and guaranteed 15/6

Wrist  watches from 5/6,  price list of  many others post free.

Stiles Morrison, M.M., Wholesale Watch Dealerand Exporter,
Buckhurst Hi l l ,  Essex, Eng.

meccanoindex.co.uk
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LOTT'S
CHEMISTRY
With one of these
sets you have your
own laboratory
and can make
many interesting
experiments
at home.

BOX 5. An  especially
fine set, containing
43 chemicals and
apparatus for 228 ex-
periments. Over and
above the contents
of the earlier boxes
I t  includes retort
stand and ring, wire
gauze, beaker and
crucible tongs. Extra
bottles of some of
the chemicals most
frequently used are
also included. As
illustrated above.

Price 21 / -

TEN MINUTES' EXERCISE A DAY
ON A TERRY STEEL STRAND WILL
DEVELOP YOUR CHEST AND
ARMS, AND HELP YOU TO

MAINTAIN YOUR FITNESS.

May we  send you our lists?

Herbert Terry & Sons Ltd.
Redditch, Eng.

Boys!
This is
the month
for kill ing
Vermin

Experiments in static and
current electricity, tvorking
models and scientific
instruments.

BOX 1 .  Contains apparatus and fully illus
trated instruction booklet for 42 experiments
including magnetic and compass experiments
static electricity, battery making, galvano
meter experiments, electro-plating, etc., etc.
as illustrated on r ight. Price 6/-

BOX 2. Contains appara-
tus and instructions for
84 experiments, including
measuring of currents,
resistance experiments,
further experiments in
magnetism, relay, buzzer,
electrically operated rail-
way signal, traffic signal,
etc., etc. Also contains
two complete Leclanche
cells wi th  necessary
chemicals, as illustrated
on left. Price 12 /6

Now is the time to enjoy really good sport outdoors w i th  a
B.S.A, A i r  Rifle, ki l l ing pests and vermin.

Rats, rooks, rabbits, the grey squirrel, etc., provide excellent
tests for your marksmanship and you can be proud of every one
you k i l l  for these pesu are very destructive.

The B.S.A. “Breakdown" A i r  Rifle Is specially designed for boys,
k weighs less than the standard models and can be loaded very
easily. I t  is nicely balanced and w i l l  k i l l  up  to  30 yards.

Ask Dad to get you a B.S.A. A i r  Rifle and do your  share against
pests and vermin. B.S.A, Pellets, .177 In.  size, cost only 2/3 per
1,000—37 accurate shots for one penny.

B.S.A
Air
Rifles
from

45  z-
or only
4 '3  a mon th Post the coupon to-day.

B.S.A. Guns Ltd., 92, Armoury Road, Birmingham, 11.
Send me the Air Rifle Leaflet.

Name . ..............................................

Address

LOTT’S Chemistry and Electricity Sets
Obtainable at  all leading Toy Dealers and Stores

WRITE FOR FREE ILLUSTRATED LISTS OF ALL LOTT’S PRODUCTS

Dept. M.M., LOTT’S BRICKS LTD., WATFORD, HERTS.

meccanoindex.co.uk
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MECCANO
STORAGE BOXES

Almost every Meccano boy purchases additional
Meccano parts from t ime  to  t ime,  bu t  there  is some-
times diff iculty  i n  f inding  suitable accommodation
for them. We  supply strongly made boxes that
have been specially designed for the  pur -
pose, enabling extra parts to be stored
neatly and methodically so that they are
always easily accessible. There are three
different sizes, each of
which is i l lustrated
and described
here.

No.  1 STORAGE BOX
This Storage Box is attrac-

t ively finished i n  colour,  and is
fitted w i t h  part i t ions. Two

special snap fasteners
are used to secure
the  l i d  instead of  the
lock and key shown
in  the i l lustrat ion.

Dimensions: Length 15 |
Ins. W id th  8 j  Ins. Depth
2¾ ins. ______Price 6 /—

No. 2 STORAGE BOX
No.  2 Storage Box is tastefully

finished in  red. The part i t ioned tray
w i t h  which i t  is fitted enables a large
quantity  of  parts to  be accommodated.

Dimensions: Length 14 |  Ins. Wid th  11 Ins.
Depth Ins. Price 1 OX-

NOTE: Wi th  slight modifications this box can be made
to accommodate the contents of the No.  3 Meccano
Kemex Outfit. We  are prepared to undertake the
necessary alterations at an extra charge of 2/6.

No. 3 STORAGE BOX
No.  3 Storage Box is a perfect receptacle for Meccano parts, strongly

made and attractively finished in  red.  I t  is f itted w i th  two brass handles,
and the l id  is secured by means of two snap fasteners. Two part i t ioned
trays are included, as shown in  the  i l lustration.

Dimensions: Length 20 Ins. Wid th  14 ins. Depth 5 J ins. Price 20/ -

MANUFACTURED BY

MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13

WATKINS & DONCASTER
Stock everything for the Collector of Birds’ Eggs,

Butterflies, Plants, etc.
FULL CATALOGUE PER RETURN OF POST.

Silkworm Eggs, 1 /3  per 100; Zinc Cages for Breeding,
6/3 each; Handbook on Keeping and Breeding, 2/3;

all post free.
Large stock of Books on  all branches of Natural History,

36, STRAND, LONDON, W.C.2.
P.O. Box 126. 'Phone: Temple Bar 9451.

BOND’S Cigarette Cards
Get

THE ONLY
COMPREHENSIVE CATALOGUE

Over 1,500 Series now Listed.
FREE AND POST FREE.

THE CIGARETTE CARD NEWS
The hobby’s monthly journal. Single copy 2ld. ,

six months, 1 /3  post free.
THE LONDON CIGARETTE CARD CO. LTD.,
Room E,  Cambridge House, Cambridge Road,

Chiswick, London, W.4,

CASTING MOULDS
Make your own lead soldiers, animals

Indians, etc.
Illustrated Catalogue free,

J.Toymou1ds,l8, Kenyon St., Birmingham

Standard Films. Electric Home Cinematographs,
cheap Lists—"Pictures," 109, Kenlor, Tooting, London.

Standard Films for Sale or Hire, from 5/- .—  Baers,
176, Wardour Street, W.L  Established 1907.

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. ’’Railway Magazine," "Locomotive,” "Model Rail-

way News,” and similar periodicals. Back volumes
and odd parts for sale. Also many other railway books.
Catalogue free.— Kerr, Cartmel, Grange, Lancashire.Send for this special Marklin Catalogue,

it is full of all types of Locomotives at
Bargain Prices.

RIGID and SMOOTH
IN ACTION.

GUARANTEED TO
TURN 1 CWT.

Fits MECCANO 11 hole
size. Useful with TRIX

and other toys.
Q/z :  or  9 /“
O O EACH post free
From your loral Toy
shop or Direct from

the Manufacturers:
G. M. PATENTS CO.,

80 Hardened Steel Balls.
8 Screwed Holes in each

section 5/32* diam.
Overall measurement 5|*.
Adjustable ‘ Hollow Centre

Screw.
Popular 5 Hole Size.

See our previous advts. in
this Magazine, Nov. to Feb.

26, NEW BUILDINGS, PRICE ST.. BIRMINGHAM, 4.

LOOK: Air Views, Postcards
3d.  each post free.

Parachute jump. Ships. Trains. Castles, etc, 7,000 in
stock. Lists 3d.

LYONS, 9, MANORGATE RD., KINGSTON, SURREY.

l i e  pH Mnrlplft bou Sht * Trains, electromotors,UoCU m U UU I ® en gi ne s.  Catalogue with details, 4Jd.
Central ‘Handl ' Supplies, 11, Friars Street, Ipswich.

BOND’S O’EUSTON ROAD LTD,
254, Euston Road, London, N.W.l

Estd. 1837 'Phone: Museum 7137

MOVIES AT HOME. How to make your own Cinema
Projector. Particulars free.—Moviescope (V), 116,
Brecknock Road, London, N.7. YOU

IN
DAYS!

Your Height increased in 14 days or money back! 3-5
inches rapidly gained; also perfect carriage and new
energy. Amazing Complete Course only 5/- .  Or Stamp
brings Free Book under plain cover. Write NOW to:
STEBBING SYSTEM (M), 28, Dean Rd., London, N.W.2

Cl  NEM  ATOGRAPHS  BS z
a
6
de

CINEMATOGRAPH F ILMS
Standard size only. Write for our Catalogue, post
free. Sample Film and Catalogue 1/- and 2/6.
Filmeries Co., 57, Lancaster Rd., Leytonstone, E . l l .

meccanoindex.co.uk
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C. LUCAS
Hobbies Depot

17. HOUGHTON ST., CLAYTON SQUARE

THE
LIVERPOOL, 1

: BOYS' ARCADIA

ROBOTS SCALE MODEL
Two-l lght,  3/- AEROPLANESThree-light, 3/9
Four-way l ight,

4/11
Search-light
2*  Lens 3/9
Giant 10 /6

Price list free.

SKYBIRD . . .  2 / - , 2 /6 ,3 / -
MODEL CRAFT 6d. each

(In parts to  make up)
FINISHED MODELS 1 /6 ,  2/-

L

1

If
)

•
BILLIARD TABLES
TENNIS TABLES

CHEMICAL OUTFITS
ELECTRICAL OUTFITS

MODEL THEATRES
CONJURING

AEROPLANE MATERIALS
MOTOR BOATS

CARPENTERS’ TOOLS
SAILING BOATS

STEAM-ELECTRIC-
CLOCKWORK MOTORS

AND MANY OTHER LINES

I FREE I.C.S. BOOKLET
THAT CONCERNS YOUR FUTURE

CYCLING
WITHOUT
A VEEDER
IS LIKE
LIVING
WITHOUT

A new interest awaits you i t
you fit a “ Veeder.” I t  tells
you to a fraction how far
you've travelled-how far
to go. The exact mileage
from one place to another—
the entire distance covered
—service your tyres give—
are to mention only a few
things every cyclist ought
to  know.

insist upon
the genuina

Prices— Regular, all sizes ... 7/-
Trip, all sizes .......................... 15/6

Sole Importer: F. E. DICKINSON, St. Andrew’s House,
Holbom Circus, LONDON, E.C.l.

WEBLEY
Marvellously
accurate for
target practice.
No  license required to purchase.
Senior 45/-. Mark 1 $0/-.
Junior  20/-,
W rite for  List, WxBLXY & ScoTT Lm.,
87, W1AMAN SlRIIT, BIRMINGHAM, ENG.

Most 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.

There 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.

Send  to  FOYLES
FOR BOOKS!

New and second-hand books on every subject.
Over two million volumes in stock. Catalogues

free on mentioning your interests.
119-125, Charing Cross Road, London, W.C.2

Telephone Gerrard 5660 (ten lines)

% APPARATUStCHEMICALS
FOR STUDENTS' LABORATORIESComplete range of CHEMICALS in Bottles from 3d,

each —Extensive selection of APPARATUS, including
Beakers, Flasks, Graduated Ware, Condensers, Retorts,

Balances, etc.
SPECIAL PARCEL OF APPARATUS
1 Flask, flat bottom, 150 c.c.; 1 Beaker, spouted,
100 c.c.; 3 Test Tubes, 4 in. x § in.; 1 Thistle Funnel,20 cm.; 3 ft. Glass Tubing; 1 Rubber Cork, * • * p .
2 holes; 4 inches Rubber Connection*# ' K
Tubing; 1 Glass Stirring Rod. jjrree
RPTK (Scientific Dept. G), 60, HIGH STREET,D L X- 1\  STOKE NEWINGTON, LONDON, N.16.

Write for Catalogue—FREE.

COLOUR CUTOUTS for making perfect cardboard
models of the “Flying Scotsman" locomotive and five

sleeping cars, Price 1/6.
COLOUR PLATES of "Cock o’ the North” 2-8-2
Express, L.N.E.R.; "Princess Royal” 4-6-2 Express
and Merchant Taylors 4-4-0 Express, S.R. Price 1/-

each or 2/6 the three.
25 RAILWAY POSTCARDS and 72
RAILWAY PICTURE STAMPS. Price 2/-.
All of the above sent to any address, post free, for 5/3.

F. MOORE, 3, AMEN CORNER, LONDON, E.C.4

This booklet is comprehensive: It
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-four 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.

I Folding CANOES
The “Atalanta”

Kite
complete with Buz-
zer, Flying String
Tail and illustrated

instructions.
KITES (Folding)

18* 30* 36*
Price 2/6 4/9 6/9
Postage

U.K. 4jd.  9d. 9d.

Flies to the highest altitude and describes
wonderful evolutions.

The colours of the 18*, 30* and 36* Kites
can be changed by the user in  one minute.
The Buzzer produces a pleasant humming

sound at the will of the Flyer,
See the name ‘'Atalanta" on every Kite.

Illustrated Leaflet sent post free.

Sole Manufacturer, Inventor & Patentee:

S. X. PANTCHEFF
152, Queen’s Road, Buckhurst Hill, Essex

Our 25 booklets, averaging 54 pages
each, are entitled as follows:

I.C.S. Courses of Instruction
Advertising
Aeronautical Engineering
Agriculture
Architecture & Building
Art for Commercial Use
Chemical Engineering
Commercial Training
Civil Engineering
Domestic Engineering
Electrical Engineering
General Education
Languages
Lettering & Showcard Wr

Marine Engineering
Mechanical Engineering
Mining
Motor Engineering
Radio
Railway Equipment

and Running
Salesmanship and

Window Dressing
Scientific Management
The Services (Civil, etc.)
Textile Manufacturing
Woodworking

• ENJOY fun and adventure sailing, ex-
ploring and paddling your own  canoe on
river and sea. Safe, Speedy, yet folds
Into a small compass for carrying.
BECOME the skipper of your own
craft, and score over your friends by
wr i t ing NOW for our  free illustrated
catalogues.
CANOES from B6,  or  2 /6  per week.

RIVERCRAFT
Hersham Road

Walton-on-Thames
’Phone: Walton 1429, Holborn 9620.

London Depot:
17, LAMBS CONDUIT STREET, W.C.1
Try them out  at Walton Bridge.

(These booklets include the preparatory Courses for the
various Examinations.)

I f  you, wish to make a real success of  your life, write for
any one (or more) of  our booklets. I t  is free. So also is
our expert advice on any matter relative to your career.

International Correspondence Schools Ltd.,
218, International Bldgs., Kingsway, London, W.C.2.

meccanoindex.co.uk



THE MECCANO MAGAZINEXX

MECCANO
MAGAZINE
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EDITORIAL AND ADVERTISING OFFICE:—
LIVERPOOL 13 ,  ENGLAND.

Telegrams : “ Meccano, Liverpool."
Publication Date. The “JVf.Af." is published on

the 1st of each month and may be ordered from any
Meccano dealer, or from any bookstall or newsagent,
price 6d. per copy. I t  will be mailed direct from
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 will
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, minimum 1/- .
Cash with order. Editorial and Advertising matters
should not be dealt with on the same sheet of paper.

Advertisers are asked to note that private advertise-
ments of goods manufactured by Meccano Limited
cannot bfi accepted.

Small Advertisements. 1/6  per line (average seven
words to the line), or 16/-  per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, and
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 to
100 screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booking
one inch or over. Other advertisers desiring vouchers
should add 8d. to their remittance and should order
voucher copy a t  same time.

Remittances. Postal Orders and Cheques should be
made payable to Meccano Ltd. __________________

Ordering the “M.M.”  Overseas
Readers Overseas and in foreign countries may

order the “Meccano Magazine" from regular Meccano
dealers or direct from this office. The price and
subscription rates are as above, except in the cases of
Australia, where the price is 1 /2  per copy (postage
extra), and the subscription rates 8/- for six months
and 16/-  for 12 months (post free); Canada, where
the price is 10c. per copy, and the subscription rates
65c. for six months, and $1.25 for 12 months (post paid) .

The U.S.A, price is 15c. per copy, and the subscription
rates SI 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.
UNITED STATES: Meccano Co. of America Inc.,

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, Johannesburg.

INDIA: Karachi: Daryanamal and Bros., Elphinstone
Street. Bombay: Bombay Sports Depot,
Dhobi Talao. Calcutta: Bombay Sports
Depot, 2, Lindsay Street.

The Editor wishes to make known the fact 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 Meccano agent
in his country or write direct to the Editor.

| MECCANO WRITING PADS
= These Writing Pads are just the thing to use =
= when writing to your friends or to the Editor. E
| They are supplied in two sizes, each consisting |
| of 50 printed sheets of tinted bank paper with =
= cover. Prices—Large, 1 / -  each (post free); Small, =
= 6d. each (post free).
I ENVELOPES f
= Special envelopes, attractively printed and =
= matching the writing paper in colour, are also H
= available. These are suitable for both the large and 5
= the small sheets of writing paper.
= Price, per packet of 50, 8d. post free.
| Meccano Ltd., Binns Road, Liverpool 13.
.. ....... ....... iiniiir

READERS’ SALES This Month’s Special Articles
Page

146
138
168
148
170
152
195
158
136
193
145
162
172

184-5
187-192

142
154

Air News
Assembling Modern Motor Cars
Books to Read .. .
Building the Airspeed “Courier"
Chemical Experiments in the Home .. .
Collecting Railway Photographs
Competition Corner
Development of the Locomotive Fire-Box
Engineering News
Fireside Fun
Flint Purse of 2,200 Years Ago
From Our Readers
Fun With Elektron Outfits
Guild Pages
Hornby Railway Company Pages
How Leather Gloves are Made ...
How Special Trains Are Run ...
Meccano L.N.E.R. Locomotive “No. 10000” 174
Meccano Moving Picture Projector . .
Model-Building Contest
Model-Building Contest Results
New Brighton Life-boat Model
New Meccano Models
New Machine at Swindon Works
Our Busy Inventors . . .
Popular Foreign Aeroplanes
Pygmies of the Central African Forest
Railway News .. .  . . .
Shipping Giant Locomotives . . .
Stamp Collecting
Stamp Gossip
Textile Machinery in Meccano
With the Model-Builders
Wonders of a Coral Sea-Garden

176
182
183
160
180
161
166
150
164
156
134
197
199
178
179
140

Sale. Home Cinematograph, 3 months old, as new,
perfect. Complete with 2 15/6 Projector Lamps, 3
Spools, etc. Takes 1,000 ft. Standard-Size Film. British
made by Ford’s Ltd., London. Cost £7/15/0: Take £3.
— K. Crump, Mill Street, Ashwell, Herts.

Unassorted Papers and Meccano Magazines. Write
for list.—5, Warren Drive, Wallasey.

2,000 Stamp Collector’s Duplicates for sale, Six a
Penny. State Country desired.—Box No. 301.

Sale. Books, Magazines, etc. Good condition, cheap.
Send stamp for list. Also Football, used twice, cost 6 / - ,
take 4/-.—Moore, Scenes Terrace, Alphington, Exeter,
Devon.

“M.M.’s,” January, 1925—October, 1930 (2 missing)
and 1934 complete. Also 4 Spring Binders. 25/-  the lot,
or near offer.—5, Dovedale Road, Hoylake.

Stamps. Collector wishes to exchange duplicates
with other collectors on catalogue basis.—Price,
“Springfield/’ 22, Tyrfran Avenue. Llanelly.

Sale—“M.M.’s’’ Jan.-July 1928, 1/9;  Oct.-Dec. 1930,
9d.; July, 1931-Dec., 1934, 14/- ,  or nearest offers.—
Jeffares, Nutts Manor, Leysdown, Kent.

88 clean Meccano Magazines from August, 1925 to
January, 1934, 12/-.  Also 50 Wireless Mags., Practical
and Amateur, clean, 5/-.— W. Bridger, 12, Lebanon
Gardens, Wandsworth, S.W.18, London.

85 “Meccano Mags.,’’ December 1927 to 1934
inclusive, good condition, 20/- or nearest offer.—
Stephen, Birklands, Horsell, Surrey.

Wanted. Cigarette Cards, all issues; exchange good
Stamps or Cards.—Collector, 76, Warseal Mansions,
London, S.W.6.

Two-Valve Receiver complete with Valves, 20/-,
also B.T.H. Crystal Set, 7/6.- Holt, 53, Albert
Promenade, Loughborough.

Sale. “M.M.’s," Jan. 1931-Dec. 1933, 6/-. Hon*
zontal Steam Engine, perfect. Nearest £1.—Sheppard,
12, Newton Grove, Leeds.

Wanted. Fine condition, Children's Encyclopedia,
Chambers’ Encyclopaedia. Give date and full de-
scription first.—Jenness, Nunns Road, Enfield.

Sale. Largest Bowman Stationary Engine, 12/6;
Dynamo and Lamp Post, 6/-: another Dynamo, 5/-;
Small Stationary Engine, 2/6; Large Circular Saw, 4/-;
Various Signals.—Whitworth, Melville, Bramhall,
Cheshire.

Gramo. Motor, Ekco D.C. Eliminator, Bowman
“Snipe." Each 10/-. Osram Music Magnet, 30/-.
All guaranteed.—Day, 7, Croslands Park, Barrow-
in-Furness.

Wanted, Films for 9.5 mm. Cinema. Write—
School House, Birkenshaw, Bradford.

Sale. Hutchinson's “Splendour of the Heavens,"
cost 42/-, bargain 12/6, magnificent book. Experi-
menter’s unique opportunity. Rare Laboratory Chemi-
cals, cheap, stamp particulars. Complete Universal
Electric Motor Kits, easily assembled, 4-v., A.C./D.C.,
speed 6,000 r.p.m., few only, 1 / -  each post paid.
Two brand new Mains Transformers for models, input
200/250-v. A.C., output 0-8-v. 1 amp., with Con-
trolling Rheostat and Combined Switch, 6/6 post paid.
—J.  Holmes, “Vizcaya," Wolveleigh, Gosforth,
Northumberland.

For Sale. Motor Camera B, £4/10/-, practically
new. Wanted. Harlie “Pick-up," as supplied for
Ardath Coupons.—Mrs. Mackay, Courtfield House,
Trowbridge, Wilts.

Miniature Billiard Table for sale, 4 ft. x 2, cues,
balls, marker.—T. 109, Fox Lane, N.13.

Two parcels of Model Railway Accessories, Parts
and Fittings, 3/- each, O Gauge Clockwork Mechanism,
4/-.— K, 48, Harcourt Avenue, Manor Park, London,
E.12.

Treasure Troves of Stamps, modern and old issues.
Price 11 / -  box.— Mrs. R. C. Mayne, Gidleigh Park,
Chag fords, Devon.

Wanted. Serviceable One-Man Tent, cheapest offer
accepted.—John Phillips, Selwyn, Cambridge.

Sale. Cash. “M.M.’s," May 1922-Dec. 1934, 30/- or
near offers. Send no money with query. Reply only to
accepted offer.—Maw, 145, Prestwoid Road, Leicester.

Foreign Stamps. Disposing of collection in form of
Approvals. 6 series, A-Z. New issue 2d. Australian,
free to genuine applicants. —R. T.  Box, Compton Road,
Lindfield, Sussex.

REAL PHOTOGRAPHS
RAILWAYS,  SHIPS and AEROPLANES

Collect our real photo postcards. Explain
your collection to your friends. Exchange photos
with friends overseas. A new and instructive
hobby. Send 3d. for specimen card, list of titles
and our booklet of helpful hints. (State whether
Railway Train, Ship, or Aeroplane card is
required.)

All our photographs are postcard size, price
3d. each, 2/6 per dozen, post free.

March addition to Railway List: Card No. R.69
“Earl Marischal.”

March additions to Aeroplane List: A21 5-227.
Send for list MN.

IhAL PHOTOGRAPHS 0).
9, UNION COURT, LIVERPOOL 2.

BIRDS’ EGGS! BIRDS’ EGGS! BIRDS’ EGGS!
Lists free—Forbes, Naturalist, Clutton, Chester.

CINEMATOGRAPH FILMS, standard size. Features,
Comedies, Shorts. For sale or hire.—J.  & H. Films,
48, Cissbury Road, S. Tottenham, London, N.I 5.

Stands for
HORNBY SPEED AND

RACING BOATS

Usea“WILCO”
MAINS MOTOR
FOR MODEL
DRIVING
Only

22'6
Carriage
Paid
A very silent and powerful A.C. Motor with
double pulley. Will not interfere with radio
reception. Complete with flex and adaptor
ready to plug into any electric socket. This

is a special offer to Meccano readers.
Complete 40-Page Catalogue 4d. Post Free.

L. WILKINSON, 8, CITY ROAD, LONDON, EX.

1/40th h.p. AX.  only
200/250 volts

Every owner of a Hornby Speed o r
Racing Boat who prides himself on
taking care of his model should obtain a
Hornby Boat Stand on which to place
his boat when i t  is not in  use. The
Stands are available In the following
sizes : No.  1 for No. 1 Speed Boats ;
No.  1R for No.  1 Racer ; No.  2 for No.  2
Speed Boat and No. 2 Racer ; No.  3 for
Nos. 3, 4 and 5 Speed Boats and No.  3
Racer. They can be obtained from any
Meccano dealer price 9d. each (any size).
MECCANO LTD., BINNS RD,  LIVERPOOL 13.

meccanoindex.co.uk
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MECCANO
MOTOR CAR
CONSTRUCTOR

MECCAUTO 538189

Every boy who  is keen on  mode l  bu i l d ing  w i l l  a rden t l y  desire one
of these f ine Mo to r  Ca r  Cons t ruc to r  Ou t f i t s .  Perfect  m in ia tu re  rep ro -
duct ions of  many d i f f e ren t  types of  car can be bu i l t  w i t h  t hem,  inc lud ing
sports four-seaters, speed cars, spor ts  coupes and others,  A l !  t he  models
are d r i ven  by  means of  a power fu l  c l ockwork  mo to r  ( included i n  t he
Ou t f i t ) ,  g iv ing  a long,  speedy and real ist ic r un  on  each w ind ing .  The
parts a re  f inished i n  r i ch  enamel and nickel-plate,  t he  comple te  Ou t f i t s
being masterpieces of  m in i a tu re  au tomob i le  craftsmanship.

Now is t he  t ime  co ge t  a Meccano Mo to r  Car  Ou t f i t .  You w i l l  never
g row  t i r ed  of  bu i ld ing  and runn ing  t he  superb models t ha t  you w i l l  be
able to  bu i ld .  Make up  you r  m ind  to  get  one  of these splendid Ou t f i t s
and see you r  dealer  abou t  i t  to-day.

No.  1 Motor Car Out f i t
A range of  superb mo to r  car models can be bu i l t  w i t h  th is  Ou t f i t .

They are  a l l  clearly i l lus t ra ted i n  t he  Ins t ruc t ion  Manual t ha t  is included,
and t he  bu i ld ing  of  t hem prov ides hours  of  in te res t  and en joyment .

No .  1 Ou t f i t  is available i n  f ou r  d i f fe ren t  co lou r  combinat ions— 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.  I t  is suppl ied comp le te  w i t h  power fu l  C lockwork  Mo to r .  Price 13 /6

No,  2. Motor Car Outf i t
Larger models of  a super io r  type can be bu i l t  w i t h  No .  2 Mo to r  Car

Ou t f i t .  They are  all per fect ly  designed, beaut i fu l ly  f inished and t he  most
a t t rac t ive  examples of  const ruct iona l  engineer ing eve r  produced.

No ,  2 Out f i t  is available i n  f ou r  d i f fe ren t  co lou r  combinat ions—  red
and l ight  b lue ,  l i gh t  b lue and cream, green and ye l low,  and cream and
red .  A power fu l  C lockwork  Mo to r  tha t  gives a r un  of  150 feet on  one
w ind ing  is included. Pr ice 25/-

Build your own Motor Cars!
Manufactured by Meccano Ltd., Binns Road, Liverpool 13

1 Outfit. Price 13 /6

i

No.  2 Out f i r  Price 25

meccanoindex.co.uk
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