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no limit
to the
number of models
you can build
with Meccano!

O
f?

BOYS there is
The youngest Meccano

boy can bu i ld  th is simple
bu t  effective mode l  of  a
Mobi le  Crane. I t  is  con-
structed w i t h  parts f rom
C Outfit — t r y  I t  to -day !

Who can hope to have as many toys as a Meccano boy?
He is a real engineer — his playroom is an engineering work-

shop. When he wants a truck, a crane, a bridge, a motor
car or a locomotive he builds one with his Meccano Outfit.

Model building with Meccano is the most thrilling hobby in the
world for boys.

Prices of Meccano Outfits
COMPLETE OUTF ITS
t -- each 3/6

. .  5 / -

. ,  10 / -

ACCESSORY OUTF ITS

Oa converts O Ou t f i t  i n t o A . .. each 1 /6
Aa A , . B . . 2/6
Ba 8 „ C . 3/-
Ca C „ D . 5 /6
Da D . . E . 5 /6
Ea E ,. F . . 11 / -
Fa F « G . . 26 /6
Ga G ., H . . 17 /6
Ha H „ K . . . . 60 / -
Ka K „ L . . * 225 / -

20/-
30/ -
55 / -
72 '6
97  / 6

132 /6
1 57 /6

(Cnr ton)
(Cabinet)
f Car ton)
(Cabinet)A Meccano Ou t f i t .  Price 5/-

LIVERPOOL 13MECCANO LTD. BINNS ROAD
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EXTRA SPECIAL EDITION

WORLD’S
SMALLEST

RADIO

True-to-Scale

SEARCHLIGHT

LORRY
No. 16 January, 1937

Model Lorries, World’s Smallest Radio, 3-wheel
Skates, Construction Set and Wrist Watches
at HAMLEY’S  this week! The Continent's

Latest and
Greatest CRAZE

THREE-WHEEL
SKATES

Vastly different from ordin-
ary roller skates, this
specially designed model
has three big, ball-bearing
mounted wheels, with
rubber tyres. Now you can
skate on  any hard surface at
greater speed and greater
comfort. Solidly and
strongly made with straps
complete.

Price 17 '6

TWO OF THE FAMOUS MINIC RANGE
MINIC BREAKDOWN LORRY

Complete with mechanical crane
and powerful clockwork motor
and brightly coloured. [Q
Length 5 |  ins. Price O O

Post 3d.

MINIC  SEARCHLIGHT LORRYA wonderful little receiver. No
batteries or mains. Needs only
an outdoor aerial and earth for
perfect reception. Price com-
plete with earphones f
Post 6d. O O

Now BUILD

YOUR OWN

TOY CARS !

TWO STRONG
ACCURATEWATCHES

Post 6d.

SIR FRANCIS
SHELMERDINE
'(Director of Civil Aviation)

w/z/Z open a Special

MODEL
AEROPLANE
EXHIBITION

on the r\th floor, lasting
from  January 7th  to 16th

At this Exhibition will
be awarded the Trophies
for Hamley’s First Annua]
Model Aeroplane Con-
struction Competition.

The Boy’s Watch
S.7. Entirely shock*
p roo f ,  w i th  a
special lever move-
ment, this watch is
fitted with a
luminous dial and
has unbreak-
able glass.
Price

7'6
Post 3d.

Fitted with electric searchlight and
complete with battery. Powerful
ray of light. Length
51  ins.

Price
Post 3d.

With this MINIC CONSTRUC-
TIONAL SET you can build six
types of Minic all-to-scale clock-
work toys. All parts, including
powerful clockwork motor units
are made with precision tools and
machines, ensuring that each
part is interchangeable. Each
kit is complete with tools,
brushes and enamel in various
colours together with full
instructions. Packed in a
handsome oak finished cabi-
net 18 ins. by 4 (T /
9I  ins. by 2 |  ins. I "
Post 1/-.

Swiss Movement Watch S.5.
A watch that will stand up
to any amount of
rough wear. Fitted
on a strong leather
strap it  has a
good, clear face
that can be
easily read.
Price

10 ' -
Post 3d.

meccanoindex.co.uk
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DOLL’S HOUSE FURNITURE
A WONDERFUL SERIES OF  ACTUAL SCALE MODELS

The jolly Doll’s House Furniture that
forms a special exension of the range
of Dinky Toys has gained wonderful
popularity. Every piece is a perfect
miniature scale model based on a typical
example of modern design, and wi th  a
beauty of finish that must be seen to be
appreciated. Al l  are made to a scale of
7/16th of an inch to  one foot, which is as
nearly as possible 1/27th full size. The
different items of the four complete
suites—dining-room, bedroom, bath-
room and kitchen—are fascinating to
handle, and there is a real thr i l l  i n
manipulating the tiny opening doors
and drawers.

Each of the suites can be bought either
as a complete set o r  i n  separate items. I t
is thus possible to  increase the size of  any
one set by adding more chairs o r  other
items as required.

DINING-ROOM FURNITURE
Dinky Toys No.  101 Price of  complete set 2 /3
No.  101a. Table ........................... 5d. each
No .  101b. Sideboard (Opening doors) 9d. „
No .  101c. Carver Chairs ............... 3d. „
No.  101d.  Chairs ........................... 2d. „

Supplied In  walnut brown finish only.

BEDROOM FURNITURE
Dinky Toys No. 102
No.  102a. “ ■
No.  102b.
No.  102c.
No .  102d.
No.  102e.
No .  102f.

Price of  complete set 2/11
........................... 6d. eachBed

Wardrobe (Opening door)
Dressing Table (Opening drawers)
Dressing Chest (Opening drawers)
Dressing Table Stool ...............

..... Chair .......................................
Supplied i n  colour o r  walnut brown finish.

10d.

___ _

KITCHEN FURNITURE
Dinky Toys No.  103 Price of  complete set 2 /6
No.  103a. " ' •
No.  103b.

BATHROOM FURNITURE
Dinky Toys No. 104 Price o f  complete set 2/-

Bath 6d.each No.  104b. Bath Mat 1d.  each
Pedestal Hand Basin ............... 6d. „

, Stool ....................................... 2d. „
Linen Basket (Opening l id) . . .  4d.each
Toi let (Lifting l id) ............... 6d. each

In two colour schemes—pink and

Refrigerator (Opening Door)  8d. each
Kitchen Cabinet (Opening

doors and drawer) . . .  10d. , ,
Electric Cooker (Opening

door)  . . .  . . .  . . .  6d. , ,
Table ........................... 4d. „
Chair ........................... 2d. „

No.  104a.
No .  104c.
No .  104d.
No.  104e.
No.  104f.
Supplied __  _____ _____
whi te ;  l ight  green and white.

No .  103c.

No.  103d,
No.  103e. . . . .  . . .  __  „
Supplied i n  two colour schemes—light blue and

whi te ;  l ight green and cream.

This back view of the
Doll's House shows the
four suites of Dinky
Toys Doll's House
Furniture tastefully
arranged in position.FOR DINKY TOYS FURNITURE

DIMENSIONS
The following are the overall

dimensions of the “Dol ly
Doll’s House when buil t
for play. Length, 1 ft. 6 |
10 |  in. Height, 1 ft. 6J  in.

THE IDEAL GIFT
FOR GIRLS

Varden”
up ready
in. Depth,

The “Do l ly  Varden" Doll’s
House provides a perfect setting / 1 ,.t /-L
for the Dinky Toys Doll’s f /,
House furniture. J ' . J /

The exterior o f  the
house Is designed to  repre- A F" 41
sent a half-timbered dwell- 1U. VZ r ., J Jr
ing, while the inter ior Br  p, /I  L.
decorations, which are 11  \ LpL"
printed in  nine colours, : p
are in  an attrac- — *—itLl " rT
tlve modern style. V -  1'" L

Re in fo r ced  V ;
leather board is 5k 3?-"* f vliT.
the material of  which the house V ’ X**
is constructed, and although i t  is k/p x —
collapsible i t  is as strong as a wood X?
structure when set up. The container,
which also is made of reinforced leather
board, opens out  to show a lovely garden
wi th  Tennis Lawn, Carriage Drive, and
Rockery, providing an exquisite setting for play k
wi th  Dinky Toys and Hornby Trees, Hedging, etc, k I
The arrangement of the Dinky Toys Furniture,
shown In the illustration on the r ight Is intended
only as a suggestion. Great fun is to be had from
re-arranging the various items, perhaps on  the lines
of some familiar real rooms.

Price of "Do l l y  Varden

on which the
3 ft. 3 |  in.  by

The open
house stands
2 ft. 5J in.

When the
packed in  container, the overall dimen-
sions of  the complete parcel are } in.x 1 ft.
7 |  in. x 2 ft. in.

container
measures

dismantled andhouse is

The Couch Hammock, Tennis
Net, Garden Seats, Dinky Toys
Garage, Motor Cars and Figures,
and the Hornby Trees and
Hedging featured in the illus-
tration on the left are not included
with the Doll's House and
Garden

Doll ’s House—9/6

BINNS ROADMECCANO LTD LIVERPOOL 13
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EASY TO BUILD—EASY TO FLY

FROG flying scale-model
constructional kitsFROG ELTRADE V /  MARK

REGD.

Al l  FROG Model  Aircraft  a re  covered by World Patents granted and
pending. Made  in  England by International Model  Aircraft  Ltd.

Actual photo of completed
’’Leopard Moth”

Actual photo of  completed
“Hawker  Demon"

NEW!  The Frog “PENGUIN” Series
of realistic non-flying scale models

Gloster “Gladiator .”  Represents the
last word i n  single-seater fighters to  come
into production. Model has a wing span
of

CONSTRUCTION KITS 3/-
MADE-UP MODEL 6/6

Hawker  “Fury.*’  Probably the best
known fighting aeroplane i n  the
world. Model has a wing span of 5*.

Blackburn “Shark.”  Latest and
largest Torpedo Bomber in  the Fleet
Air  Arm.  Model has a wing span of 7J" ,

De Havilland “LEOPARD MOTH" . , ,
Wing  Span 12 | ins. Length 91  ins. Z 'O

De Havilland “HORNET MOTH"
Wing  Span 11 ins. Length ins. * , <■

(Not  Illustrated.) J O

Hawker “DEMON" 2-seater fighter - , ,
Wing  Span 12 |  ms. Length 11 ins. O

CONSTRUCTION KITS  3/-
MADE-UP MODEL 6/6

CONSTRUCTION KITS  5/-
MADE-UP MODEL 12/6

These FROG models are designed as non-flying scale models and
can therefore be made to a degree of accuracy and detail otherwise
unobtainable. Even the cross-sections of the wings, struts, etc., are
to scale so that the model would give accurate results i f  tested in a
wind-tunnel. The single-seater fighters are available wi th the
markings of any of the leading fighting Squadrons, while the
Blackburn ' ‘Shark" carries the insignia of H.M. Aeroplane Carrier
“Courageous." The completed models are finished in the correct
colours while the kits include transfers, full-scale drawings, cements,
etc. Al l  parts are correctly shaped needing only to be assembled
and the transfers added.

These construction kits enable the enthusiast to  build his own
Flying Scale Models. They are easy to build and no tools are
required. Al l  parts are blanked out  and fit together perfectly,
only needing to be glued. (This is supplied.) W i re  parts are
already bent to  shape. No  paint is required, all coverings are
printed in the correct colours. Supplied complete wi th
motor lubricant and spare motor.

NO TOOLS REQUIRED-ALL PARTS CUT OUT

Li l
I

UNIVERSAL HAND WINDERS!
A Constructional K i t  is now available for building a geared-up
Universal Hand Winder for use w i th  FROG Scale Model Con-
struction Kits o r  any FROG Model w i th  a propeller no t  exceeding
5 A ins. diameter. A l l  parts are cut ready to assemble - <
and only require gluing together. Price I —
GEARED-UP WINDER MECHANISM IS COMPLETELY

ASSEMBLED.

OBTAINABLE AT ALL
QOOD TOYSHOPS

AND STORES

COUPON To Lines Bros. Ltd. (Dept. 5), Morden Road, London, S.W.19.
Please send me your new "Frog”  coloured leaflet w i th  particulars of the “F rog"

Flying Club and of how to obtain handsome enamelled A i r  Force pilot Badges.

Name Address

Please wri te in  block letters. . ........
_________________________________________________________________________________________________1/37

Sole Concessionaires:

LINES BROTHERS LTD.,
Tri-ang Works, Morden Rd.,
Merton, London, S.W.I9.

meccanoindex.co.uk
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CONSTRUCTOR
OUTFITS

AEROPLANE

Light Biplane (No. 2
Special Aeroplane Outfit)

Boys! bu i ld  your
own  model air-

craft
Every boy should know how aeroplanes

are designed and constructed, and should be
able to recognise the different types of
machines at a glance. These fine Constructor
Outfits contain a range of  aeroplane parts by
means of which boys are able to design and
build their own Aeroplanes quite easily.

The illustrated Manual of Instructions
included in  each Outf i t  shows how to build
wonderful models of high and low wing
Monoplanes, Biplanes, Seaplanes and many
other interesting types.

Price List of Aeroplane Outfits
Standard Series.

No. OO Outfit . . .  3/3 No. 1 Outfit . . .  7/6
No. O Outfit . . .  4/6 No. 2 Outfit . . .  12/6

Special Series.
No.  1 Special Outfit 12/6 No.  2 Special Outfit 2 !  A-

Note. The parts in the No. 00  and No. 0 Outfits
are not intended for use with the larger Outfits.

No. 2 Aeroplane Outfit. Price 12/6

No.  I AERO CLOCKWORK MOTOR
This Motor fits into the fuselage of models made with No.  1,

No. 2, No.  1 Special or No. 2 Special Aeroplane Outfits. I t
will rotate the propeller at high speed, thus adding to the
realism of the model. Price 1/9

No .  2 AERO CLOCKWORK MOTOR
In addition co rotating the propeller, this Motor drives the

landing wheels of No. 1,  No. 2, No.  1 Special or No. 2 Special
Aeroplane Outfit models, making the machines taxi along the
floor in a most realistic manner. Price 3/6

Racing Seaplane (No. 2 Aeroplane Outfit)

MOTOR  CAR CONSTRUCTOR
OUTFITS

You will be keen to have one!

No.  I MOTOR CAR
CONSTRUCTOR OUTF IT

The motor car models that can be built with this
Outfit are perfect examples of miniature automobile
construction. Think of the fine fun you could have
building these wonderful models, each one of which
faithfully resembles its prototype.

No. 1 Outfit Is supplied complete with powerful
Clockwork Motor. Price 10/-

No.  2 MOTOR CAR
CONSTRUCTOR OUTF IT

Larger models of a superior type can be built with
No. 2 Outfit. Their handsome and realistic appearance
may be judged from the model Illustrated on the right.

A powerful Clockwork Motor that gives a run of
150 feet on one winding is included in the Outfit.

Price 20/-
MOTOR CAR L IGHTING SET

With this Lighting Sec the headlamps of Motor Car
models built with the No. 2 Motor Car Outfits can be
electrically lighted. Price 2/6

MOTOR CAR GARAGE
This realistic Motor Car Garage provides accommo-

dation for any Meccano model motor car o r  other cars
of suitable size. Inside dimensions: Height 5in. Length
13 in. Width 71 in. Price 5/6

Light Sports Two-seater
(No. 2 Outfit)

Saloon Coup6
(No. 1 Outfit)No. 1 Motor Car Constructor Outfit. Price 10/-

PRODUCT OF

BINNS ROADMECCANO LTD. L IVERPOOL 13
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THE AVIAN AIRSHIP WHY NOT
BE UP TO
DATE AND
FLY AN

>?JL AIRSHIP
Add to your models an aerial cruiser that really flies and is lighter than air.
Self lifting, buoyant and graceful. Floats aloft for hours. Elastic motor pro-
pulsion and rudder control. For indoor or outdoor flying. Size of model in

flying trim is approximately 33"  long, 12" diameter.
The first model lighter than air craft that really flies. Price 3 '6 ,  post 4d,

ft-

CLARK-PRESTON CO.  LTD.
DEPT.  MJ ,  ALEXANDRA RD,  LE  IG  H -O  N-SE  A ,  ESSEX

f/iuitd
MILBRO CiNTRAL

WITH MILBRO TRUE-TO-SCALE PARTS
YOUR ’DAISY" RIFLE

Every “big game” hunter acquires his skill  shooting
a t  the mark. The urge to excel in marksmanship
comes to every man  early in  life. Have you experi-
enced it? ***F ind  out who  has the steadiest nerves
and the keenest eyes in  your group  of friends.  Each
can select, from those listed below, the “Daisy Air
Rifle” which suits him best. Start this sporting
competition to-day.

LARGE COUNTRY STATION,  S/3,
36 Ins. long. Price 9/6

GOODS DEPOT,  S/5, 20 ins. long.
Price 10/6

S IGNAL CABIN ,  S/7, 9 ins. long.
Price 5/9

COAL OFFICE,  S/fl. Price 2/3

Do you realise that wi th
the wonderful variety of
model Railway Stock and
parts made by Milbro YOU
can  make  M I L B R O
CENTRAL—a station as fas-
cinating in miniature as any
of Britain's famous stations,
such as King’s Cross, York,
Waterloo, etc. Piece by
piece, you can acquire the
necessary stock—but be sure
you always see that i t  bears
the name MILBRO! Wr i te
for new Milbro Catalogue,
6d. each.

MILBW TRUETOSCALE
models }o¥ reliability
MILLS BROS. (Model Engineers) LTD.,
Dept.  F.S., St, Mary's Road, Sheffield, 2.

No.  12. Rather heavier
and more accurate. Fires
darts and loads by Jever
action. Price

No.  195. "Buzz Barton
Special” wi th famous /A
telescopic type tights, • "
'ever action. Price

No. 25. Pump setion
repeater operated by
pulling slide towards E /
stock. Back sights adjust- *
able, very accurate,
powerful, 50 shot. Price Made in  U .S.j4

WHY NOT “A NAVY WEEK”—AT HOME!

St i i rSERIES
Constructive

Water- l ine
Models. Scale:

100 ft.= I In .

All  types of the Royal Navy are represented, HOOD,
NELSON,  A IRCRAFT-CARRIERS,  CRUISERS,
DESTROYERS, -------------------
TURRETS, etc.
The QUEEN

SUBMARINES, wi th metal cast GUNS,
Aiso SHIPS of the MERCHANT NAVY—
MARY, AQUITANIA, EMPRESS OF
BRITAIN. CROSS CHANNEL and
CARGO STEAMERS, OIL TANKER,
TUGS, LIGHTSHIPS, LIGHTHOUSES,
FLYING BOAT. DOCKS, CRANES and
many other accessories.

JOIN  THE SHIPSERIES LEAGUE
For list and address of nearest agent write:

A.  J. H OLLADAY&  Co.  Ltd. (Desk B)
< 3 ,  Aldermanbury Avenue, LONDON,  E.C.2

No  licence is necessary to use a ‘ 'Daisy" Air  Ril le in the house or garden;
but the purchase must be made by  someone over \1 years of age.SHIPSERIES

LEAGUE
Booklet o f  Models sent FREE, address;

ROLLINS & SONS (London) LTD., 17, St. Bride St., London, E.C.4cn
STOCKED BY ALL LEADING CYCLE AND SPORTS DEALERS

meccanoindex.co.uk
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A FASCINATING
COLLECTING HOBBYDINKY TOYS

Dinky Toys are the most realistic and the most attractive models In miniature ever produced.
These wonderful toys are unique in their perfection of finish, and their range is so wide as to appeal
to all tastes. A selection is Illustrated on these pages. As will be seen, trains, motor vehicles,
aeroplanes, famous liners, etc,, are already included in the range. Many other models of  equal interest
are in preparation.

THE D INKY TOYS FOLDER, which gives illustrations

MOTOR VEHICLES Dinky Toys No .  30
Fitted with detachable rubber tyres and silver-

plated radiators
No.  30a Chrysler Airflow Saloon each 9d.
No.  30b Rolls-Royce Car „ 9d.
No.  30c
No .  30d
No.  30e
No.  30f

Daimler Car
Vauxhall Car
Breakdown Car . . .
Ambulance

Price of complete set 4/6

t, 9d.
„ 9d.
.. 9d.
,. 9d.

EXPRESS PARCELS25B
L M STRAM CAR

Dinky Toys No.  27
Assorted colours

Price 3d. each

MOTOR BUS
Dinky Toys No .  29a

Assorted colours
Price 4d.  each

RAILWAY MECHANICAL HORSE
AND TRAILER VAN

Dinky Toys No .  33R
Fitted with detachable rubber tyre*

No .  33Ra Railway Mechanical
Horse each 8d.

No .  33Rd Trailer Van „ I Od .
Price, complete, L.M.S.R., L.N.E.R., G .W.R.

or  S.R., I /6

PILLAR
LETTER BOX

AIR MAIL
Dinky Toys No .

12b
Price 3d.  each

CUNARD WHITE  STAR L INER "QUEEN
MARY"

Dinky Toys No.  52a
Fitted with rollers and supplied in presentation
box. Price I / -  each

Dinky Toys No .  52m
Similar to No .  52a but not fitted with rollers, nor
supplied In presentation box.

25E 25A
COMMERCIAL  MOTOR VEHICLES

Dinky Toys No .  25

Price 9d.  each
28A ZJC

STRONGLY MADE
UNBREAKABLE

MODELS ivD 28
DELIVERY VANS
Dinky Toys No.  28/1

Fitted with detachable rubber tyres
No.  28a ~ ‘ ' - ■ "
No .  28b
No.  28c
No .  28e
No .  28f
No .  28n

23c°rlce of complete set 4/6

TANK
Dinky Toys No .  22f

Price 9d. each
Golden Shred Van
Seccotine Van
Manchester Guardian Van
Firestone’s Tyres Van
Palethorpe’s Sausage Van
Atco Lawn Mowers Van . . .

set 3 /

each 6d.
6d.
6d.
6d.
6d.
6d.

A realistic model of the "SILVER JUBILEE" TRAIN  SET
latest type of streamline

train
Dinky Toys No .  16

Price 1 /6  each

Assorted
with detachable rubber
tyres and silver-plated
radiator. Price 6d. each

Dinky Toys No .  26
Assorted colours Price 4d. each

TRACTOR
Dinky Toys No .  22e

Price 9d. each

ROBOT
TRAFFIC
S IGNAL

Dinky Toys No .
47a (Four face)
Price 3d.  each
No.  47b (Three

face)
3d.  each

47c (Two
face)
3d. each

R.A.C. BOX.  MOTOR CYCLE PATROL
AND GUIDES

Dinky Toys No. 43
This set is representative of the familiar road hut
and personnel of the R.A.C. Each Item is

finished in correct colours.
R.A.C. Box . . .  . . .  each
P..A.C, Motor Cycle Patrol „
R.A.C, Guide directing traffic w
R.A.C. Guide at the salute „

Price of complete set I /9

POLICE BOX,  MOTOR CYCLE PATROL AND
POLICEMEN

Dinky Toys No .  42
No.  42a Police Box <
No. 42b Motor Cycle Patrol
No. 42c Point Duty  Policeman (in White Coat)
No.  42d Point Duty  Policeman

Price of complete set 1 / 1  1

No .  43a
No .  43b
No .  43c
No .  43d

6d.
9d.
3d.
3d.

each 6d.
I CM.
3d.
4d.

Price
No.

Price

STREAMLINE  FIRE ENGINE
Dinky Toys No .  25h

Fitted wi th  detachable rubber
tyres Price 9d.  each

Fitted with teachable rubber tyres and
silver-plated radiators

No 25a Wagon ................ each 9d.
No 25b Covered Van 9d.
No 25c Flat Truck ................ 9d.
No 25d Petrol Tank Wagon 9d.
No 25e Tipping Wagon 9d.
No 25f Market Gardener’s Van » 9d.

GARAGE
Dinky Toys No .  45

Fitted wi th  opening double doors.
Wi l l  accommodate any two  Dinky
Toys Motor  Cars. Price 1/6 each

MECCANO LTD. BINNS ROAD LIVERPOOL 13
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DINKY TOYSFINISHED IN
RICH COLOURS

PETROL PUMPS Dinky  Toys No .  49
Scale models fitted w i t h  rubber  hose pipes. Realistically

coloured.
Bowser Pump
Wayne Pump .
Theo Pump each 4d .  No .  49d Shell  Pump
OH Bin (Pratts)

Price of  complete set  1 /6

4H.
4d.

eachNo .  49a
No .  49b
No ,  49c
No .  49e

24G24E
3<J. STREAMLINE

TOURER
Dinky  Toys No .  22g

Assorted colours.
Fi t ted w i t h  detach-
able r ubbe r  tyres.

Price fid. each

24C24F

?<) 24A
TRAILER

DinkyToys  No .  25g
For  use w i t h  D inky  Toys
No .  25 (Commercial
Motor  Vehicles). F i t ted
w i th  detachable rubber
tyres. Price 7d .  each

CARAVAN TRAILER
Dinky  Toys No .  30g

For use w i t h  the  Saloon Cars i n  D inky
Toys No .  24 and 30. Assorted colours.
Fi t ted w i t h  detachable rubber  tyres.

Price 6d .  each

PILLAR
LETTER BOX

Dinky  Toys
No ,  12a

Price 3d. each
24H

24B '
MOTOR CARS

Dinky  Toys No .  24
Fi t ted w i t h  detachable rubbe r  tyres

si lver-plated radiators
Ambulance . . .  . . .  each
Limousine „
Town Sedan . . .  „
Vogue Saloon . . .  , r
Super Streamline Saloon „
Sportsman's Coupe „
Sports Tou re r  (4  seater) , ,
Sports Tourer  (2  seater) , ,
Price o f  complete set 6/-

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

ROYAL A IR  MAIL
SERVICE CAR

Dinky  Toys No.  34
In  correct  colours. F i t ted w i t h

detachable rubbe r  tyres.
Price fid. each

60D

AEROPLANES
No.  60a
No .  60b
No .  60c
No .  60d
No .  60e
No .  60f

D inky  Toys No .  60
each 9d .

fid.
fid.
6d.
fid.
fid.

Imperial  A i rways L iner
D .H .  "Leopard  Mo th "
Percival "Gu l l ”
Low Wing  Monoplane
General  "Monospa r "
Cierva "Au tog i r o "  . . .

Price o f  complete  set 3/-
MOTOR TRUCK
Dinky  Toys No .  22c

Assorted colours. F i t ted
w i t h  detachable rubbe r
tyres. Price 6d .  each

STREAMLINE BUS
Dinky  Toys No .  29b

Fi t ted w i t h  rubber  tyres
Price 6d .  each35C ’33A

' FILLING AND” \
SERVICE STATION

33333E
MECHANICAL HORSE AND
FIVE  ASSORTED TRAILERS

Dinky  Tovt No .  33
Fi t ted wi th  detachable rubber  tyres

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

33D
A.A .  BOX,  MOTOR CYCLE

PATROL AND GUIDES
Dinky  Toys No .  44

Col lectors of  D inky  Toys w i l l  find this
realist ic

Each
No.  44a
No .  44b
No .  44c
No .  44d

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

each 6d .
. .  6d .
. .  6d .
„ 8d.
. .  8d .
. ,  8d .

BEACON
Dinky  Toys

No .  47d
Realistic mode l

of  a Bclisha
Safety Beacon
Price Id .  each

road set of  part icular  in terest ,
i tem is finished i n  correct colour*
A .A .  Box each
A .  A .  Mo to r  Cycle Patro l  „
A .A .  Guide d i rec t ing traffic „
A .A .  Gu ide  at the  salute „
Price of  complete set I / 11

PETROL STATION
Dinky  Toys No. 48

Accurate reproduct ion  of  a filling stat ion.
Pr inted i n  appropr iate colours.

Price 1 /6  each

8d.
9d .
3d,
3d

and
RACING CARS
Dinky  Toys No .  23

Fi t ted w i t h  d r i ve r  and detachable racing
tyres. Assorted colours.

*■ ' Mercedes-Bena Racing Car
each

Au to -Un ion  Racing Car  „
"Speed o f  the  W ind "

Racing Car . . .  •••
Price of  complete set 1 /1  1

No .  23c 8d .
8d .No .  23d

No .  23e
8d .

9d.
9d.
9d.
9d .
9d .
9d.
9d .
9d.
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colossal MODELSHIPS
True to  Scale
There is real pleasure in working with balsa
wood and our special quick-drying cement
is a joy to work with.

FLY ING CLOUD
Quite straightforward to build though the
rigging needs some care and patience, Com-
plete kit includes balsa wood block for hull,
printed balsa sheets, masts, spars, rigging,
coloured dopes, quick-drying cement, and
everything needed to complete the O /  _
model Length 12 ins. Carriage paid for —

STRENGTH
QUEEN  MARY
A real value kit which builds a
splendid 10 in. model of the
famous Cunard-White Star liner.
Kit includes balsa wood block
for hull, and templates, printed
balsa deck parts, funnels, etc.
Coloured dopes for finishing,
quick-drying cement and clear
full sized plan. Com- O /_
plete carriage paid for “

SUBMARINE CHASER
An interesting model of a Great War patrol
ship This model has smart lines and is easy to
build. Complete kit includes balsa block for
hull, doweliing, printed balsa parts, lacquers,
quick-drying cement and very clear full sized
plan. Length 12 ins.

Carriage paid for "

• SEND A PENNY STAMP FOR ILLUSTRATED LIST OF KITS TO BUILD FAMOUS
MODEL SHIPS.

Send Your M .  E .  SWEETEN LTD.
p A x BANK HEY STREETK.U. 10 BLACKPOOL

Think of the colossal strength of this gigantic structure—
the Forth Bridge!
Your own models can be as strong in proportion to their
size, if they are stuck with Seccotine. Even for carpentry,
tables and chairs, there is no stronger adhesive than
Seccotine. This has been proved by actual laboratory tests.
Seccotine is dean and easy to use, too—just apply i t  very
thinly and press the parts together. You’ll make a joint
that lasts indefinitely. Wood, metal, china, glass—almost
anything can be effectively stuck with Seccotine.
But remember—there is only one Seccotine and dozens of
imitations. See the name on the tube and carton when
you buy i t !
Obtainable in tubes, 4Jd., 6d., and 9d., from all good
Stationers, Ironmongers and General Stores.

BUCKIE 'S  BEARS"
The One Play Everybody Enjoys

KINCSWAY THEATRE
LONDON

Twice Daily, 2 -30  and 5 -30

N D The 5 -30  SHOW  is for FATHERS and UNCLES. Bring
• D . them along to SEE SAM and BARBARA (the POLAR

BEARS from the Zoo) CHASE PIRATES round the North Pole.

SECCOTINE
qwgggjjSBSM? The Double Strength

ADHESIVE

Build your
own engine

Only a few hand tools required.

Stuart No. 10.
Completely machined set wi th  full

instructions:
from 1 8 /6  post free.

All our secs from S/- upwards, Illustrated and
described in our No. 2 catalogue, 6d. post free.

72 pages fully illustrated.

STUART TURNER LTD.
H enley-on-Thames

POST THIS COUPON to Dept.  M
M ’Caw, Stevenson & Orr  k .

Ltd., Belfast Name *.............................................
I should l ike  to  have, post free, Address ..............................................
copies of your free booklets
which describe the many uses
for Seccotine. .........................................................

meccanoindex.co.uk
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M MODEL AIRCRAFT
M-Jv M ffi W ™ All FROG model aircraft are covered

H ■ ■ ■ by World Patents

sb 0 U Piding. Made in
fe  H K BPB International Model

granted and
England by
Aircraft Ltd.

MARKTRADE

RE5D.

THE "SILVER ARROW"
LOW WING MONOPLANE AIR LINER

A ready-to-fly model specially designed arid perfectly made by
the famous "FROG" Aeronautical Engineers. It has an Aluminium
Fuselage, Transparent Windows, Double Service Detachable
Wings, correct pitch Airscrew, Adjustable Tail Unit, f £
Wing span 164", will fly approximate!y120 feet. PRICE A W
A geared-up winder is available for this model. PRICE 1 / _

FROG MK IV  INTERCEPTOR FIGHTER
FLYING SCALE MODEL

All-metal Fuselage of Tubular Construction, Patent Detachable
Undercarriage, and Hollow Wings. Powerful Motor, coupled to
a Precision-cut Gearbox, accurately carved Airscrew. Complete
with Patent High-Speed Winder Box, Motor Lubricant, Gearbox
Oil ,  two spare Motors and Inserter Rod, and fully illustrated
Flying Manual, Wing span 111", With practice it will E f
fly 300 feet. PRICE ONLY "

PUSS MOTH MONOPLANE
FLYING SCALE MODEL

All-metal Tubular Fuselage with strengthening Bulkheads. Fitted
with Transparent Windows. Quickly Detachable Hollow Wings
with Internal Supporting Ribs and Streamlined Struts, Powerful
Dual Motor with Step-up Gearbox. Adjustable Controls. Patent
High-speed Winder Box, Motor Lubricant, Gearbox Oi l ,  Spare
Motors, Dual Inserter Rod and fully illustrated Flying Manual,
Wing span 18i". With practice it will rise off the W Z £
ground and fly 600 feet. PRICE I < O

This illustration shows how quickly ths Frog
seals models are wound up for flight with ihe
geared-up winder box. A PATENT AND

EXCLUSIVE "FROG” FEATURE.
HAWKER HART MK I I  DAY BOMBER

FLYING SCALE MODEL
A scale model of the world-famous RAF. High-speed Day
Bomber. Complete with extra strong Patent High-speed Winder
Box, Lubricant for Gearbox and Motors, Triple Inserter Rod, Spare
Motors and profusely illustrated Flying Manual. Wing span 19".
Length 15i".  Flies 700 feet, if handled skilfully, 41 O /

PRICE X. "

Obtainable at all
good Toyshops and

Stores

Free Flight Instruction
Lines Bros, will give free flight
instruction by appointment on
the Frog Aerodrome at Merton.

Telephone: Liberty 1041.

COUPON To L‘nes Bros‘ L!d‘ *Dep!‘ 5)#V V r V n Morden Road, London, S.W.19.

Please send me your NEW "Frog" coloured leaflet with particulars of
the ’ Frog" Flying Club and how to obtain handsome enamelled Air Force
pilot badges.

Name ..................................... ..............

Address ..

Please wrile in block letters. 1-37

Sole concessionaires:

LINES BROS. LTD., TR1-ANG WORKS
MORDEN RD., MERTON, LONDON,  S.W.19

meccanoindex.co.uk
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HORNBY TRAINS
CLOCKWORK MODELS

The Hornby clockwork trains are prime favourites with boys all over the worid because they are 100
per cent, efficient. They stand up to every test. The clockwork motors wi th which they are fitted are
perfect pieces of mechanism, with accurately-cut gears that ensure smooth and steady running. These
splendid motors combine speed and hauling power in a unique degree, and with reasonable treatment
they wi l l  go on working and giving the fullest satisfaction for years.

Boys!
Running

a Hornby
Clockwork /

Railway is /
great fun! /

MO Passenger Train Set (non-reversing). Price 5 /6

No. O "Silver Jubilee1' Passenger Train Set (non-reversing). Price 7 /6

The Hornby Railway System has
been developed from small be-
ginnings to its present wide range
with the sole object of providing .
material for model railway /
working on the most realistic /
lines. The system now pro- /
vides everything that is nec- /
essary for laying down and / M
operating a perfect rail- /
way in  miniature. Ask /
your dealer for the /
latest i l l u s t r a ted  /
price list of Hornby /
Trains, rolling stock /
and accessories. /

Hornby No. O Goods Train Set (reversing). Price 17 /6

Hornby No.  1 Passenger Train Set (reversing). Price 2 5/-

Hornby No.  1 Tank Goods Train Set (reversing). Price 22 /6

( of \
(MECCANO

Hornby No.  1 Special Passenger Train Set (reversing). Price 33 / -

Hornby No. 2 Tank Passenger Train Set (reversing). Price 40 / -

Hornby No. 3C Riviera “B lue ”  Passenger Train Set (reversing). Price 57 /6

Manufactured by MECCANO LTD. ,  L IVERPOOL I3

meccanoindex.co.uk
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HORNBY TRAINS
ELECTRIC MODELS

Boys! This is the dawn of the electric toy age. and the new Hornby Electric Trains reach the very pin-
nacle of electrical perfection. The locomotives are perfectly designed and strongly constructed, and are
beautiful in  appearance and finish. Many of them are fitted wi th  patented and exclusive devices for starting,
stopping, o r  reversing, at any part of the track, and for regulating their speed—a l l  f rom one cont ro l
at  the  side of  the  l ine.  Nothing dangerous or  complicated—everything safe and simple.

I’m getting
a new
Hornby
Electric

\ Locomotive
\ for my
\ birthday!

EM120 (20-volt) or  EM16 (6-volt) Goods Train Set (non-reversing). Price 15 / -

EM320 (20-volt) or  EM36 (6-volt) Tank Goods Train Set (reversing). Price 24  / -

Al l  the Hornby Electric Loco-
motives have swift and powerful
motors wi th the lowest possible
consumption of current. There
are two Hornby Electric Railway
systems, one operating on 20
volts and the other on 6 volts.

( The 20-volt system is intended
\ for those who have a mains
\ alternating current supply in
\ their homes, and the trains
\ are run w i i  perfect safety
\ through a transformer.
\ The 6-volt system is
\ specially designed for
\ those who either have

■ \ a direct current mains
\ supply, o r  have no
\ mains current at all.

IF  i \ Ask your dealer for
\ the latest Hornby

p * \ Trains price list.

A l l  the Hornby

Hornby EO20 (20-volt) Passenger Train Set (reversing). Price 30 /

______n___

1 ■ J
Hornby E120 (20-volt) Goods Train Set (reversing). Price 3 6/-

J

Hornby E120 Special Tank Goods Train Set (20-volt, automatic
reversing). Price 42 / -

/ of \
[MECCANOTrd

<J?RPO$

Hornby E120 Special Passenger Train Set (20-volt, automatic reversing).
Price 47 /6

■ "

Hornby E22O Mixed Goods Train Set (20-volt, automatic reversing). Price 47 /6

Hornby E320 Pullman Train Set (20-volt, automatic reversing). Price 72 /6
Manufactured by MECCANO LTD.,  L IVERPOOL I3

jjWjLi ■ < ' " ♦
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STREAMLINE
A real streamline body made o f  steel, crank drive on  ball-bearing back
axle, facsimile airflow radiator, four dummy lamps, tubular bumpers
back and front, windscreen and direction Indicator, balloon disc wheels
and rubber tyres. Length 45 In. RETAIL PRICE 55 / -

TRI -ANG SPORTS
Realistic streamlined model, w i th  opening side door and luggage
boot, 8 in. balloon disc wheels. A in. rubber tyres, placed bumper
and streamlined dummy side lamps, windscreen, direction indi-
cator and dummy hood. Length 41 ins. Price 3 2 /6

4B PEDAL KAR
Pressed steel seat and safety
back rest,  balloon disc wheels,
rubber tyres, nickel plated
handlebars, rubber grips and
pedals, Blue o r  Red finish.

RETAIL PRICE 10 /6

D SCOOTER
TRI -ANG JUNIOR TRIKE No. 40IB
Strong cycle tube frames, enamelled black, gold lines, adjustable
saddle, thick white auto tread tyres. Nickel-plated fittings.

Price 21 / -

Strong steel frame wi th  back rest, nickel-plated handles w i th
rubber grips, 8A in. dia. tangent spoke wheels, 1 In. cushion
tyres, Hardwood step varnished, and frame enamelled red.

Price 9 /6

OBTAINABLE AT  ALL GOOD TOY
AND STORES

SHOPS

FAIRYCYCLEN*5
non N*

n / r ( TRICYCLE No .  5 (Regd. Trade Mark)
FITTED WITH REAR MUDGUARDS, cycle chain drive w i th  free-wheel,
frame best quality weldless cycle cubing, 14 in. wheels, 11  in. jointless
sponge-rubber tyres,  r im  brake, coil-spring saddle, CHROMIUM FITTINGS.
Black, blue or  maroon. Price 59 /6

TRI -ANG “FAIRYCYCLE”  (Regd.) MODEL No .  2
Tubular frame, 14 in. wheels, 1 J in. grey imitation pneumatic tyres, ball-
bearing pedals, r im  brake, two-coil  saddle, chain cover, stand, CHROMIUM-
PLATED FITTINGS. Black, blue o r  maroon. Price 3 9 /6

Made by LINES BROS. LTD., Tri-ang Works, LONDON, S.W.19
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BEST WISHES FOR 1937 TO ALL MY READERS—THE EDITOR

With the Editor
lastly, the most famous motor car is Sir Malcolm Campbell’s
“Blue Bird” in which the land speed record was raised
above 300 m.p.h.

Next on my  list come three "largest evers.” London, with
more than eight million people, is the world’s largest city;
the largest dry dock is that  at Southampton; and the

largest warship is H.M.S. “Hood” the
great battle cruiser of 42,100 tons.

Two other records held by Great
Britain form an interesting contrast.
The world’s longest tunnel is the
London tube from Edgware to
Morden, which is more than 23 miles in
length, and the greatest height ever
reached above the Earth in an aero-
plane is the 49,967 ft., or nearly 9 |
miles, to which Squadron Leader
Swain recently ascended in a machine
of British make. It  will be interesting
to compare the position now with
that of a year hence.

Old Clock Mechanisms
The ancient clock described on page

9 of this issue is proof that British
craftsmen have always been capable
of producing good things. Mr. T. R.
Robinson, the author of the article,
discovered the clock in the Clock
Room of Salisbury Cathedral, tucked
away in a comer and more or less
forgotten. I t  is probably England's
oldest mechanism, but in spite of
its great age of 550 years it re-
quires only a few minor repairs
to put it into working order again.

There must be other old clock
mechanisms lying hidden, waiting
for the fortunate chance that will
bring them to light. Possibly some
of my readers can tell me of such

clocks now lying idle or doomed to the scrap heap
because no one realises how interesting they are.
If so I should be pleased if they would write to give
me as much information as possible, so that I can
make enquiries. I t  is perhaps scarcely likely that such
a wonderful find as that at Salisbury Cathedral will
be made, but any clock of bygone days that can be
discovered and preserved will add to our store of early
mechanical achievements.

The King
One of the most notable features of the career of our new

King, as Duke of York, has been the keen interest he has
displayed in British industries. Since the War he has visited
large numbers of factories and works of all kinds, and each
visit has been not merely a casual
walk round, but an occasion for grasp-
ing the main features of the particu-
lar industry, and learning something
of the normal working day of the
employees. The accompanying photo-
graph shows His Royal Highness
watching a display of working models
on the occasion of his visit to the
Meccano factory in May 1930. All
who had the privilege of accompany-
ing him on his tour through the works
were impressed by the real keenness
displayed by  the Duke. His questions
probed to the heart of things, and
frequently he stopped to watch some
worker carrying out a particular
operation, and showed his apprecia- .
tion of the dexterity and speed dis-
played.

I know that all readers will join me
in the national prayer: <fGod Save
The King!”
Great Britain’s World Records

At this time of the year it is in-
teresting to  take stock of our national
position. This process sometimes
shows us what we lack rather than
what we have achieved, but from an
engineering standpoint there is not
the slightest doubt that our position
at present is excellent. The number of
world records with an engineering
basis held by  Great Britain is a proof
of this. I wonder how many records of this kind my
readers can recall; I can think of eight without much
trouble, and possibly there are others.

The first three of my world records are concerned with
speed, on railways, on land and on the  sea respectively. The
most famous train in the world is “The Flying Scotsman”
which makes the world's longest non-stop scheduled run;
the most famous liner is “Queen Mary” which has won
back the Blue Riband of the Atlantic for t His country; and,

His Majesty King George VI at the Meccano factory, which he
visited as Duke of York in May 1930.

meccanoindex.co.uk
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i Raising High Pressure Steam
How the Yarrow Water-tube Boiler Works

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
drums arranged in triangular formation, as shown in the
lower illustration on the opposite page. The lower drums are
known as the water drums and the one at the top is the
steam drum. Each of the water drums is connected to the
steam drum by several rows of straight steel water tubes,
which form the front and back walls of the furnace. The
triangular space between the two nests of tubes is known as
the combustion chamber, and this must be sufficiently large
to ensure complete combustion of the fuel. The flames are
thus restricted to this space, and it is the hot gases flowing
past the water tubes that impart the heat to the water.

All metals expand when they are heated and this fact has
to be taken into con-
sideration in designing a
boiler. Those parts of the
structure that  are nearest
the fire, and therefore are
subjected to  the greatest
heat, expand to a greater
extent and more rapidly
than the parts at some
distance from the flames
and hot gases. Unless
proper allowance is made
for this therefore there
will be wrenching of
joints and rivets and the
possibility of serious
fracture, with a resulting
explosion.

In the Yarrow high
pressure boiler the drums
are seamless forgings en-
tirely without rivets, and
expansion is provided for
by mounting the steam
drum on a stout steel

THE  heart of any steam power unit is the boiler, for the
efficient working of the engines, whether they are

reciprocating or turbine, depends on the provision of an
ample supply of steam at the desired pressure. Ever since
steam engines came into use, therefore, designers have
striven to improve the boilers that play such an important
part in developing power. To-day there are roughly two
kinds of boilers in use. In one of these the hot gases from
the furnace pass through tubes enclosed in a shell and sur-
rounded by water. This is known as a fire-tube boiler. I t  is
cheap to build owing to its simple construction, but is a
comparatively slow steam raiser, and is suitable only
for low pressures.

The second type is
known as a water-tube
boiler and in design is
exactly the reverse of
the fire-tube boiler, for
it is the water that is
inside tubes, which are
surrounded by hot gases.
The water therefore is
divided into a number of
small streams and a very
large heating surface is
thus exposed so that the
water is quickly convert-
ed into steam. Boilers
constructed on this prin-
ciple are now generally
installed where large
volumes of steam at high
pressure are required,
such as in modern power
stations or in ships.

There are several well-
known forms of water-
tube boilers, each pos-
sessing special features,
and one of the most interesting of these is the Yarrow
boiler, which was invented by the late Sir Alfred Yarrow.
The Yarrow boiler not only generates high pressure very
rapidly, but also maintains a very high output in relation to
its size. These qualities make it particularly suitable for
supplying steam for the immensely powerful engines of
warships, where space and weight are limited, and for high-
powered land installations, for which purpose units each
capable of generating steam to drive a 20,000 h.p. engine
are now being built. Some of these boilers work at pressures
of 1,0001b. per sq. in., and can evaporate 200,0001b.
of water per hour.

Three Yarrow boilers, which supply steam for driving a
twin-screw turbine installation, form the propelling
machinery of H.M.S.“Tyrian" the world’s fastest warship.
This vessel is a torpedo boat destroyer designed and built
by Yarrow and Co. Ltd., and in the illustration a t  the top
of the opposite page it  is shown steaming at the high
speed of 40 knots.

The Yarrow boiler consists of three or more circular steel

framework, in such a way
that the water drums and

the complete nests of tubes are freely suspended. The steel
structure supporting the boiler is encased either with steel
plates or brickwork, or both, according to individual re-
quirements. Another method is to support the boiler by
feet attached to the two lower water drums, allowing
the boiler as a whole to expand freely upwards.

The furnace can be arranged for either coal or oil fuel
burning, and mechanical stokers of any kind may be fitted
as desired. The boiler also is particularly suitable for use
with pulverised fuel. As the water tubes form the front and
back walls of the furnace they absorb heat very rapidly,
and in addition serve to prevent the brickwork lining of
the furnace from becoming excessively heated and re-
quiring constant renewal.

Where extremely high furnace temperatures are neces-
sary, Yarrow Patent Water Side Walls, which form an
extension of the ordinary water tube system, can be fitted,
and the whole furnace is then entirely surrounded by
water tubes.

For low pressures the steam and water drums are built up

A Yarrow marine type high pressure water- tube boiler fitted for oil firing. This illustration and
those on the facing page are reproduced by courtesy of Yarrow and Co. Ltd., Glasgow,
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In order to prevent losses of steam such as those due to
condensation in the pipes leading from the boiler to the en-
gine, and also to  compensate for heat lost by contact with
the cooler cylinder walls in the engine itself, it is now usual
to superheat the steam generated in the boiler. The Yarrow
superheater consists of a set of tubes through which steam
drawn from the steam drum is passed and again exposed to
the heat of the combustion gases. When the superheater is
fitted to a standard Yarrow Boiler the rows of water tubes
at  the front or at the back of the boiler arc divided into two
sections, with a separate water drum at the bottom of each

section, and the superheater
is placed between them at  the
required distance from the
furnace. An arrangement of
this kind is shown in the lower
illustration on this page. The
superheater consists of a
single drum, which is hollow
forged and is provided with
internal divisions that cause
the steam to pass several
times through a number of
"U” tubes placed in the path
of the hot furnace gases.

One of the sources of waste
in the generation of steam in
any type of boiler is the es-
cape of heat in the hot gases
that pass up  the flue, and
except when mechanically
induced draught is used a cer-
tain amount of heat is neces-
sary to create a chimney
draught. Even with the most
expertly-fired boilers, how-
ever, the temperature of the
waste gases is considerably
higher than that actually re-
quired for the purpose of
draught.

All good boiler plants therefore are fitted with apparatus
to  extract some of this surplus heat from the gases and
utilise it in the economical working of the plant. This
apparatus is known as an economiser, and it is used to pre-
heat the boiler feed water before it is fed into the boiler
drum. This is done partly to prevent the boiler tubes and
plates from being cooled by the entrance of cold water,
for then leaks might develop, and also, because cold water
fed in directly would reduce steam pressure.

of pressed steel parts, the shell being in one length so that
there is no intermediate circumferential joint. Hollow
forged drums are used for very high pressure installations
and riveted joints are entirely eliminated. The drum ends
are pressed to spherical form, and the water tubes are ex-
panded into the tube plates in the drums and are bell-
mouthed at their ends. The bell-mouthing of the tube ends
provides easy entrance and exit for the water, and facili-
tates the cleaning of the interior of the boiler.

The ability of the Yarrow boiler to raise steam extremely
rapidly is due to the design and layout of the water tubes,
which promotes rapid cir-
culation of the water. Every-
one has noticed a pan of water
boiling over the fire and has
observed how the fluid rises
tumultuously around the
edges and then turns towards
the centre, where it descends.
This movement is partly due
to the fact that water is a
very poor conductor of heat,
and partly because it  expands
when heated. As the heated
portion of the water nearest
the hot bottom of the pan
cannot transfer its heat to its
neighbouring particles it re-
mains expanded, and as hot
water is lighter than cold it
rises, the colder portions
descending to take its place
and become heated in turn.

On a larger scale a similar
circulation is set up in the
drums and tubes of the Yar-
row boiler. As the tubes are
straight and nearly vertical,
the circulation is free and de-
pends on the temperature
difference between the gases
entering and leaving the nests of tubes. In general the
hot water, carrying with it a very large volume of
steam, flows up the inner rows of tubes next to the
combustion space and its place is taken by the colder
water which is thus forced to flow down the outer rows
of tubes. Thus fresh portions of cooler water are brought
rapidly into contact with the hot tubes, with the
result that the rate at which water is converted into
steam is very high.

A Yarrow high pressure water-tube boiler and superheater in course of construction.
The superheater is between the nests of waler tubes on the left. The illustration at the
top of the page shows H.M.S. “Tyrian,” the world's fastest torpedo boat destroyer,

steaming at 40 knots. It is equipped with three Yarrow boilers.
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OUR cover shows a busy scene at the wharf of
Bowater’s Mersey Paper Mills Limited on the Man-

Chester Ship Canal. These Mills are about a mile and a half
from the locks at  Eastham, giving access to the Canal from
the Mersey, and are the first works of any kind to be met
with on entering the great waterway. Newsprint, or paper
for the production of newspapers, is made in them, the
greater part of the output being consumed in the North
of England, although a considerable quantity is shipped
to Australia and South Africa.

The Mills were con-
structed in 1930 for an
output of 60,000 tons of
newsprint per year, and
were extended in 1933 to
bring the total yearly
output up  to 130,000
tons. The site covers 52
acres. The main raw
materials are wood pulp
and a comparatively
small amount of china
clay, and both of these
reach the Mills by water,
the former chiefly from
Scandinavia, and the
latter from Cornwall.
The vessels carrying
them are accommodated
in a lay-bye 80 ft. wide,
and their cargoes are un-
loaded on the company's private wharf, which is 1,100 ft.
long. The largest vessels entering the Canal can berth there.

The boat shown on our cover is the s.s. “Garryvale* of
the Nordenfjelske A.B.O.Y. Line, and this vessel also is
seen in the panoramic view of the Mills at the head of this
page. The wood pulp from its hold is being unloaded by
means of electric luffing cranes. There are five of these
cranes on the wharf, four of which are shown at work.
They were installed by Stothert and Pitt Ltd., Bath, to
whom we are indebted for the illustration on our cover.
Each is capable of lifting 2 |  tons at a radius of 50 ft. They
work quickly, the speed of the hoisting motion being 30 ft.
a minute and that of the luffing motion 150 ft. per minute.
The total height of each crane is 122 ft., and they are
capable of moving along their track of 15-ft. gauge at
a speed of 15ft .  per minute.

The wood pulp arrives packed in bales, and six of these at
a time are raised in chain slings. The load is quickly hoisted
out of the hold and swung round to be deposited on railway

trucks on three tracks running along the wharf. As soon as
each load of bales is in place, the crane swings back to  raise
another, several slings being in use so that the crane is
always on the move and the task of unloading is speeded up
as much as possible. The loaded trucks are then shunted
into the storage ground where the bales of pulp are stacked.
Fireless locomotives charged with steam from a central
plant are used for this purpose, and the storage ground is
traversed by three sets of tracks, giving easy access to
every part. Overhead “Goliath” travelling cranes of 80 ft.

span lift the bales into
position. These cranes
can be moved backward
and forward over the
site, and as the hoisting
mechanism can be run in
either cross direction,
the bales can be placed
directly in any position,
or lifted with ease wher-
ever they are placed.

The “Goliath” cranes
are used also for remov-
ing the pulp from the
stacks on to stillages or
frames, each of which is
capable of holding eight
bales. These stillages are
on the cross gantries or
platforms leading direct-
ly into the Mill. They are

conveyed along the platforms on electric trucks, which
carry them into the breaker house, and deposit them along-
side the breakers, or machines in which the pulp is dis-
integrated by beating it in water. The result of this opera-
tion is a fluid mass called “stuff,” in which the pulp is
reduced to fibre, and this is diluted with water in storage
chests in order to make it easier to pump the liquid to the
conical refiners through which it is passed.

Two kinds of wood pulp are used. One is known as
Sulphite, which is made by digesting wood with chemicals;
the other is manufactured by mechanical grinding treat-
ment and is called groundwood. These are treated separate-
ly, the Sulphite pulp passing through beaters and an addi-
tional refiner, and the proportions of the two pulps in the
mixture before being fed into the papermaking machines
are automatically controlled by a regulating machine.
China clay also is added in the proportioning machine. This
is previously mixed with water in a separate building of re-
inforced concrete containing mixers, together with storage

Wood pulp in the breaker house, in which it is broken up by beating in water. At the top of the page
is a panoramic view of the works at Ellesmere Port, Cheshire, of Bowater's Mersey Paper Mills Limited,

to whom we are indebted for the illustrations to this article.
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chests. There is storage accommodation for 1,200 tons.
There are four paper machines in the Mill, all of which

were made by Walmsleys (Bury) Ltd. They are housed in
two immense machine rooms, each 450 ft. long, 96 ft.  wide
and 80 ft. high. Three of them produce paper of 18 ft.
finished width, and
on the fourth
paper 19 ft. 6 in.
wide is made at
speeds up  to
1,250 ft. per min-
ute. All are com-
plicated and im-
pressive pieces of
machinery, each
being 300 ft. in
length and over
20 ft. wide. They
run continuously
f rom Monday
morn ing  un t i l
Saturday night,
and are capable of
producing over
2,500 tons each
week. Throughout
that time they work perfectly and regularly, and their un-
failing efforts are a tribute alike to the skill with which
they are made and the care with which their operation
is supervised.

The stuff passes through the mixing pumps and is diluted
until the proportions are about 99 J % water and only |%
wood fibre. The diluf ed stuff from the screens passes
through a flow box designed to damp out eddies and so give
an even flow of the liquid on to the papermaking machines.
I t  pours out through a special adjustable mouthpiece, call-
ed a slice, on to a mov-
ing endless woven ware
cloth 90 ft. in length.
The top half of the wire
forms a table on which
the paper is formed as
the stuff is carried away
at great speed from the
slice. The wire is sup-
ported for three-quarters
of its length on the table
rollers, which remove a
considerable quantity of
water by capillary at-
traction, and water also
falls out as the stuff
passes over the spaces
between the rollers. The
wire then runs over
vacuum boxes, which re-
move a further large
quantity of water by
suction, the effect of
which is to leave the
fibres closely matted together in a continuous sheet.

The paper leaves the wire at this point. I t  still contains
80 per cent, of water, but is sufficiently strong to support
its own weight for a few feet as it passes on to  the press part
of the machine. This consists of two suction press rolls. In
each of these the lower roll consists of a bronze perforated
shell, with internal suction boxes, and the top roll of
granite, and there is also a third smoothing press. The first
two presses have endless woollen felts which support the

paper as it  passes through them. The paper is automatically
fed from the couch roll and through the presses by means
of compressed air, and when it emerges it still contains
about 70 per cent, of water.

Feeding ropes now carry the paper to the drying part of
the machine. This
consists of 50 huge
drying cylinders of
semi-steel. Each
cylinder is 5 ft. in
diameter and is
heated internally
by means of steam
at a pressure of
10 lb. per sq. in.
The cylinders form
a double bank of
dryers through
which the paper is
conveyed on cotton
felts, while the
p ropor t i on  of
water in it is re-
duced from 70 per
cent., to about 10
per cent. This

means that over 13 tons of water must be evaporated every
hour on each machine, and removed to the atmosphere. A
hood is arranged over the dry part of each machine, and
connected to it are eight extraction fans, having a total
capacity of 3,200 cu. ft. of air per minute, that take
out the moisture-laden air.

From the dry part of the machine the paper passes
through the finishing calender stack, which consists of 10
chilled iron rolls that give a glossy surface to  the paper as it
winds its way round them. The product is then wound on

steel shells, 14 in. in
diameter, on what is
called the Pope reel,
which is specially de-
signed so that a full reel
of paper can be removed
and an empty reel insert-
ed practically without
losing any paper.

The machine reels are
generally 42 in. in dia-
meter, and from 218 in.
to 236 in. in width. If an
additional finish is re-
quired they are carried
by an electric crane to
the  super-ca lender ,
which is a 10-roll stack,
consisting of five chilled
iron rolls and five bowls
of compressed woollen
paper. This runs at a
maximum speed of
2,000 ft. per min., and

the paper that has been treated in it is again reeled.
If machine-finished paper is required, the reels from the

machine are taken direct to the winder. There it is wound
on strawboard centres over a metal winding axis, and as it
passes through the machine it is slit to  the width required
for the newspaper for which it is intended. The cutting is
done by means of small circular knives rotating at high
speed, and afterwards the wide roll of paper automatic-
ally separates into reels of the required width.

The dry end of a papermaking machine. In this the paper passes over 50 heated rollers that evaporate most of the
water in it, and it is finished on  the 10-roli calender stack before being wound on the reds.

Slitting paper into reels of size suitable for newspaper work. The paper is cut continuously by
rotating circular knives.

meccanoindex.co.uk



THE MECCANO MAGAZINE6

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a

On the Footplate of “The Royal Scot”
A Splendid Run from Euston to Carlisle

By a Railway Engineer
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a
THERE are perhaps no  locomotives so widely known and

admired, all over the world, than the L.M.S.R. "Royal Scots."
The visit to America in 1933 of the pioneer engine, No. 6100,
greatly enhanced the prestige of British railways in general and
the L.M.S. in particular, and although when she returned i t  was to
find a still mightier type at work on the West Coast route, the
"Royal Scots" were anything but superseded. Even to-day, four
years later, there are only 13 of Mr. Stanieris 4-6-2s at work, and
the "Royal Scots" are regularly and unceasingly called upon for
very heavy express duty.  The  "Railway News' 1 pages of the  "M.M."
have frequently borne witness to their prowess, and a few months
prior to the acceleration that has brought Glasgow within 7 J
hours of London I was privileged to witness a magnificent per-
formance from the footplate.

This run was, appropriately enough, on "The Royal Scot"
express itself; a "Princess"
was not available and so
our engine was No. 6137,
"Ves ta"  In accordance with
the latest scheme of re-
naming, the title of this
engine has since been
changed to "The Prince of
Wales's Volunteers (South
Lancashire).*' Driver Charl-
ton and Fireman Baker of
Upperby Bridge shed, Car-
lisle, were in charge. The
load was made up to just
the maximum tonnage, 475,
permitted to the "Royal
Scots" on Special Limit
timings south of Crewe, and
with a well-filled train the
gross load was 505 tons
behind the tender.

The empty coaches had
been drawn into Euston bv
an old L.N.W. 18-inch 0-6-0
goods engine, the type
known almost universally as
the "Cauliflowers," and this
veteran gave us some useful
banking assistance at the
very start. I hasten to
explain, however, that  the "Royal Scots" can, and regularly do,
take 500-ton trains out of Euston unassisted; it is only in the case
of those trains that are brought in from Willesden carriage sheds
that there is an engine at the rear at Euston. "The Merseyside
Express," for example, is never banked out of the terminus.

There is nothing very special to mention about the "Royal
Scot" footplate arrangements; the general layout is very similar to
that of the Class 5 4—6-0s that I described in the May issue of the
"M.Af." when writing of the Highland Mail, but  in view of the
enormous boiler, the look-out ahead is surprisingly good. The cab
has been extended to the utmost width permitted by the loading
gauge to achieve this result; incidentally this unusual width can
give a very queer feeling to  anyone riding in the seat on the fireman’s
side, for at the time of my trip "Vesta" was stiU equipped with
the old narrow type of tender and from the extreme side of the
cab you look back into an airy nothing!

Sharp at  10 a.m. came the right -away. Charlton waited a second
to  feel the push of the bank engine, before he opened the regulator,
and then " Vesta" very quickly took the strain. The actual platforms
at Euston are on a very’ slight falling gradient, but less than 50
yards from the start Camden banks begin in earnest, at  1 in 70.
The maximum cut-off on these engines is 75 per cent., and once the
train was well under way Charlton brought the reversing screw
back one turn, and at the same time the regulator was opened a
little wider, to  about one-half. " Vesta" developed that  characteristic
deep booming exhaust, and by the time we crossed the flying
junction over the empty carriage lines the "Scot" and the "Cauli-
flower" were fairly lifting the train.

The grade eases here, to  1 in 112. Charlton brought the reversing
screw back another turn —cut-off was now about 50 per cent.—
and in another minute we were breasting the top of the bank, just a
mile out of Euston, in 3} minutes. As we passed Camden engine-
sheds several of the staff waved us a farewell, and with the regulator
still wider open "Festa” entered Primrose Hill tunnel in full cry.
But we were not yet doing 40 m.p.h., and Charlton applied sand
periodically to lessen the chance of a slip. There was no need. No.
6137 was getting hold of her 505-ton load in magnificent style,
and we swung through Willesden Junction, 5.4 miles out, in
10} minutes at 56 m.p.h.

There are extraordinary differences in the riding qualities be-
tween one locomotive type and another; they may be almost equal
in tractive power, but purely as vehicles they’ are totally unlike.
The "Royal Scots" represent about the greatest concentration of

power that has yet been
produced in this country
on so short a wheel base,
and I think it  is this that
gives them their particular
riding characteristic. Al-
though they are actually
one of the swiftest types in
Britain—one of them at-
tained 98 m.p.h. on test—
at any speed over about
45 m.p.h. they seem to be
lumbering, and riding on
them one loses all sense of
speed.

On the dead level beyond
Willesden we reached 61
m.p.h. and then began the
24-mile climb to Tring,
working on three-fifths regu-
lator and about 40 per
cent, cut-off. On the 1 in
339 grade speed fell off very
gradually; Harrow was
passed at 54 m.p.h., after
4}  miles of climbing, and
at the top of the first stage,
just before Bushey troughs
are reached, we were doing
a steady 53. No change in

the controls was made for the very slight descent beyond here;
"Vesta" quickly attained 62 m.p.h. and we were through Watford,
17} miles, in 23 minutes. Through Watford tunnel and up  the valley
of the River Gade the rise is as gentle as 1 in 1038 and 1 in 508,
and while we romped along at 60 in.p.h. there were some charming
glimpses below of the Grand Union Canal. In this broad vale one
can see long distances ahead from the footplate, and beyond Kings
Langley the railway takes a gradual sweeping curve into the hills
on the western side. Here the last and longest stage of the climb
begins; for 8J miles the rise is continuous at 1 in 335.

Approaching Boxmoor, after two miles of it, we were still doing
57} m.p.h., but then Charlton opened out to full regulator, still
keeping at about 40 per cent, cut-off. For six miles I witnessed the
rare spectacle of a big modem engine being worked really hard.
Without showing the slightest shortage of steam, "Festa" responded
magnificently with a steady and unvarying 56 m.p.h. right up to
Tring summit. The sense of effort was thrilling; there was no doubt
about it, things were happening! The exhaust was a low roar, the
engine bumped along just as heartily as ever, but what really
surprised me was the very little coal burned during this strenuous
period. So we came through Berkhamsted tunnel, under the slopes
of Northchurch common, and the beautiful wooded hills of Aldbury
came into view on the right; we were over the summit.

We passed Tring station, 31.7 miles out, in 38 minutes, dead on
time, and here cut-off was brought back to 30 per cent, and the
regulator closed to about two-fifths. Descending through the long
deep chalk cutting we were soon going a fine pace. Nearing Ched-
dington the prospect opened out once more, and behind us now,

Down "Royal Scot" on Camden Bank. The engine is L.M.S.R. No. 6112 "Sherwood Forester."
The illustrations to this article are reproduced by courtesy of the L.M.S.R.
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stretching east and west as far as the eye could see, were the
northern escarpments of the Chiltera Hills—range upon range of
chalky downs. The finest group lie east of the railway, where the
great white lion cut in the chalk shows the whereabouts of Whip-
snade Zoo, and the hills of Ivinghbe sweep down to the level
plain below, a great expanse of green, smiling mead owl and.

By now we were going
72 in.p.h.; we swept
through Leighton Buz-
zard, and round the
curve to Linslade tunnel.
Here the down fast and
the up slow lines are each
carried through single-
line tunnels on each side
of the double line bore
that takes the up fast
and the down slow lines.
The train so nearly fits
the confined space that
at the speed we were
going it is just like hit-
ting a solid wall of air.
We all three covered our
heads with cloths, for the
first rush of air creates a
whirlwind of coal-dust
on the footplate; a few
seconds of high pressure
on our ear-drums, and
then out into the sun-
shine once more. Right
on past Bletchley and Wolverton we kept up a steady 67 to 72,
and 56 miles were covered in the first hour from the start.

After taking water at Castlethcrpe troughs we came on to the
6-mile climb to Reade, mostly at 1 in 330. " Festa” was going so well
that  Charlton had no need to  open out at all, in fact we travelled for
45 miles after Tring without any change being made in the controls.
I t  was very interesting to observe how, with, an absolutely constant
output of power from the engine, the rise and fall of the gradients
affected the speed. On the 1 in 660 past Bletchley we were doing
68 m.p.h.; the steeper pitch near Loughton
siding, at  1 in 440, brought us up to  72, and
now on the ascent to Roade speed gradu-
ally fell off to 56 in.p.h. This of course
does not compare with our 56 at Tring
summit, because impetus played a big
part in the high speed at  which we passed
Roade.

Half way through the very deep cutting
beyond this station the summit is reached,
and then we were soon doing 60 again.
Biisworth, 62 miles, was passed in 66|
minutes, minutes early; there was a
glimpse of the aerials of Daventry radio
transmitting station away to the west as
we swung through Weedon at 60 m.p.h.,
and once again speed settled down to a
minimum of 56 m.p.h. on the rise to
Kilsby tunnel. We had now covered the
43.6 miles from Tring to Welton in 40
minutes at  an average speed of 64.5 m.p.h.,
and were in good trim for an early arrival
at Rugby when signals were against us at
Kilsby T unnel South Box. We had to slow
up to 25 in.p.h., but they cleared in time
to avoid a dead stand; and so we entered
Kilsby Tunnel. This is 1 mile 666 yards
long, and in addition to a number of small
ventilating chimneys there are two shafts
59 ft. in diameter. Seen from the footplate
these huge openings look inexpressibly
weird: one comes out of one tunnel into a
cold grey daylight, and without the usual
entrance facings the next stage looks a
forbidding hole of smoke-blackened bricks.

We emerged at  well over 50 m.p.h., and
after a brisk run down past the wireless
station, under the L.N.E.R. (Great Central
section) viaduct, and over a maze of junctions, we reached Rugby,
82.6 miles in 891 minutes, barely a minute late in spite of the check.
Had it come a little earlier in the run the time could easily have
been made up, for our net time was only 87 minutes. At Rugby I
came off the footplate and. after scraping a coating of grime from
my face and neck, enjoyed the next stage of the run in the luxury
of the train.

When writing of one of my L.N.E.R. runs I described the odd
feeling one gets on changing from the train to the footplate half way
through a journey, but changing the opposite way round left a far
more vivid impression. The stock used on '‘The Royal Scot" is most
beautifully appointed, and once more there was a feeling of swift
effortless travel; but even the preoccupation of a most excellent

lunch failed to divert my
thoughts from the en-
gine at the head of the
train. As it happened,
this part of the journey
was of less interest from
the locomotive point of
view, for we experienced
a series of signal delays,
and although none of
them was serious in
itself, they prevented us
keeping time.

The 75.5 miles from
Riigby to Crewe were
covered in 821 minutes,
instead of the 81 minutes
booked, though after
allowing for checks at
Newbold and outside
Stafford the net time was
only 78 minutes. At
Crewe I went back to  the
engine, but on the first
stage of the non-stop
run to Carlisle signals

were again troublesome, and it was not until we had cleared the
industrial districts of Lancashire that we really got going once more.
As a matter of fact the schedule in force at that time was made
fairly easy through this congested area so as to give scope for lost
time recovery. At Crewe our load had been reduced to 12 coaches,
374 tons tare and 400 tons with passengers and luggage, and when
Preston was left behind we were running about two minutes late.

The road was clear now, and "Festa” got fully into her stride.
We raced through Lancaster, over the Lune viaduct, and a few

minutes later were bowling along the
shores of Morecambe Bay at 70 m.p.h.
Away to the north-west were the Lake-
land mountains, only the outposts visible
on this hazy afternoon, but an ample hint
all the same of the strenuous hill-climbing
ahead. We swept through Camforth,
junction for the Furness line, at  68 m.p.h.
—dead on time now—and the climb to
Shap had begun: in the next 31 miles the
line rises nearly 900 ft. The regulator was
pushed a bit wider open for the 2 J -mile
rise past Yealand; here the grade is 1 in
134 and speed fell off to  51 m.p.h., but we
rallied splendidly to 65 again on the
level before Miliithorpe,

Now the fell country was close at hand;
bare outcrops of limestone showed on the
hillsides, stone walls took the place of
hedges, and we were fairly launched on
the Grayrigg bank—13 miles of unbroken
ascent. Charlton opened still further out,
and after five miles of steep climbing
we were still going merrily at 50 m.p.h.;
but approaching Oxenhoime the grade
stiffens to 1 in 111 and the fall in speed
became more pronounced. This fine
running had gained four minutes in the
last 30 miles, and we passed Oxenhoime,
91.1 miles from Crewe, in 102 minutes,
two minutes early; the 32.7 miles from
Brock to Oxenholme had been covered
at an average speed of 63 m.p.h.

So well was the engine going that no
further opening out was necessary for the
rest of the bank. On the 1 in 130 grade
above Peat Lane “ F/sta” boomed away
at a steady 38 m.p.h.; lying far below in

the valley was Kendal, and to the north the big mountains of the
Lake District loomed out of the haze. Round the shoulder of Hay
Fell the line swings due east, and we pounded on into what looks
like a cul de sac formed of great hills. At Lambrigg viaduct,
which crosses a ravine worn by a rushing moorland stream, the
grade stiffens to 1 in 106, and on the last two miles up to Grayrigg
summit speed fell to 34 f m.p.h.

"The Royal Scot”  passing over Tebay troughs. I t  is hauled by engine No. 6137, "Vesta,"  on the footplate
of which the run described in this article was made.

A view of the footplate of one o f  the "Royal Scots/ ’
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The engine had now been at work for nearly five hours, but this
long climb had made not the slightest difference; she was steaming
as freely as from Willesden up to Tri ng. Once over Grayrigg
summit cut-off was brought back to about 30 per cent, again,
and Charlton changed over to the first port of the regulator for
the slightly falling stretch on to Tebay. Soon we were galloping
once more; rounding the double S-curve through Low Gill at
54 m.p.h., we entered the Lune valley, and with the fells rising
steeply on both sides of the line,
we worked up to 66 m.p.h. at
Dillicar troughs. A long wild
scream on the whistle, and we
were through Tebay, 104.2 miles
from Crewe, in 119| minutes,

Shap incline proper really
begins half a mile before Tebay is
reached, but for the first 11 miles
the grade is only 1 in 14G; it is
after one is through the rock
cutting, and out on to the open
moorland with Shap Fells away
to the west, that the real tug-of-
war on the 1 in 75 grade begins.
Here one can see for miles, and
right ahead was Scout Green
"distant" at danger I There is no
difficulty in stopping on such a
grade as this, and Charlton kept
full steam on until we were past
the distant. It was of no avail,
however, and in spite of frantic
appeals on the whistle we were
brought to a dead stand right
in the middle of Shap incline!

A more difficult place to re-
start could hardly be imagined. After half a minute standing
the signal cleared, and then the regulator was opened a very
small amount. "Vesta” took the strain without a sign of slipping,
and as we slowly gathered speed Charlton pushed the regulator
wider and wider open until she had "the lot," as drivers usually
refer to full regulator working. Accelerating magnificently now
we passed Shap summit at 24 £ m.p.h., still half a minute early
in spite of this stop. The 51 miles from Tebay to Summit had
taken only 1 11 minutes inclusive of 40 seconds standing half
way up—a really wonderful achievement.

For the first mile after passing the summit ” Vesta** was let

go full tilt, and we swung through Shap station at 61 m.p.h.;
but then Charlton practically closed the regulator and lengthened
cut-off right out to 55 per cent, to give the cushioning action
that I described when writing of the Highland Mail. In spite of
this restraint the engine worked up to a steady 71-72 m.p.h. on the
1 in 125 descent, and one or two slight touches of the brake were
necessary to prevent the speed from rising still higher.

The line descends through a wild, fascinating country, of rough
grasslands, where the hillsides
are seared by many a rushing
mountain stream, and where
the brawling River Leith is
crossed and recrossed. Then, as
we neared Clifton, the hills fell
away and there opened out a
glorious prospect of broad vales
and wave upon wave of rolling
moorland. Penrith Beacon crown-
ed the westernmost flank of
one ridge, and farther east
the great backbone of the
Pennines lay deep in snow.
We raced across Clifton Moor,
now going 75 m.p.h., but then
speed was carefully checked
for the curves at Earnout Junc-
tion and through Penrith.

The moment we were through
the station Charlton opened
out again, and soon we were
flying through Plumpton at
77 m.p.h.; then came the final
descent into Carlisle. We could
have done well over 90 here if
need be, but the train was

before time and there was no necessity for haste. The regulator
was practically closed and we spun merrily downhill at 70 to
72 m.p.h. till the Border city came in view. Finishing very
quietly, the 141.1 miles from Crewe were completed in 160J
minutes—4| minutes early. Carefully allowing for all delays
the net time was only 153 minutes, 12 minutes inside schedule.
Adding to this the 5 minutes net gain between Euston
and Crewe, Driver Charlton had improved upon the schedule
time then in force by no less than 17 minutes. On this
splendid trip the net times give a running average as high as
56.6 m.p.h. from London to Carlisle.

Another photograph of “The Royal Scot” on Tebay troughs. The engine at the head
of the train is L.M.S.R. No. 6136, “Goliath."

q

down, and two of the men were swept over-
board. One of these two men had just taken
off his left-belt, and would probably have
been drowned if his companion in distress
had not clutched him. The two men were

crawled along the after box, however, and
detached the rudder from the damaged wheel
while two men held his feet. This enabled
the life-boat to be brought safely in
under her hand-steering gear.

Heroism in the Life-boat
Service

The great gales that swept the British
Isles in the closing weeks of 1936 provided
the fleet of the Royal National Life boat
Institution with yet another opportunity of
demonstrating its value, and of adding to
the some 64,000 lives that it has saved since
its beginning in 1824. Most of the life-boats
stationed round our coasts were called out
in heavy seas, and the crews of these vessels
showed wonderful courage and endurance
in effecting many thrilling rescues.

One of the most heroic feats of the year
was the work of
Yarmouth and
Gorleston motor
life-boat. At the
height of a gale in
November, the
crew were out on
service five times
in the course of 35
hours, nearly 18 of
which were spent
at sea. The first
call was to the
steamer ** Yew-
bank/* and while
on the way to this
vessel, the life-
boat was struck
by a very heavy
sea. Her steering
wheel was dam-
aged, all her crew
were  knocked

supported by the one
life-belt for a quarter of
an hour before they were
picked up.

By this time the
life-boat had drift-
ed near the break-
ers and was in
danger of being
capsized. The
boa t  me-
chan ic

Two hours later the crew
again put out in answer to a
signal, one of the two men who
had been washed overboard
being among them. They could
not use their own damaged
boat, so they manned the motor
life-boat from Cromer, which
had been unable to return to
her own station after being out

on service for 44 hours and had put into
Gorleston. In this boat the Great Yarmouth

and Gorlestou crew
wentoutinanswer
to four calls dur-
ing the next 20
hours.

In recognition
of their gallantry,
the In s t i t u t i on
made a money
award to  the whole
crew, and a special

=« d award to the life-
bo  a t m a n who
after being washed
overboard held up
his comrade in the
sea. Letters of ap-
preciation have
been sent to the
coxswain and the
mechanic of the
boat.

A motor life-boat of the 41 ft.
Watson type, which is in-
stalled in many R.N.L.I.

stations on the coast of
the British Isles. Our
photograph of this

vessel is reproduced
by courtesy of the
Royal National

Institution.

the crew of the Great
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The Ancient Mechanism at Salisbury Cathedral

By T.  R.  Robinson
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recognised, and it came into general use for clock movements.

The form of the teeth in the original wheels of these clocks is in-
teresting. Little if anything was then known about the theory of
toothed gearing, and the teeth were shaped up with chisel and file,

the final form being arrived at by trial
and error.

The pinions are of the form known as
“lantern.” They were built up by insert-
ing the ends of iron bars through equally
spaced circumferential holes in two iron
plates. The ends of the bars were then
riveted over to secure the whole pinion
together and each bar formed a “tooth”
of the resulting pinion. Although the
method seems very crude to modern
ideas, it produced good serviceable
pinions. The central holes in the pinion
end plates were squared and the pinion
was mounted on a squared portion of its
spindle, which was then burred over to
secure it in position. The outer edges of
the pinion endplates are octagonal,
and this is another point of similarity
with the clock at Wells. It  is surprising
to note how very* smoothly these wheels
and pinions act together.

The rims and spokes of the wheels are
made separately and afterwards riveted together. The rim was given
the form of an iron circle, while the spokes were forged from rod.
The spokes were divided at  the ends where they were attached to the
rims, which were held in place by riveting the divided spoke ends.
The difficulty of getting a true wheel by this method can be imagin-
ed, but despite this the wheels are all wonderfully accurate.

The striking train of the clock is apparently in its original condi-
tion, only repairs having been made to various parts. It  consists of
three wheels, the first or main of which carries eight pins that act as

cams to raise the striking hammer. The second
wheel carries a flange for locking the train at the
conclusion of striking, a portion being cut away so
that a detent or catch can fall and lock the wheel
when a suitable notch in the locking-plate allows
it to do so. The actual control of the number of
blows struck at each hour is given by a locking-
plate of exactly the same type as that used in
turret clocks to-day. I t  is indeed strange to find
that this mechanism has scarcely been altered
from the time of the construction of the Salisbury
clock to the present day. It  makes one realise what
excellent mechanics these ancient craftsmen were.

Both the winding barrels of the clock are of
wood, and still bear the attachments for the old
hemp ropes by which the weights drove the clock.
Instead of winding ratchet wheels of the usual
form, the barrels are provided with spring catches
that lock against the spokes of the main wheels, a
rather primitive, but very effective contrivance.
The winding was carried out by means of a form of
capstan device. The ends of the winding barrels
were fitted with radial bars and these were grasped
by the winder and pulled round. This arrange-
ment remains on the timekeeping part of the clock,
but heavy weights were necessary for the striking
train and because of this it seems that the capstan
there was replaced by a toothed wheel. A pinion
meshed with this and gave a reduction gear that
eased the labour of winding. That this was a later

addition is indicated by the shape of the teeth, and by the fact that
it has only three spokes, whereas the original wheels have four.

Apparently the clock had no dial, the striking of the hours alone
denoting the time. This seems to have been quite good enough in the
leisurely days of our forefathers, for many of the early clocks were
similarly arranged. I t  is certainly the oldest machine left to us, and
it is hoped that later on it will be set in motion.

NEARLY everyone has heard of the four famous West Country
clocks at  Wells, Exeter, Ottery St. Mary and Wim borne respec-

tively, and almost every visitor to the West of England tries to see at
least one of these wonderful examples of the craftsmanship of past
days. The four clocks must be among
the earliest remaining machines in this
country, but their historical records
were long uncertain, and their correct
dates have only been worked out re-
cently, after very careful examination
and research, by my friend Mr. X. P.
Howgrave-Graham, F.S.A. In the list
that he published the clock at Wells
held pride of place as the oldest of the
four, the date given for its construction
being 1392.

Soon after the publication of Mr.
Howgrave-Graham's conclusions I was
on holiday in Salisbury and decided to
see the fine modern quarters-chiming
clock in the central tower of the
Cathedral. Upon entering the clock
room I was astonished to see an old
clock, standing derelict in a corner, that
had a wonderful resemblance to the
Wells movement. Enquiry revealed
that it was the former clock of the
Cathedral. It  seemed to me of somewhat more primitive construc-
tion than that at  Wells, and this led me to suspect that it was of
earlier date. I at once took measurements and photographs, and
informed Mr. Howgrave-Graham, who commenced investigations
that eventually showed the clock to be the oldest yet known to exist
in England, It  dates from 1386 and thus is the senior of the Wells
clock by six years.

The two clocks show an extraordinary similarity of constructional
details and ornamentation that make it certain they came from the
same workshop. The only real difference between
them is that the Salisbury clock strikes the hours,
while its brother at Wells also chimes the quar-
ters. This difference is consistent with the fact
that the Salisbury clock is an '‘earlier model/’
Other features, such as the wheel teeth, the
castellated mouldings on the tops of the frame
bars, and the buttress mouldings at the bases of
the corner posts are practically identical in both
clocks.

The main frame of the Salisbury clock is of
wrought iron, and consists of nine upright bars,
tied together at  the tops and bases by a system of
cross members, the whole being wedged together
without any screw fastenings whatever. The
“going” or timekeeping train has been consider-
ably modified, for the pendulum was unknown at
the time when the clock was built, and the form of
escapement employed was that of a verge or
crown-wheel, controlled by a swinging bar with
weights at each end. An example of this type of
escapement is still to be seen on the Dover Castle
clock at the Science Museum, London.

The swinging bar is known as a foliot-balance,
and it was the usual form of controlling device
used on clocks until the discovery of the pendu-
lum. It is certain that the Salisbury clock had a
foliot-balance, for the holes in the frame that
were used to support the bearings and other parts
are visible. Further proof is to be found in the
fact that the present pallets are fitted to two short iron bars which
are obviously later additions. All these things point to the fact that
the clock was converted from the verge to the recoil escapement
upon the introduction of the pendulum. The Wells clock also show’s
almost identical signs of conversion, and this leads one to the view
that the alterations were made towards the end of the 17th century,
when the superiority of the pendulum and recoil escapement became

The ancient tower clock discovered in the clock room of Salisbury
Cathedral by our contributor, Mr. T. R. Robinson.

A side view of the mechanism of the Salisbury
clock, the oldest in Great Britain.
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The Imperial Airways Fleet
There are now 76 machines in the

Imperial Airways fleet, including the new
flying boats and landplanes under con-
struction, and their engines develop a
total of just over 170,000 h.p.

The new flying boats were fully described
in the December 1936 "M.M.”  and on
this page we publish a further illustration
of "Canopus,” the first of them. This
flying boat and "Centaurus ” the third one,
are now’ in service in the Mediterranean.
"Caledonia,” the second one completed,
is to be employed a t  first
on long range test flights to
obtain data for the Atlantic
service, and another of the
machines also will be detailed
for a similar purpose. The
other 25 flying boats under
construction by Short Bros.
(Rochester and Bedford)
Ltd. will be completed at
intervals of less than a
month, and will be put  into
service on different sections
of the Empire air routes.

The 12 new landplanes
are being built by Sir W. G.
Armstrong Whitworth Air-
craft Ltd., and delivery of
the first is expected next
month. These machines are
of the high wing monoplane
type, and each is to have
four engines developing a
total of just over 3,000 h.p.
Several will be used on the
company ' s  Con t i -
nental routes, and they will
be equipped to  carry up  to  42
passengers. The remainder will be put
into service on the main Empire routes.

Live Locusts Flown to London
A report recently issued by the London

School of Hygiene and Tropical Medicine, in
connection with researches into tropical
diseases, indicates the value of air transport
in the despatch of specimens required for
urgent laboratory research. The liigh speed
with which consignments can be brought to
London from territories along the Empire
air routes enables live specimens of insect
pests, such as  locusts and mosquitoes, to be
packed in special containers and flown to
London. Not long ago a box containing 309
live locusts was consigned by air to a
laboratory in this country, and on arrival
it was found that only a few of the insects
had died during the journey.

The report mentions that plans are being
made for the transport by air from Greece
of certain specimens required in connection
with the study of blackwater fever.

Air Lines of the World
Recent statistics show that the total

mileage of air routes in operation through-
out the world is now almost 300,000.
When the first commercial services were
established 17 years ago the total of
the world's air lines was not much more
than 3,000 route miles, but in the fol-
lowing year it rose to nearly 10,000 miles,
and by 1921 it  had passed the 12,000-
mile mark. A total of 20,000 miles was
reached in 1924, and the figures given
below show the great increase that has

taken place since then:
1925 34,000 route miles
1926 48,500 „
1927 54,700 „
1928 90,700 „
1929 125,800 .,
1930 156,800 ,.
1931 185,100 ,,
1932 190,200 ,,
1934 223,100 „
1935 278,200 ,.

During 1936 the total
was further substantially in-
creased.
Proposed New Airport for

Melbourne
At present the chief airport

for Melbourne, Australia, is
situated seven miles from the
city. It  is proving incon-
veniently distant owing to
the steady increase in com-
mercial air transport to
and from Melbourne, and
a plan is being considered
for constructing a new air-
port at  Fishermen's Bend, a

site only about two miles from the city.
A Douglas Flying Boat

The Douglas Company of America,
makers of the well-known DC.2 air liners
used extensively on air lines in both the
United States and Europe, have turned
their attention to  the construction of flying
boats, and have produced a high wing
monoplane flying boat. It  is fitted with two
Wright "Cyclone” engines and can attain a
top speed of 185 m.p.h. The machine is
95 ft. in span and 78 ft. in length, and can
carry up to 36 people.
De Havilland Company Build a New Trainer

The de Havilland Aircraft Company are
building a new type of low wing training
aeroplane to the order of the Air Ministry.
Full details are not available, but it
is known that the machine will be fitted
with side-by-side seating and dual con-
trol, and that it will be armed with front
and rear guns.

Ah unuiuaj view oi me empire itying Deal ‘Xanopus" lying a l  anchor. inis inacnme is in service
on the Mediterranean section of the Empire air routes. Photograph by courtesy of Imperial Airways Ltd.

Night Lighting Equipment at Jodhpur
Jodhpur aerodrome, India, has been

equipped with an up-to-date night lighting
installation. The Maharajah Sahib Bahadur
has taken a keen interest in this important
improvement of the aerodrome, and he
recently made a series of night flights in
order to inspect fully the completed
installation.

The two landing floodlights consist of
three banks of three 1,000-watt lamps,
with a total candle power of 1,200,000.
The illuminated wind direction indicator is

of the “T” type, and embodies a device
that  causes the  lamps to  flash intermittently
when the wind velocity is negligible from
the viewpoint of landing. The landing circle
is 3,000 ft. in diameter and the lights
arranged along its boundary are of the
conical type, the whole of the cone, in addi-
tion to the globe, being flooded with
orange light from one lamp.

The guiding beacon is mounted on the
roof of the State Hotel that adjoins the
aerodrome. It  is fitted with a 1,000-watt
lamp, and the light from this revolving
beacon has been seen bj'- airmen 100
miles from the aerodrome.

Monospar Ambulance for Roumania
The Roumanian Government have pur-

chased a Monospar ambulance similar to
"Florence Nightingale ” the ambulance used
by the British Red Cross Society. The new
ambulance is for use with the Roumanian
Air Force, but will be available for civilian
ambulance work in emergency.
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American Base for Trans-Atlantic Service
Pan-American Airways, who are to

co-operate with Imperial Airways in
operating the trans-Atlantic air service,
have chosen Baltimore as the western
terminus of the service. The company will
lease from the Baltimore authorities 10
acres of the city’s new
airport, now under
construction. This
airport is situated on
the waterfront at
Baltimore and is 360
acres in  area.
Aerial Photography

in Canada
During a recent

period of 12 months
the Survey Division
of Canadian Airways
photographed about
13,000 sq. miles of
territory. A consider-
able amount of the
work was carried out
in connection with
forestry and the study
of various types of
timber, and large
areas of unexploited territory in  the
north-west of Canada were photographed.
Among the problems solved by air photo-
graphy were the best positions for erecting
power stations and electricity pylons, and
more than 2,000 miles of land were photo-
graphed for the Geographical Survey
branch of the Canadian Department
of Mines.
Long Life of Bristol “Jupiter” Engines

Some interesting information compiled
by the Bristol Aeroplane Co.
Ltd. reveal the remarkably long
life of Bristol " J upiter” engines
in service. The S3 engines for
which records are given have
been employed regularly in a
variety of climates, and in
normal passenger and freight
transport conditions.

The engine with the longest
run had operated 6,750 hrs.
under service conditions, which
is far in excess of the total time
attained by any other air line
operated engine. Nearly one-
third of the engines had been
run between 4,500 and 5,000
hrs. Many of them are being
replaced by the latest Bristol
types, which give improved
performance, and but for this
fact the "Jupiters” probably
would have continued in ser-
vice much longer. The engines
have also operated for much
longer periods between over-
hauls than is the usual practice.

New Altitude Record
A new record altitude flight for aero-

planes other than the light type has been
achieved by Major A. Yumashev, a Soviet
airman. He used an A.N.T.6 aeroplane,
and accompanied by  his mechanic, ascended
to a height of 29,462 ft., or 5 |  miles. The
A.N.T.6 is a large multi-engined machine,
and each of its four AM-34 engines develops
800 h.p. The previous altitude record for
heavy aircraft was also set up by Major
Yumashev, when he flew to a height of
26,515 ft. in September 1936. The new
record has yet to be confirmed by the
Federation Aeronautique Internationale.

Where Air Liners are “Great White Birds”
Natives in the areas served by the

Imperial Airways West Africa air mail
are fascinated by the arrival and departure
of the aircraft at  the various halting
places. Whole villages turn out to watch
the machines, and some of the native

chiefs and dignitaries
arrive at  the aero-
dromes in great state.
On one occasion a
tribal chief walked on
to the flying ground
complete with top
hat and gilded um-
brella, and with a
number of his re-
tainers forming a band
to accompany him
and playing a weird
collection of instru-
ments as he marched
solemnly forward.

Many of the natives
of Africa refer to the
air liners as "the
great white birds,”
and some actually
regard the machines
as a form of giant

bird. Recently the inhabitants of a re-
mote village came to an intermediate
landing ground on one of the Empire
routes, and stood watching with awe
the descent of a huge four-engined mono-
plane. "Would you like to be carried
up into the air by that big bird?” an
aerodrome official asked them. "No,”
replied one of the natives, "but what
we should like would be some of its
eggs to take back to our village
with us.”

A Wireless Tele-Typewriter for
Aircraft

The US .  Secretary of Com-
merce has announced that a
wireless tele-typewriter has been
perfected that will produce
written weather reports in the
cockpit of an air liner. Aircraft
equipped with this valuable
device will therefore be able
to receive simultaneously copies
of weather reports broadcast
from airports.
Polish Air Service Expansion

The Polish Air Transport
Company have extended their
Warsaw-Salonika air service to
Athens. They employ Douglas
air liners, and the 1,000 mile
route is covered in 8 hrs.

The company have also car-
ried out  the first of a series of
trial flights between Warsaw
and Haifa, in Palestine, by

way of Bucharest, Athens and Rhodes.
These flights are a preliminary to a pro-
posed regular service over that route.
The initial flight was made with a Douglas
D.C.2, and 100,000 letters were carried.

Filming Scenes on Empire Air Routes
An interesting film entitled "The Future's

in the Air" is to be produced shortly
by the Strand Film Company. It  will
show romantic scenes, and illustrate the
life of the peoples, along the great air
routes that connect this country with the
Dominions, and the film unit entrusted
with the task will fly at  least 30,000 miles
over those routes in the course of making
the film.

The Faircy “Firefly” high performance single-seater fighter in flight. Many machines of this type are used by the
Belgian Army. Photograph by courtesy of Fairey Aviation Co. Ltd.

Overhauling one of the engines of “Jupiter,” a de Havilland D.H.86 air liner of Railway
Air Services, by whose courtesy the photograph is reproduced.

The Inventor of the Autogiro
The worst air disaster in this country

occurred on the 9th December last when a
machine of Royal Dutch Air Lines crashed
almost immediately after taking oft from
Croydon Airport in thick fog. Among the 15
people killed was Senor de la Cierva, the

famous inventor of the Autogiro.
It  is a strange coincidence that it  was an

aeroplane crash that led de  la Cierva in 1919
to invent a machine that could descend
slowly and safely to earth. This machine
became known as the Autogiro. It  differed
completely from ordinary aeroplanes,
chiefly in having the wings replaced by long
articulated blades that were hinged at  their
root to a single upright rotor. For a long
time the Autogiro was regarded more as a
freak than as a practical solution of the

problem of safe landing, but de la Cierva
continued to work upon his invention.
Since the formation of the British Cierva
Autogiro Co. Ltd., 10 years ago, 18 different
and improved types of Autogiro have
been produced.

When the practicability of the Autogiro
became generally recognised, the inventor
was honoured by many countries, and in
England the Royal Aeronautical Society
awarded him a silver medal in 1932. Since
that time de la Cierva has further perfected
his invention, and last year he produced
an Autogiro that could both rise and
descend vertically. This '‘direct-lifting”
machine was described in the October
1936 "M.M.”
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A Triumph of Engineering Efficiency
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length of 245 ft. and a breadth of 48 ft. 3 in. They will pass under
a bridge having a clearance of 22 ft. 10 in., and they have a
draught when loaded to full capacity of 16 ft. 8 in.

The colliers are unloaded
at a jetty that is 360 ft. long
and is capable of berthing
two of the colliers. To ac-
commodate the jetty the
navigation channel had to
be diverted and dredged for
a distance of 700 yds. In
addition an area of 100,000
sq. ft. was dredged in order
to give an adequate ap-
proach. The jetty was con-
structed on caisson founda-
tions that support two rows
of cast iron cylinders filled
with reinforced concrete.
These carry the main beams
and the reinforced concrete
decking.

On the jetty there are
three portal type travelling
cranes, each capable of
handling 200 tons of coal an
hour. Each crane has its
own movable weigher and
this automatically checks

the quantity of coal it handles. The coal is discharged from the
crane into the automatic weighing machine, which empties it on to
two conveyors 36 in. wide. It then passes on to a system of other

conveyors, each at right angles to the
one before it, that carry it at the rate
of 600 tons an hour either to the boiler
house bunkers, or to the main coal
store. Above each boiler there is a
separate bunker to hold 800 tons of
coal, and in addition there is the main
coal store, with a capacity of 25,000
tons, built in the form of a silo cover-
ing an area of 57,500 sq. ft., with re-
taining walls 5 ft. high. When the
silo and the bunkers are full there is
sufficient coal in the station to last a
fortnight, and the storage capacity
will be more than doubled when the
old station is removed. The coal can
be moved from the silo to the bunkers
above the boilers at high speed with
great ease. Across the silo is a trans-
porter bridge with a span of 178 ft.
This carries two travelling cranes,
which lift the coal on to two belt
conveyors that carry it to the bunkers
at  a speed of 300 ft. a minute.

The boiler house is built upon clay
foundations 20 ft. below the surface.
It  is a huge building containing about
9,000 tons of steelwork erected by
Dorman, Long and Co. Ltd., and it  is
interesting to learn that some of the
cranes employed in its construction
had previously been used in the build-
ing of Sydney Harbour Bridge. The
largest pieces of steelwork are girders
carrying eight coal bunkers. Each of
these is 55 ft. long and 10 ft. deep,

and weighs 60 tons. Much of the steelwork is bolted together, but
even then the number of rivets used in the constructional work
is estimated at a quarter of a million.

The boiler house is roughly 150 ft. tall. The boilers occupy the
lowest 50 ft. of height, and the bunkers account for approximately
another 50 ft. The remaining space contains a variety of components,

GREAT interest is being shown in the fine electric power station
at Fulham, which will be the largest municipal electricity

generating station yet erected. Only the first part has so far been
erected and was recently
opened. This alone cost
£3,820,000, and forms a con-
spicuous landmark on the
bank of the Thames. The
complete station will occupy
a site 15 acres in extent,
with a frontage to the river
of some 1,310 ft., and its
equipment will be thorough-
ly modern and of the highest
efficiency, as the part now
completed shows. It  will re-
place the old station, which
was not sufficient for present
requirements. This was kept
in operation until the pres-
ent instalment of the com-
plete scheme was finished,
and will now be dismantled
and removed to make room
for the completion of the
new station.

The site of the Fulham
power station is in a resi-
dential borough only 31
miles west from the Houses of Parliament, and there were fears that
the erection of such a gigantic power plant would spoil the neigh-
bouring areas and be injurious to health because of the smoke, grit
and sulphur fumes that would result
from the burning of over 2,000 tons of
steam coal every day. These fears
were removed by experiments at the
old Fulham generating station, in
which it was shown that the new sta-
tion would eat its own smoke, and
that objectionable products would be
almost entirely removed from the
gases before they entered the chimney.

Much difficulty had to be overcome
in planning and constructing the new
station while maintaining the full
power output from the old station,
which occupied a central position on
the site. The total area of the site is
roughly divided into two main plots.
One co vers half of the area and is to  be
used for fuel accommodation. The
other is again divided, half being used
for boiler houses and sulphur eliminat-
ing plant, and the remainder for the
turbine room, transformers and switch
houses.

The station is designed to have an
ultimate generating capacity of
300,000 kW. The main generators will
consist of five sets, each supplying
60,000 kW, and in addition there will
be two house service generating sets
supplying power for driving auxiliary
machinery. Two of the five main sets
are now in use, and the third is in
course of erection. The first two turbo-
generators are supplied with steam
from six boilers, and there are also two
spare boilers. It is intended to extend the boiler house to double
its size in completing the station.

Coal is brought up the river by a fleet of colliers, each with a
capacity of 2,400 tons, and one shipload of coal per day is just
enough to keep the station going. These vessels have been specially
designed to meet the navigational conditions. They have an overall

Two turbo-alternators, each generating 60,000 kW, in the new Fulham Power Station. Photograph
by courtesy of Metropolitan Vickers Electrical Co. Ltd.

Constructing flue gas scrubbers, which purify the furnace gases. This
photograph and those on the next page are by courtesy of James Howden

and Co. (Land) Ltd.
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including coal conveyors, some of the electrical switch gear and
transformers used for service in the station and huge electric fans
used to induce draught for the boilers. In addition there are liquor
tanks and scrubbers used in connection with the sulphur eliminating
plant, and chimney flues
that take the cleaned gases
from the scrubbers to the
two chimneys. The chim-
neys are of imposing size and
height. Each is 150 ft. tall,
but their bases are 150 ft.
above the ground, and they
reach a height of 300 ft.
They rise from the roof of
the boiler house and are
supported on the main steel
structure of the building,
which has heavy steel grill-
ages in the foundation raft.
They are built of concrete
reinforced vertically and
spirally, and each weigh 800
tons. In the lower part of
each cluniney, just above
the roof of the boiler house,
is a platform giving access
to chambers in which
samples of gas can be taken
for analysis, so as to provide
a check on the continuous
automatic recorder in the
boiler house.

The station is equipped
with Stirling water-tube
boilers. In boilers of this
type the water is heated in tubes passing through the combustion
space, and connecting water drums below with steam drums above.
There are two steam drums in each of the boilers in the Fulham
Power Station. The front drum is 42 in. in diameter and weighs 28
tons. The rear drum is larger,
being 54 in. in diameter and
weighing 52 tons, while the
water drum is of the same
diameter, but weighs 42 tons. All
the drums are placed horizont-
ally across the boiler, and the
two steam drums on top and the
water drum lower down are
interconnected by water tubes
arranged in 19 rows from front
to back, each row containing 60
tubes.

Coal is supplied by a Taylor
retort stoker. The total width of
the furnace between the walls at
the stoker level is over 31 ft.,
and each stoker consists of 18
retorts, from which the coal is
pushed into the furnace by
means of plungers. Normally
each boiler generates 260,000 lb.
of steam per hour. This means
that every hour it evaporates
116 tons of water, or a sufficient
quantity to fill a house of aver-
age size.

We have already referred to
the need for preventing grit and
sulphur fumes from passing up
through the chimney to con-
taminate the atmosphere. Al-
though the coal used in the
boilers of the station contains
only a very small proportion of
sulphur, about 30 tons of this
element are burned every day in
the furnaces. This forms a gas,
the name of which is sulphur dioxide, that fortunately is readily
absorbed by lime and chalk. It is removed therefore by passing the
products of burning through scrubbers in which it meets water
containing these chemicals.

In order to bring the gases into intimate contact with the
washing liquor, the flue gases from each boiler pass through a
separate scrubber. This consists of a steel chamber in which is a
series of wooden laths piled on top of one another in criss-cross
formation to a depth of 4 ft. Thus they form a deep grid or network.

The lime and chalk liquor flows over them and such a large surface
of this liquid is exposed that practically all the sulphur dioxide is
absorbed. Every scrubber is divided into two sections, each of which
can be in use while the other is being cleaned or repaired.

The washing liquor is
pumped into head tanks
above the scrubbers, and
falls by gravity over the
grids to the bottom before
being pumped up again.
Fresh lime or chalk is con-
stantly added, and an
equivalent quantity of the
sludge formed is removed,
the liquor being kept in
continuous circulation all
the time. The products
are eventually allowed to
settle out of the liquor in a
series of conical steel settling
tanks. There the excess solid
matter is deposited in the
form of a sludge, which is
withdrawn and filled into
barges to be taken away for
disposal.

The sulphur eliminating
plant removes 98 per cent,
of the sulphur contained
in the gases leaving the
boilers. At the same time
any dust or grit is washed
out in passing through the
scrubbers, and is removed
with other solids to the

settling tank. The cleaned gases leave the scrubber near the roof of
the boiler house, and pass through flues into the base of the chimney.
They are forced along these flues by a battery of immense fans that
draw them through both the boiler furnace and the scrubbers.

The flue gases passing through
the scrubber are saturated with
moisture when they enter the
chimney, and appear at the top
in the form of a white vapour,
which is quickly absorbed in
the atmosphere. The vapour is
harmless and does not con-
stitute smoke.

Steam for the boilers passes
on to the turbines that drive
the generators. The main tur-
bines are of the two-cylinder
type, designed to operate with
steam at a pressure of 600 lb.
per sq. in. and a temperature
of 800 deg. F. They run at a
speed of 1,500 r.p.m., and this
speed is kept constant, no
matter how the load varies,
by means of governors.

The turbines are mounted
in line with the alternators
they drive. These are wound
for the generation of three-
phase current at a frequency
of 50 cycles per sec. and a
pressure of 11,000 volts. They
have yokes of welded steel
construction and the rotors
are built from solid steel forg-
ings. Heat is developed in
their windings when they are
at work, and in order to keep
the temperature from rising
above a specified limit they
are continually cooled by blow-
ing air through them by means

of fans mounted at the ends of the rotors. The oil for the lubri-
cating and governing systems of each main turbo-alternator
is supplied under pressure. This is in continuous circulation,
and also is specially cooled by passing through tubes surrounded
by water taken from the circulating water system. The oil is
circulated by pumps from large tanks below the turbines, in
which it is continuously filtered and purified. Each turbine has its
own condenser plant. The condensers for the main turbines are
among the largest single condensers yet constructed.

Aerial view of the settling plant. In the background is the River Thames and an overhead conveyor
carrying coal from the jetty to the boiler bunkers also can be seen.

A view down one of the induced draught fan houses, showing the fans that draw gases
upwards from the scrubbers or washers and discharge them to the chimneys.
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Underground in a Modem Colliery
A Pit with Historic Associations

By S. Chatterley
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determined to keep it for his own use and enjoyment.

Dud-Dud ley showed that iron could be smelted successfully with
coal, and also proved that the new process was cheaper. Perhaps
this was one reason for the opposition that  he encountered. This

rose to a head when the inventor's works
were washed away in a great flood on May
Day in 1620. Those who disliked the new
method then petitioned the King to annul
the patent he had granted, and to forbid
Dud-Dud ley to build new furnaces. They
argued that the iron was "not merchant-
able/’ but this was not sufficient for the

King, who com-
manded  tha t
further samples
should be sub-
mitted.

The  Roya l
artists and smiths
pronounced the
iron excellent, and
so Dud-Dudley
was allowed to
continue smelting
and refining iron
by means of coal
without hindrance
until four years
later, when Parlia-
ment abolished all
monopolies. Even
then lie was able

to carry on his work, but his patent was limited to 14 years. Later
King Charles I also granted him a patent to "smelt, extract, refine
and reduce all lands of metals, pit-cole, sea-cole, peat and turf.”
Unfortunately the outbreak of the Civil War prevented the inventor
from extending his work and caused the patent to become extinct.

This was the beginning of the close association between coal and
iron that has contributed so much to the industrial success of Great
Britain. Coal mining became a necessity, and the search for coal
became more intensive as the demand for iron increased. The South

THERE is a very close relation between coal and iron. They lie
near together in the earth, and iron ore is so often encountered

when coal is mined that it  almost seems like a thoughtful and
providential arrangement of Nature to suggest the use of coal for
smelting the ore. Yet in prehistoric ages, and for centuries after-
wards, fresh]y-felled timber was used to  provide the heat for refining
the iron, and to yield the charcoal that reduced the ore to metal.
The world's supplies of timber were not inexhaustible, however, and
the rate at which i t  could be replaced was limited. It  is calculated
that four tons of wood were required to produce the charcoal
necessary to  smelt
a ton of iron, and
if all the iron in
the world to-day
had been pro-
duced with the
aid of the old
fuel, there would
have been very
little wood left. If
therefore some
other method of
smelting iron had
not been develop-
ed, engineering as
we know it  to-day
cou ld  s ca rce ly
have existed.

Strange to say,
the application of
coal to the smelt-
ing of iron aroused
strenuous opposition when it was first suggested. This is not sur-
prising, for in mediaeval times the use of coal for any purpose led to
indignant protests because of the smoke and dirt i t  caused. In  1306
Edward I prohibited the use of "sea-coal," a name that was given
to the strange fuel dug out of the earth because i t  was carried by
water from Newcastle to London and other places. The prohibition
was strictly enforced, and a man actually was hanged for burning
sea-coal in the city of London. The restriction had to be removed
when the huge demand for wood threatened the destruction of our

LThe Baggeridge Colliery, near Dudley. We are indebted to the Earl of Dudley’s Baggeridge Colliery Lid. for our illustrations.

forests. Timber was required
also for ship-building, the erec-
tion of houses and many other
purposes, and it became so scarce
that people were glad to make
use of coal who previously had
been so prejudiced against it that
they would not enter a room in
which it had been burned, or  eat
meat that had been roasted with
a coal fire.

Coal-mining slowly developed
during the 17th century, when a
considerable export trade was
built up, and about this time it
was first used for the smelting of
iron. The pioneer in this work
was Lord Dudley, or  Dud -Dudley
as he is usually called, a Stafford-
shire man who made "good mer-
chantable iron” in his father's
ironworks in the Chase of Pens-
nett, Staffordshire. In 1619 Dud-
Dudley was granted a patent by
King James I to use coal for smelting, extracting and reducing
minerals and metals, and specimens of the ironwork that he pro-
duced by this novel means were sent to King James for his examina-
tion. An interesting story shows that Dud -Dudley’s iron must have
been of excellent quality. One of the samples was a fowling gun
made of his metal, and it is recorded that  this was "taken by a
Colonel Levison, a Governor of Dudley Castle, who never restored
it." Presumably the Colonel found the gun so good that he

Staffordshire area was the scene
of Dud -Dudley’s early activities.
At that time mining there, and
indeed everywhere, was confined
chiefly to seams that lay at  the
surface or near it, but these were
soon exhausted and it became
necessary to burrow deeper into
the earth. To-day there stand
near the scene of Dud -Dudley’s
labours the surface buildings of
Ba ggeridge Colliery, a large mine
equipped throughout with the
most modern plant, and employ-
ing about 1,500 men, that owes
its existence to the energy and
courage of one of his descendants.
The seams worked in it are at
varying depths up to 1,800 or
2, 100 ft., and include one yielding
"Brooch” coal, an  ideal household
fuel, and another that is 30 ft.
thick and is appropriately known
as the "Thick Coal" seam.

When visiting the Baggeridge Colliery, I was shown first the boiler
house and engine rooms. In the former are Babcock and Wilcox
water-tube boilers generating steam at a pressure of 250 lb. per sq.
in. Each is capable of raising 25,000 lb. of steam per hour for use in
the two winding engine houses and in the power house. No risk of
breakdown is taken, a battery of Lancashire boilers standing by in
readiness to take over the duty of supplying steam in emergency.

The winding engines interested me greatly, as I was later to go

The lace of lhe Brooch coal seam in the Baggeridge Colliery. This coal is Ideal for
household use. Another seam in this pit is 10 yds. in thickness.
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down the shaft. The main engine is of the twin tandem compound
type, and was made by Fraser and Chalmers Ltd. It has 28 in.
high pressure and 45 in. low pressure cylinders, with valve gear
of the Corliss type, and is designed to lift 7J tons from a depth of
1,800ft. and ‘ t o
raise and lower
100 men at a
time. The operator
sits with the con-
trols within easy
reach, and the
signals guiding
him are both aud-
ible and visible.

Men were being
lowered and raised
while I watched
him, a lighted
dial indicating this
by showing the
word  "MEN."
Presently a bell
rang and, as the
ope ra to r  com-
menced winding, a
white finger began
to move round a
black dial on

us. This train had seats with backs to the centre on which we sat
while we were carried forward towards the workings. These are
at a considerable distance from the pit bottom, and the under-
ground cable railway has been built out of consideration for the

men, who other-
wise would have
had to walk a
long way to and
from work.

On alighting we
passed through
more stables and
walked on, mostly
with bent backs
to avoid low roof
timbers. At length
we arrived at the
coal face at a
point that our
guide told us was
under a place on
the surface about
a mile and a half
from the pithead.
We collected in
a gallery, where
there was a short
lecture and a dis-

which the stopping
places were plain-
ly marked. These
places were also
indicated on the winding drum. The bell rang to give warning
that the cages were near their appointed stopping places, and
the great drum on which the cable was wound was gently brought
to rest in the correct position. The engines are equipped with
the latest safety devices, and the cages are provided with safety
hooks.

Then came the most thrilling part of the visit. With other
members of the party X lined up for my lamp. This burned oil,
but electric lamps also are used in the mine, and all of course
are of the safety type. We next went to the shaft head,
and there packed ourselves into the top deck of the cage;
the gate was shut and bolted, the signal was given and
down we went.

The first few seconds of the descent I spent in trying
to resist the sensation of having lost the pit of my
stomach. We had more than one-third of a mile
to go, but the distance was covered in 45 seconds.
Speed in the shaft is developed amazingly
quickly, the cage travelling at the rate of 63 ft.
per sec. only seven seconds after starting.
The wind whistled round us, and there
was some excitement over the illu-
sion that we were ascending the
shaft instead of descending it. This
did not last long, and soon we were
staring into what seemed to be a
well lighted and freshly white-washed
cellar, with haulage lads staring
back at us. We had arrived a t
the foot of the shaft.

Our guide led us through an
air lock, a portion of the under-
ground roadway divided off
by doors to form a compart-
ment that would hold about
200 men. This and other locks
control the air in the mine in
the same manner that canal
locks control water. Fresh air
is forced along each road, and
we were made aware of the
ventilation system by the breeze
and by the force required to
open the doors of the locks
against it. Only one door at
a time is allowed open.

Along the main road we
presently came to an electric
winding engine set back in an
alcove. The operator could not see the wagons that his engine
hauled, for the haulage cable passes under the doors of an air
lock, which the wagons do not enter. In the lighted road beyond
we watched for several minutes, with a haulage cable racing
past us, and presently saw the bright lights of a train approaching

cussion on coal
getting, and then
chatted with in-
dividual miners.

The heat seemed appalling to me, and I envied the miners, who
wore only trousers, clogs and caps.

We returned to the shaft, travelling again on the miners' railway,
and eventually found ourselves at the pithead once more. There

was still much to see there, and I was greatly
interested in the care employed in clean-
ing and grading the coal brought up from
the depths of the mine. The screening plant
through which it passes is of modern design,
separating “Thick Coal" into six sizes and
“Brooch Coal" into five, and its gigantic
shuffling floors and riddles, over which
water was constantly flushed, reminded
me of the action of a threshing machine.
Conveyor belts earn- the washed product
past sorters, who pick out shale and other
material that will not burn, and the coal
travels on to fall into waiting wagons. When
my visit ended I had gained a new respect
for the miner, and for the black diamonds
that he digs out of the earth.

To me one of the most interesting features
of the colliery was the provision for bathing

and changing their clothes
that is afforded to the miners.
When the men arrive at work
they remove their clean clothes
and hang them in a locker
to await their return, don-
ning their pit clothes, which
they keep in a separate locker,
only when ready to go down
the shaft. On returning from
work the men first clean
their boots and grease them,
using electrical apparatus for
this purpose, and then remove
their working clothes before
passing on to the cubicles
in which they bathe. These
are splendidly fitted and pro-
vided with an ample supply of
hot and cold water, and the
clothes left behind on entering
them are dried and aired. The
layout of the building is so
arranged that the progress of
the miners through it in each
direction is direct, the men

leaving at the opposite side to that at which they enter. A splendid
canteen and an ambulance station are included.

The baths were erected by the Miners' Welfare Committee.
They were opened in 1931 and are controlled by a committee
representing both the owners and the workpeople.

At work in a section of the picking beds in Ine screening plant. A JI the coal is hand picked, passing on belts in front of the pickers.

meccanoindex.co.uk



THE MECCANO MAGAZINE16

car, composite brake, corridor first, vesti-
bule first, kitchen car, vestibule third,
and brake third. For the return journey an
additional vestibule third was added.

Streamlined London Tube Trains
The L.P.T.B. has ordered from the

Metropolitan-Cammel Carriage and Wagon
Co. Ltd., of Birmingham, four six -car tube
trains of an experimental character for use
on the outer suburban railways. In the new
trains the driver’s seat in the motor com-
partment is situated in the centre and
the controls are conveniently placed close

Station Improvements on G.W.R.
At Criccieth, Ashton Gate, Horfield,

Truro, Kidderminster, and St. Agnes
stations, general improvements are to be
carried out. At Criccieth, Ashton Gate,
and Horfield the station buildings are to be
modernised, while those at Ashton Gate
are to be entirely rebuilt. At Criccieth, the
platforms are to be raised to the standard
height above rail level and a verandah roof
covering provided. The sidings at Kidder-
minster are to be remodelled and new goods
loop lines are to be added to facilitate the

working of trains be-
tween there and Wor-
cester.

At St. Agnes station r
the existing station
platform is to be re-
placed by an island!
platform 300 ft. in
length. A verandah will
be provided to the sta-
tion buildings and ac-
cess to the island plat-
forms will be by means
of a footbridge. In
addition a new' signal
cabin will be con-
structed.

Engine shed improve-
ments are to be carried
out at  Aberystwyth and
Glyn Neath. The former
shed is to be recon-
structed and extended
to 210 ft. in length. The
work will include the

provision of new workshops and boiler
house and bigger engine cleaning pits.
Glyn Neath shed is to be enlarged and an
additional siding and a new coal stage
are to be provided.
New L.M.S.R. Main Line Bridge over

the River Clyde
Rapid progress is being made with the

new viaduct that is to carry the L.M.S.R.
main line over the River Clyde at  Laming-
ton. The viaduct will permit much higher
speeds than are now allowed over the
existing bridge, where there is a speed
restriction of 40 m.p.h., and speeds of about
75 or 80 m.p.h. will be permissible at this
point when it is brought into use.

The old viaduct, comprising four spans of
bowstring lattice girders, is being replaced
by steel plate girders with a concrete-
covered, steel-beam floor supported partly
by the masonry piers of the old bridge, and
partly by new mass concrete pier exten-
sions which are sunk 11 ft. below the
bed of the Clyde. Four pumps, removing
100,000 gallons of water an hour, have been
required to keep the working spaces dry
while the piers were being sunk.

L.M.S.R. World Speed Record
A magnificent performance was put up

by L.M.S.R. 4-6-2 locomotive No. 6201,
"Princess Elizabeth" in special trial runs
on the West Coast route between Euston
and Glasgow and back. For the purpose of
the trials an experimental schedule of 6 hrs.
was laid down, but on the down journey
the train reached Glasgow in just over
5 hrs. 53 min., 6£ min. ahead of time,
and on the return journey with an added
coach Euston was reached in just over
5 hrs. 44 min. The average speed from
London to Glasgow was
68.1 m.p.h., and that of
the return journey was
70 m.p.h., a record for
long-distance non-stop
steam travel.

Favourable weather
prevailed on the journey
to Glasgow and the test
train accelerated with
such rapidity that the
7|  miles rising gradient
of 1 in 339 from Wemb-
ley to Hatch End was
breasted at 73.5 m.p.h.
On the drop to Leighton
Buzzard speed reached
95.7 m.p.h., and de-
scending to Hartford
the maximum speed
was 93.7 m.p.h. The
most magnificent per-
formances were, how-
ever, attained on Shap
Fell and Beattock. The
31.4 miles from Carnforth to Shap Summit
were covered at an average speed of
70.5 m.p.h., and the 10 miles climb to
Beattock Summit, with an average gradient
of 1 in 75, were covered in 9 |  min., speed
never falling below 56 m.p.h.

The return run to Euston the next day
was even more meritorious. The train lost
1 |  min. on schedule to Carstairs, but by
an astonishingly rapid climb to Beattock
Summit this loss was converted into a
gain of 3 min. The lowest speed on the
13.5 miles gradient from Lamington to
the summit was 66.5 m.p.h.

The six miles between Winsford Junc-
tion and Coppenhail Junction were covered
at an average speed of 90 m.p.h., with a
maximum of 95 m.p.h., and a sustained
speed of 90 m.p.h. was attained between
Lichfield and Tamworth, and again near
Castlethorpe and Hemel Hempstead. Be-
tween Bletchley and Tring the average
speed was 81.7 m.p.h., with a minimum
of 77.6 m.p.h. at the summit of the
Chiltern Hills.

The coaching stock used for both
journeys was of the latest standard L.M.S.
design, the train consisting of dynamometer

L.M.S. 4-6-2 No. 6201 ‘"Princess Elizabeth’* near Preston during the record run from Euston to Glasgow described
on this page. The dynamometer car can be seen next to the engine. Photograph by W. S. Garth, Preston.

at hand. The seat can be reversed for use
by the guard when the train is travelling
in the opposite direction.

In view of the exacting service conditions
the rate of acceleration has been increased,
while the braking rate has also been
increased. This is an important factor,
especially in peak periods.

The bogies for these new tube trains are
of all-welded construction, and are fitted
with wheels that have a diameter of
2 ft. 7 in. only instead of the 3 ft. diameter
wheels usual on London tube trains.
Russian High Pressure Locomotive Boiler

A locomotive with a new type of flash
boiler with condenser is to be constructed
at the Kolomensk Locomotive Works
near Moscow. The steam pressure in
this boiler will be 1,4001b. per sq. in.,
and it is said that the consumption of
fuel will be less than in existing boilers.
The engine will be able to travel 7,000
miles without having to take water.

A striking feature of the new engine
will be the cab, which will be arranged
at the front of the engine, thus affording
the driver a clear view ahead.
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Modernising L.N.E.R. Branch Lines
Plans for the improvement and modern-

isation of two important L.N.E.R. branch
lines have now been completed. Traffic
on the Ipswich to Felixstowe branch has
increased considerably during the last two

years, and in order to
modernise the line and pro-
vide for future development
it is proposed to double it
between Derby Road and
Felixstowe Town, a distance
of miles. At Westerfield
the down platform is to be
extended and a loop line
provided; at Derby Road
additional platform and sid-
ing accommodation is to be
laid down; and the plat-
forms at Trimley are to be
extended. At Felixstowe
Town an additional island
platform is to bo built,
and a loop and an additional
carriage siding are to be
provided. A new 60 ft.
turntable also is to be in-
stalled in place of the
existing 50 ft. table.

A section of the six
miles stretch of single track
between Soham and Snail-
well Junction, Newmarket,
also is to be doubled in
order to speed up traffic.

Repairs to Summit Tunnel
For over six years, Little borough

(Summit) Tunnel has been undergoing
heavy repairs and over a million bricks.
have already been used. The tunnel is on
the main line of the former Lancashire
and Yorkshire Railway be-
tween Manchester and York-
shire, and was built in 1839
to the design of George
Stephenson. I t  is 2,885 yds.,
or more than a mile and a
half in length.

A feature of the repairs
is that they are being carried
out without any interference
to traffic, except for tem-
porary speed restrictions,
although on busy days as
many as 500 or 600 trains
pass through the tunnel.
In order to protect the
workmen a special system
of 'warning bells is in use.
They are operated by a
lookout man from a position
at the mouth of the tunnel.
Another lookout man is also
stationed near the working
party, and he repeats the
warning to each man, who
must acknowledge it.  Gongs,
automatically worked by
the wheels of the trains,
warn the enginemen to slow

Ncsv LU4CUC* tor uic vuxinucu suuurban section of the Central Railway oi Brazil, one oi tne trailer
coaches Is seen being lifted aboard the "Bonheur" at Birkenhead ready for shipment. Photograph

by courtesy of Metropolitan-Vickcrs Electrical Company Ltd., Manchester.
down at the site at which work is in
progress.
G.W.R. to Build 286 Engines in 1937

This year 286 new locomotives are to
be constructed by the G.W.R. at their
Swindon Works. These will include 25
"Castles," 10 "Halls/* 20 "Earls," 20
"Manors." In addition 294 passenger
steel coaches are to be built, of which
174 will be of the new end vestibule type.
Two new trains consisting of coaches
with centre vestibules, designed
specially for pleasure parties
also to be built.

The programme also includes
the construction of 150 horse
boxes, 50 eight-wheeled trucks
and 6 eight-wheeled Kitchen
Cars, making a total of 500
passenger train vehicles.

For freight services the
G.W.R. are to build 3,940
new wagons and 750 of these
will be vacuum fitted for use
on express freight services. At
the present time the G.W.R,
stock of containers is 1,680
and during the coming year a
further 200 are to be construct-
ed. These will consist of four
types including Insulated,
Bicycle, Large Covered and
Furniture Removal.

A Record Through Run
Officers and over 500 men of

the 1st Batt. Highland Light
Infantry who recently arrived back in this

Improvements are to be made at  Fordham,
including the provision of a new reception
goods line.

Air-Conditioned Coaches for Malaya
The Birmingham Railway Carriage

and Wagon Company have recently com-
pleted two first-class carriages with electro-
mechanical air-conditioning equipment for
the Federated Malay States Railways.
The coaches are over 60 ft. in length
and the bodies and underframes are of

all-steel construction. They are
divided into two open saloons
having accommodation for 12
and 8 passengers respectively.

The air-conditioning equip-
ment provides an ample supply
of fresh air, free from dust,
and automatically maintains
the correct temperature and
degree of humidity inside the
compartments. The air is drawn
through louvres in the vesti-
bule doors and passes through
a grille in the ceiling. The dust
is removed by passing through
viscous oil filters. The air is
finally drawn into twin centri-
fugal fans and then distributed
evenly without draught through-
out the vehicle.
70 ft. Turntable for Southend

A new 70 ft. articulated loco-
motive turntable is to be
installed at the L.N.E.R.
Southend Locomotive Depot.

This will be supplied by Messrs. Cowans

This illustration shows a Victorian Government Railway "Pacific,” fitted with smoke
deflectors similar to those used by the L.M.S.R. and S.R. in this country. Photograph by

R. Watson, Australia.
that the bonds for the conductor rails

country after serving in Egypt made what is
probably a record through run for a British
railway. They travelled from Southampton
to Fort George, Scotland. Two trains were
required, the first of which left at 6 o'clock
on a Saturday evening and arrived at Fort
George over 600 miles away in 17 hours.

The trains consisted of S.R. vestibuled
stock labelled "Waterloo-Southampton
Docks" and on their long journeys passed
through Birmingham, Carlisle and Perth.

and running rails and the preparation
for cable connections will be welded
to the rails.* * * *

The G.W.R. announce that during this
year approximately 400 miles of track are
to be completely relayed or partially re-
newed. The greater part of the work, especi-
ally that on the main line routes, will be
carried out in the early months, so as to
avoid any dislocation of summer traffic.

Sheldon and Co. Ltd., who have recently
supplied many new’ turntables including
the large one installed at Euston.* * * *

The L.N.E.R. propose to construct this
year 652 new coaches of various descrip-
tions. Of these, 484 will be of the vestibuled
corridor type for main line services. Only 84
non-vestibuled passenger coaches are to be
constructed, and these are for use on the
suburban services of the L.N.E.R. system.

Progress of Wirral Electrification Scheme
Rapid progress is being made with the

electrification of the Wirrall Railway.
A considerable amount of the permanent
way is being relaid, and a new embank-
ment is being constructed between Bidston

Station and Seacombe Junction in order
to increase track capacity between these,
two points. Other improvements that
are being carried out include the raising
and extending of the platforms to meet
modem requirements and the provision
of new station buildings and electric
lighting is being installed at all stations.
A new station is to be built at Manor
Road, Hoylake.

A feature of the track contact system,
which is on the "third rail" system, is
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i In the Control Cabin of an Air Liner
. r . r r .  ♦ i A r 1

: Modern Wonders of Science and Mechanics
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

Air-liner captains of to-day, passing out above the
Channel in great metal-built craft, with passengers being
served with luncheon or dinner in luxury saloons, often
find their thoughts going back to that day, 27 years ago,
when Louis Bleriot steered out over this same stretch of
water on the first aeroplane flight from France to
England. Not even a compass had that pioneer. Wireless
communication between aircraft and the ground was not
to come till years later; and, as a contrast to the four big
engines of present-day air liners, giving a total of

thousands of horse-power,
Bleriot had to rely on one tiny
motor developing only about
25 horse-power.

Air voyages of to-day proceed
with the smooth precision of a
journey by ocean liner or long-
distance train. Wireless signals
report the passage of an aircraft
from point to point along its
route. The Captain, whenever he
decides to walk back through
the saloons to see that  his pas-
sengers are comfortable, re-
linquishes the handling of the
air liner to his First Officer, who
has a duplicate set of controls
in front of him.

The First Officer is methodi-
cally busy throughout the flight.
He has his log-book to  attend to,
entering in it details as to
height and speed, and as to the
functioning of the engines and
other mechanical equipment. He
passes wireless messages to the
various air-stations en route; he
obtains weather reports and
communicates these to his Cap-
tain. All the time the air liner
drones along a mile or so above

the earth, maintaining its schedule to the minute, and
eating up the miles with a precision which, in itself, illus-
trates the progress that has been made in air transport
since those early stages when one pilot took three days to
make the 250 miles' trip from London to Paris, and
another had as many as 18 forced landings while
endeavouring to complete a similar journey!

Instruments in an air liner's cockpit, and on the ground,
make modern landings as smooth and effortless as  is the
passage of the aircraft through the air. Sensitive height
recorders can be brought into play when an air liner nears
the earth. There are wireless "lighthouses” and guiding
rays, also wonderful floodlights and fog-piercing beacons.
Science and mechanics between them have wrought
wonders in the air. They have replaced human vision with
forms of artificial vision. They have annihilated distance
by enabling men far above the clouds to converse easily
with tho$e below in ground stations.

OUT on the departure platform the air liner stands. I ts
four big engines tick over gently; i t  gleams in the

summer sun, looking slim, graceful, efficient—a machine
of beauty as well as  of speed. In  its  maintenance and over-
haul no detail has been overlooked. Every adjustment
made by the engineers has been checked and re-checked,
and before it stands here ready for another of its  scheduled
flights it  has been signed out as "airworthy” by an Air
Ministry Inspector. The whole system—construction,
operation, maintenance, overhaul—is as infallible as
human brains can make it.

The air liner's First Officer
goes aboard before the arrival
of the Captain. He looks over
everything with an expert eye;
he runs up  the engines and
listens to their smooth rhythm.
Now passengers, mails, and
freight are coming aboard, and
the Captain himself appears and
enters the control cabin. The
hands of the clock on the control
tower point to the minute of
departure. Promptly, on receiv-
ing the necessary signal, the big
aircraft taxies away and faces
into wind. The Captain opens up
his engines. Forward the air
liner surges, faster and yet
faster. Now its big wheels are
just skimming the aerodrome
surface, and a moment later it is
fully air-borne and climbing
steadily.

The Captain and First Officer
settle themselves comfortably in
their control cabin. From their
outlook windows they have an
excellent view, while the instru-
ments on the dashboard are
grouped so as to make them
easy for inspection. The Captain grasps a hand-wheel, his
feet rest on pedals. A movement of the wheel governs
ascent and descent, and also the lateral movement of the
air liner; while the pedal control operates the rudder.

The instrument-board presents an array of dials and
gauges. One registers airspeed, another height; others tell
their story of the running of the engines—revolutions,
temperatures, etc. An ingenious piece of mechanism is the
"artificial horizon,” which is a gyroscopic apparatus.
When an air liner is flying in cloud or fog, and those con-
trolling it can see no ordinary horizon by which to judge
the angle or inclination of their machine in relation to the
surface of land or sea, this "artificial horizon” comes
infallibly into play. By keeping his eye on a dial or small
screen, and by watching the position of a tiny aircraft in
relation to an artificial horizon-line, the pilot can main-
tain his machine on just as even a keel as though he
has the full power of normal vision.

The Captain at the wheel, in the control cabin of an Imperial Airways
machine. Photograph by courtesy of Jarche & Weekly Illustrated.
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: Westland Army Co-operation Monoplane g
: New High Speed Type Adopted by R.A.F. g
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MOST types of military aeroplanes are designed for a
particular class of work, such as reconnaissance,

bombing, or fighting. I t  is becoming increasingly common
for such aeroplanes to be made adaptable for carrying out
more than one of these duties, and this applies especially
to machines designed for work in co-operation with
the Army.

The work of the Army Co-operation pilot is far more
individual than that of any other fighting unit. In modern
aerial warfare mass formation tactics are extensively em-
ployed, as exemplified by bomber and fighter squadrons,
but the Army Co-operation pilot does most of his work
single - handed.
His responsibilities
are therefore very
great, and it is of
first-rate import-
ance that his
machine should
be easy to fly at  all
speeds. I t  is also
essential that it
should have a wide
range of speed,
that is low speed
for spotting and
reconna i s sance
work and high
speed so that the
information ob-
t a i n e d can b e
brought back to
the Army Com-
mande r  w i th
great rapidity.

The Westland Army Co-operation aeroplane recently
adopted as standard equipment for the R.A.F., and illus-
trated on this page, is the latest example of this important
type of military aeroplane. I t  was designed and built
within a year, and made its first public appearance at the
R.A.F. Display at Hendon last June, but it was not flown
on that occasion. The aeroplane is a high wing, single-
engined monoplane, with an overall length of 30 ft. and a
wing span of 50 ft. The wings are tapered toward the tips,
and are fitted with Handley Page automatic slots and flaps
to enable the aeroplane to land slowly and to ascend from
small fields, an essential ability in a machine of this type as
during a war it often has to operate from improvised
landing grounds near the front line. Each wing is braced
by long inclined "V” struts extending from the underside
of the wing to the sloping fairing that encloses a leg of
the undercarriage.

The enclosed cabin for the pilot is in the upper part of the
deep fuselage and well in front of the wings, so that the
pilot has an exceptionally fine outlook. The gunner occu-
pies an enclosed cockpit aft of the wings where he is able
to  defend the aeroplane from attack, and at the same time
has a view’ that enables him to co-operate with the pilot
to the maximum efficiency.

Power is supplied by a Bristol "Mercury” supercharged
air-cooled, radial engine, which drives a controllable-pitch
airscrew. Around the engine is an adjustable cowling fitted
with controllable devices to assist cooling and to reduce
drag, or wind resistance. The performance figures of the
aeroplane cannot be published, but it is known to  be much
faster than any Army Co-operation aircraft yet produced.

The machine is also of interest as being the first newly
designed production of Westland Aircraft Ltd., the com-
pany which was formed to take over the aircraft branch of
Petters Ltd. This branch came into existence in 1915, and
during its early years it was concerned chiefly wdth the

cons t ruc t ion  of
various war types
of aircraft to  other
firms’ designs. I t
began with the
Short Seaplane and
went on to pro-
duce Sopwith 1J-
Strutters, then the
s t anda rd  two-
seater fighter. The
D.H.4, D.H.9, and
the improved type
D.H.9A designed
by the Westland
company, were ex-
tensively produced
in large quantities,
and two interest-
ing types in pro-
duction at the end
of the War were
the  Wes t l and

"Wagtail” and "Weasel,” single-seater and two-seater
machines respectively. All these types were biplanes.

In 1927 the Company produced the "Wapiti,” a two-
seater general purpose biplane designed to replace the
D.H.9A. The new type became so popular that at one time
there were more R.A.F. squadrons provided with it than
with any other make. I t  was also adopted by the South
African and South Australian Air Forces.

Research work on monoplanes had been begun in 1923,
and a thick wing cantilever transport monoplane produced
in 1924. I t  was damaged during its first test flight, how-
ever, and work on it was discontinued. The production of
an interesting series of low and high wing aeroplanes began
soon afterwards. One of the most successful of the high
wing type has been the "Wessex,” and several of these
monoplanes were supplied to Imperial Airways and to
internal air line companies, Railway Air Services inaugurat-
ing their line with them.

An interesting variant of the high wing monoplane type
was the Pterodactyl IV, an experimental tail-less, single-
seater machine. The Mark V Pterodactyl was the first
attempt at producing a serious war weapon of this type.
Later a two-seater version was built. The design has
been left in abeyance for the present.

The new Westland Army Co-operation monoplane, which has been adopted as standard equipment for the R.A.F.
Photograph by courtesy of Westland Aircraft Limited.
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g Notable Bridge Reconstruction on the G.W.R. E
Emergency Work after Storm Havoc

By a Railway Engineer
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A RAPID bridge reconstruction was carried out on the

Aberystwyth main line of the Great Western Railway in
November last, when a single-line viaduct of three spans was
dismantled and a new bridge having a single span of 50 ft. brought
into service, all within a space of 24 hours, But this operation,
interesting though it was, provided only the closing chapters of a
story wilder and more improbable than much fiction; a tale of
extraordinary havoc wrought by storms, and of simple country
people who showed wonderful presence of mind in the face of
danger.

During the week-end of 20th and 21st June, 1936, in the Newtown
district of Montgomeryshire, events moved more like the scenario of
an American screen melodrama than happenings on a British
railway. The whole of England was swept by storms of great
violence, but in these Welsh hills both rain and thunder were of an
almost tropical intensity. Conditions were bad enough on the
Saturday when the river Severn overflowed and Newtown itself
was flooded to an unparal-
leled extent, but so far the
railway had suffered no
harm/Through this district
the main line of the one-
time Cambrian Railways,
now part of the G.W.R.,
follows the Severn valley,
and it carries a large pro-
portion of the holiday traffic
to the Cambrian Coast
resorts.

Late on the Sunday after-
noon things were beginning
to look ugly at Scafell, a
hamlet some two miles west
of Newtown. The tiny sta-
tion here is one of the few in
charge of a stationmistress,
and the lady in question is
the wife of a retired per-
manent way man, ex-
Ganger Haynes. At 6 p.m.
the thunderstorms culmin-
ated in a terrific cloudburst
in the hills south of the
Severn valley, which caused the rivers to rise so rapidly that
Haynes feared for the safety of the railway. It was not the Severn
that seemed the most potential source of danger, but the Dulais
river, which comes down from the very hills where the cloudburst
had taken place. So, at the height of the storm, Haynes and his
daughter went out to keep watch at the bridge.

Just at the point where the pulais enters the Severn it is crossed
by the railway, running on a 20-ft. embankment the foot of which
is washed on the north side by the waters of the Severn. At that
time the bridge over the Dulais river was a solid masonry structure
with an arch of 25 ft. span. When Haynes and his daughter arrived
on the scene the neighbouring fields were already flooded, and the
little river, normally nothing more than a turbulent mountain
stream, was a really terrifying sight. An incredible volume of water
was sweeping down, carrying all before it; bushes along the banks
were being torn up as if they were tender seedlings, and the force
of this onrush was scouring out the banks and bringing great
pressure on the abutments of the railway bridge.

Dulais farmhouse, just on the Newtown side of the river, was
completely marooned, the ground floor rooms being flooded to a
depth of five or six feet; and in the hope of being able to help the
unfortunate people there Haynes and his daughter crossed the
railway bridge. They were hardly over when a still more unexpected
thing happened. On the Scafell side of the Dulais river was a group
of huge venerable elms; under the tremendous wind these were
waxing like so many reeds, when suddenly one of them was com-
pletely uprooted by the rush of water. By some extraordinary freak
of wind and water it was borne downstream in a perfectly upright
position, and a few seconds later had crashed into the railway
bridge. It struck the parapet, which was at once destroyed; the

tree rebounded, and was then dragged under the arch by the force of
the current. Its passage ripped away the brickwork at the crown of
the arch, and immediately the whole bridge collapsed. A curious
point noted by Haynes was that the downstream side of the
arch fell in first.

The telegraph wires were undamaged, and at once Haynes
thought of the up mail, which had already left Aberystwyth.
Between them and the telephone at  Scafell station was a breach in
the line 60 ft. long across which the tracks were suspended in
mid-air. The only thing to do was to go to Newtown and send
warning from there. The storm was now if possible worse than ever,
and yet, amid darkness almost of night, in torrents of rain and
incessant thunder, Miss Haynes set out to walk two miles down
the line to give the alarm. It was by no means certain that she
could get through. The way might easily be barred by floods or
another washaway; so Haynes attempted to get back to his home
by way of the road, which runs parallel to the railway and about a

quarter of a mile away.
By going a short distance

from the course of the river
he was able to wade across
the flooded fields, and
eventually he got to the
road. This also was under
water, but he managed to
cross the river. He was
hardly over when this
bridge too was swept away.
All the time the mail train
was getting nearer. There
are no signals at Scafell,
and the bridge is approached
on a curve from a deep
cutting; speed is usually 50
to 55 m.p.h. at this point,
and travelling thus on a day
of poor visibility the driver
would never be able to see
the breach in time. But
when at  last Haynes reach-
ed his home and telephoned
through to Caersws, the
next station open, he learned

that his daughter had been in time and the train was stopped.
But even now that tragedy was averted the task of these plucky

folk was not ended. Sunday evening is proverbially a bad time to
find people in a hurry, but Haynes managed to get into telephone
communication with the Bridge Foreman at Caersws, and from
his own railway experience was able to tell him the exact nature
of the washaway. This was of no little help later in the evening
when plans were made for bridging the gap. And then, as if he had
not rendered enough service, Haynes went out on to the main
road to warn motorists of the broken bridge, and continued to
do so until 2 o’clock next morning!

The scene now moved to Divisional Headquarters at Oswestry,
30 miles away to the north. Late that evening the Bridge Foreman
at Caersws was able to get into touch with the Divisional Engineer
by telephone, and largely due to Haynes' report he was able todescribe very clearly what had happened. A breach in the main line
called for very rapid action, especially as the full summer service
was due to come into operation in a fortnight's time. So that very
night a little conference of three, hastily summoned, prepared a
scheme for a new bridge, and before midnight the necessary
material had been ordered by wire.

To have constructed a new permanent bridge to deal with traffic
at normal speed would have meant delaying the reopening of the
line for many weeks, and so a temporary structure was decided
upon. This would carry a single line of rails and necessitate all
trains crossing at dead slow speed; but after all the great thing
was to get the line open again.

On the morning after the storm the country was an unforgettable
sight. The course of the Dulais river was one continuous trail of
destruction; what remained of the railway bridge was lying out in

The new permanent bridge over the Dulais river in position. The men in the foreground are at work
at the jacks. Photographs by courtesy of the G.W.R.
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the Severn; a filling station on the main road had been completely
smashed up, and petrol pumps, a tea shelter, and other debris lay all
over the surrounding fields. In order that the railway service could
be restored, arrangements were made for a fleet of buses to operate
between Newtown and Caersws, and on the Tuesday after the
washaway, in spite of delay in getting the requisite material at
such short notice, reconstruction work on the bridge began.

Two piers were first of all erected, each consisting of eight timber
piles. These piles were 12 in. square, and were driven into the bed
of the river, deeper and deeper* until at  each blow of the pile driver
they sank only half an inch. In both piers the piles were arranged in
two rows of four, with the rows at right angles to the line of the.
railway; then each row was surmounted by a horizontal timber, or
cap beam as it is called, and the uprights were strongly cross-
braced. Finally, on each pier were fixed two short longitudinal
timbers, known as corbels, to support the main girders of the
temporary bridge. Six second-hand girders, each about 30 ft.
long, had been obtained for the temporary bridge; the centre span
however was only 25 ft. and this necessitated cutting two of the
girders by an oxy-acetylene flame. The original arch was only 25 ft.
span, but the new structure was thus 85 ft. long. In the meantime
other gangs were busy on the approach tracks. Crossover roads had
to be laid in on both sides of the bridge. As I mentioned earlier,
there were no signals at  Scafell station, and
two temporary signal boxes had therefore to
be put in, to control the points leading to  the
single-line section over the bridge. This
meant alterations to the block working
between Newtown and Caersws, and single-
line token working over the bridge itself.
But by Sunday, 28th June, the whole job
was finished, and that afternoon the line
was restored to the Traffic Department at
4.30 p.m. in time for the up Welsh Coast
Express to pass
safely over the
breach.

From that time
Until mid-Novem-
ber, this rough and
ready though tre-
mendous ly
strong bridge car-
ried the whole of
the traffic, though
every train had to
slow down to
5 m.p.h. In the
meantime the new
pe rmanen t
bridge was being
built alongside.
Then, at  9.45 p.m.
on  Sa tu rday ,
14th November, the Engineering Department were given absolute
possession of the line between Newtown and Moat Lane Junction
and by 6.45 p.m. the following day the temporary structure had
been dismantled, the new bridge placed in position, and a double-
fine of railway restored. By the kindness of the G.W.R. authorities I
was privileged to watch this very interesting changeover work.

About 9.30 p.m. on the Saturday, in company with one of the
engineers, I set off from Newtown in the direction of the bridge.
We had not gone far when a shrill whistle echoed through the
night; in the still air came the loud exhaust of a heavy train slowly
gathering speed. It was the 6.30 p.m. up goods from Aberystwyth,
the last train to pass over the temporary bridge. As soon as she was
clear of Newtown, an Engineering Department special would leave
Moat Lane for Dulais bridge. As we walked to the site my friend
told me something of the traffic working arrangements.

For getting the various gangs to and from the site no less than
six special trains were being run, and by these trains were brought
materials, equipment, and a 15-ton steam crane. Arrangements
had to be made for the relief of the various engine crews and
guards, and every single detail of the traffic working schemed out
beforehand right down to such small but important items as the
watering of engines. Then, in addition to all these specials, there
was the ordinary traffic to be considered, though normally there
is only one regular train during the time that the line would be
occupied, the 6.15 on Sunday morning, from Oswestry to Aberys-
wyth. It had been arranged for this to terminate at Newtown, and
for buses to convey its passengers, luggage and newspapers to
Caersws, where another train would be waiting.

When we got to the bridge the special from Caersws had already
arrived and the night gang were fairly getting down to it. I t  was an
enthralling scene. Resting on two temporary stages built out
towards the river Severn, the new superstructure lay alongside the

old; across it a battery of acetylene flares were lined up throwing a
fierce vivid light over the whole scene. From the Newtown bank of
the Dulais river a powerful carbide floodlight lit up the timber
piers and upstream side of the temporary bridge.

Dismantling began at  the Newtown end. First of all the permanent
way was taken up from the first span, and at the end of the central
span a heavy baulk of timber was lashed across the rails to act as a
sketch block. Then the crane was brought on to the central span
ready to lift out the first twq main girders. In the temporary bridge
the track had been carried on stout timber cross beams, 12 in.
square, resting on the inner flanges of the main girders. The girders
themselves were held together by means of steel ties very similar
to the kind used in the permanent way for preserving the gauge at
points and crossings.

Getting the cross beams out was no light task, for the timbers
had settled very slightly into the steelwork and this made their
sawing off much more difficult. But to an onlooker the most
hazardous feature of the whole business was that there was no solid
deck to the bridge. Standing on the central span and watching the
work in progress, one looked down straight through to the river
beneath, glistening in the glare of the lights. Yet on this open
framework men moved about in the semi-dark with a su re-footed -
ness that was extraordinary to watch, and when occasion demanded

a man would swing himself down on to one
of the lower beams, and then up again,
with the agility of a gymnast. Just before
midnight I left the bridge and made my
way back to Newtown.♦ ♦ ♦ ♦

At 7.15 next morning I got to Newtown
station a few minutes after the 6.15 Mail
train from Oswestry had arrived, and
joined a bus-load of sleepy and thoroughly
mystified passengers. Heavy luggage and

newspapers were
loaded on to
lorries, and we
were quickly away.
A swift run
brought us to
Dulais bridge in
about five minutes;
here my friend of
the night before
and I got out,
leaving the im-
provised “Mail”
to continue to
Caersws. At first
sight it did not
appear as though
they had made
very rapid pro-
gress during the

night; all six girders were removed, but nearly all the piles com-
prising the piers were standing, and the gang were engaged on the
slow and arduous job of sawing them off. They were hoping to roll
in the new bridge at 9 a.in., but quite an amount remained to be
done before the major operation could be carried out.

Now that the temporary girders were removed the design of the
new bridge could be studied easily. At the time of the storm, when
the old masonry arch was demolished, the abutment on the New-
town side stood firm. From this foundation a new brick facing was
built on to the abutment, extending upward from the point of
springing of the old arch, and two massive concrete blocks each
weighing 30 cwt. were let into the brickwork to form the bedstones
for the new girders. On the Caersws side of the river an entirely
new abutment had to be built. A very substantial foundation was
made, well below river-bed level; consisting of a strongly reinforced
concrete footing resting on 12 timber piles. On to tills footing the
abutment proper was built, in mass concrete, containing a number
of large stones about 7 ft. cube, known as “plums.” On the outward
side the concrete was faced with brick, and bedstones were let
in as on the opposite abutment.

The new steel superstructure, riveted up complete, was resting
on four carriages each having a small roller running on ball bearings.
A track had been provided for each of these rollers by laying a
couple of rails across the top of each abutment; each rail was laid
on its side so that the rollers could run in the wide groove between
the two flanges. Two winches were fixed on the upstream side of
the embankment, and a steel wire was passed round a pulley on the
far side of the new bridge. The superstructure itself is of con-
ventional type; there are 12 cross girders, resting on the inner
flanges of the two main girders, and on these cross girders is laid
a creosoted timber deck that carries the permanent way. The track
is ballasted across the bridge in the usual way for a cross sleeper road.

(Top.) Laying the track across the temporary bridge. The plank-way on the left is laid along the suspended track of the old
bridge. (Bottom, left.) Rolling in the new bridge. The men can be seen tugging at the winches. (Bottom, right.) The new

bridge before being rolled into position, with concrete blocks for the ballast wail piled on its deck.
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Rapid progress had been made during the last hour with sawing
off the piles, the roller tracks were carefully brushed out so as to
make the going as smooth as possible, and at 8,45 a.m. all was
ready to roll in the new steelwork. The centre line of the railway
was then marked on each abutment, and on the centre line of the
bridge proper a plumb line was fixed a t  each end of the span.
Then, with six men on each
winch, the new structure
was slowly hauled into
position. The whole opera-
tion was most impressive
in its quiet efficiency. An
occasional whistle from the
inspector in charge; a few
short periods when the men
were tugging at the winch
handles with ail their might,
and several stops so that
the inspector could measure
that both ends were being
pulled over equally. In 18
minutes the new bridge,
weighing 78 tons, had been
hauled into its final resting
place. Numerous checks
were then made, and its
position was found to be
dead true to within one-
sixteenth of an inch.

The roller carriages had
now to be removed from
the under side of the
girders. At each of the four bedstones the girders were raised
up by means of hydraulic jacks, and then, after the carriages
had been unbolted and taken away, the girders were gently
lowered into position. Finally, on top of each abutment, a ballast
wall had to be built to fill the gap between the top of the abut-

ment and the deck of the bridge. This wall was constructed
of pre-cast concrete blocks. Once this was finished, the gap
between the bridge and the embankment could be filled in and
the track laid across the bridge. But all this part of the job takes
a good deal longer than might be imagined, and although the
rolling-in was completed at about 9.10 a.m. it was not until

well after mid-day that
the ballast walls were finish-
ed and a start could be
made with filling in the
gap.

At the same time the
less spectacular parts of
the job were progressing
fast. One permanent way
gang were busy taking
out the cross-over at  Du lais,
and restoring the two
straight roads; another gang
were doing a similar job
at  the Scafell end. Signal
Department men were dis-
mantling the temporary
signal boxes, and taking
up point rodding, facing
point locks, signal wire,
wheels, and all the other
paraphernalia involved.

Shortly after mid-day a
steady cold rain began, and
getting heavier and heavier
continued without a break

throughout the afternoon til! everyone was soaked to the skin.
This greatly impeded the progress of the job, but nevertheless
it was finished well ahead of programme time, and at 6.45 p.m.
the line was handed back to the Traffic Department. At 8 o'clock,
in murk and blinding rain, the up mail crossed the new bridge.

The 15- ton steam crane seen in the light of powerful acetylene lamps during the night operations*

A Veteran Australian Locomotive
docks and the coal heaps, where they spend their days in pushing
loaded trucks up the ramp to the locomotive coaling plant, and in
carrying out any odd duties that may arise. They are specially suit-
able for this type of work, as with their short six -coupled wheel base
they are able to negotiate satisfactorily the sharp curves that often
are a feature of the tracks round docks and engine sheds. In addition
they are able to run without difficulty on rails that arc not provided

with the firm bed required
on main lines.

An interesting feature of
No. 94 is a light stain on its
otherwise sombre exterior.
This has an amusing origin,
for it is a memento of an
occasion when an employee
of a local flour mill shot the
contents of a bag of flour
over the locomotive.

Modern conditions in Aus-
tralia are greatly different
from those of the time when
Class ”T” engines were in
their prime. Exceptionally
heavy freight trains are now
common, and more power-
ful locomotives have had to
be built to deal with them.
The chief locomotives em-
ployed on goods traffic on
the Victorian Government
Railways are of the 2-8-0

and 2-8-2 or ” Mikado” type. The 2-8-0 locomotives form what is
known as "C"  class. They have cylinders measuring 22 in. by 28 in.,
and driving w-heeis of 5 ft. diameter. Their boiler pressure is 200 lb.
per sq. in., and at  80 per cent, of this they exert a tractive effort of
36,138 lb. The total weight of the engine and tender in working
order is 128 tons 4 cwt.

The "Mikado” engines, or ”Class X” as they are known, are even
larger, the engine and tender weighing together 185 tons 6 cwt. They
have cylinders and driving wheels of the same sizes as those of the
“C" class, but their boiler pressure is 2051b. per sq. in., and their
tractive effort 46,040 lb. A booster that adds 9,000 lb. to the
tractive effort is fitted to each.

FROM time to time we learn with regret of the disappearance of
some fine old locomotive that in its prime was a great favourite

with railway enthusiasts, or has been in service for so long a time
that it has come to be regarded with veneration. A few locomotives
of this kind find permanent resting places in stations or engine sheds,
and some are carefully preserved in York Railway Museum. Most
necessarily are scrapped, however, and the knowledge that this fate
probably awaits the veter-
ans now at work increases
our interest in them during
their last days of usefulness.

A long-service locomotive
of this type is shown in the
illustration accompanying
this article. This is an Aus-
tralian veteran that can still
be seen at work on the Vic-
torian Government Rail-
ways after service of more
than 53 years. It  is No. 94 of
the 0-6-0 *'T" class and was
built in 1884 at the Phoenix-
Foundry, in Ballarat, Vic-
toria. It was not the only
member of the class that
was built at the time, and
there actually is another still
at work. This is No. 92,
which is distinguished by
the possession of a stove-
pipe funnel.

These two remaining engines of "T" class are among the oldest
locomotives to be found in service in Australia. They were originally
built for main line goods traffic, and had a very hard life of it while
engaged in this work. The continual increase in weight of freight
trains, and the modern demand for faster schedules, made it neces-
sary to introduce engines of considerably more power than these
veterans could produce, and this, together with their advancing
years, led to the withdrawal of the old 0-6-0s. They were still cap-
able of giving good service, however, and lighter duties were
found for them.

The two locomotives are now engaged in shunting in and around
North Melbourne Locomotive Sheds. They work mainly between the

A veteran Australian locomotive. No. 94 of Class “T" of the Victorian Government Railways.
Prize-winning photograph by R. Pearson, Richmond, E.l,  Victoria. IH.R.C. No. 29199.)
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Plants that Grow in a Volcanic Crater E
The Silverswords of Hawaii H

By Dr. David D.  Keck

itself, of which the floor and precipitate walls 2,000 ft. deep, are
composed of blackest lava.

Within it are several lesser cinder cones that show practically
no sign of erosion. These cones are not old, geologically speaking,

although the peak has
shown no volcanic activity
since about 1750. Their
remarkable preservation is
due not only to their com-
parative youth but also
to the fact that scarcely
any rain falls within the
crater, and its cinder fields
are a virtual desert. The
silversword is among the
very few plant inhabitants
of this arid lava bed.

Among plants with a
popular interest, the Hawai-
ian silversword is one of
the world’s rarest species.
On none of the four peaks
is it abundant, and it is
possible that the recent
eruption of Mauna Loa,
in November 1935, killed
off stretches of this rarity.
It is exceptionally beautiful
in all stages of growth,

from the young silvery spheres two ft. in diameter to the flowering
forms that shoot up with their hundreds of heads to a height
of three to six ft.

The plant gets its name of sil versword from the rapier-like
leaves that are densely coated with a lustrous white wool. The young
rosettes of the plant are composed of hundreds of these gracefully

curved but rigid leaves that form a dense,
silvery sphere. The woolly covering re-
flects part of the intense sunlight under
which the plants live. The rosettes grow
for a number of years before sending up
a single flowering stalk, after which
they die.

I?lowering occurs from June until
October. The nodding heads themselves
add little to the colour of the plant, with
their small yellowish disk-flowers and
rather inconspicuous purplish ray-
flowers. The native Hawaiians knew the
plant and called it “ahinahina,” which
may be translated 4‘grey-headed.”

In the early days the tourists who visit-
ed the Crater of Haleakala were accus-
tomed to uproot the largest specimens
merely to watch them roll down the
slopes like huge snowballs. Quantities
also were ruthlessly gathered and shipped
to the Orient as ornaments. These prac-
tices have long since been stopped and
the plants are now under protection, as
the species was facing extinction. Several
insects are injurious to these plants, in
particular a moth and a grey fly.

Both Haleakala and Mauna Loa are
now included in Hawaii National Park
and the park authorities have taken
measures to conserve the silversword.
Flowering specimens have been protected
by cheesecloth coverings from attack by
insect enemies, and seed has been
gathered and resown.

We are indebted to the Carnegie
Institution of Washington, for the in-
formation in this article.

FOR their size, the Hawaiian Islands represent the most isolated
land area in the world. In consequence of this extreme isolation,

the plant and animal life upon them is highly specialised and unique,
about 90 per cent, of the plant species being peculiar to the islands.
Probably no other region
has so high a proportion of
species confined to it alone.

The origin of this flora and
fauna has long been a bio-
logical puzzle, for the early
ancestors of the species
which now inhabit the
islands must have come
from without. This is neces-
sarily so if, as is generally
believed, the islands are of
oceanic origin, that is, if
they arose from the depths
of the ocean. It  is commonly
accepted that the present
archipelago has been built
up entirely through volcanic
action, and even to the pres-
ent day two of its volcanoes
remain active.

Some scientists oppose the
view of their oceanic origin
and substitute the idea that
the Islands have not always
been so isolated as at  present, but may even be of continental origin.
These believe that the present chain of islands represents only the
tips of volcanic mountain masses -superimposed upon a large block of
land that has gradually subsided into the sea.

It has long been suspected that the Antarctic Continent, which at
present is a forbidding waste of snow and ice with no land available
for the growth of flowering plants, must
have supported a flourishing flora in
prehistoric times, as recently as early
Tertiary time at  least, and was probably
connected both with Australia and
South America.

Botanists explain the obvious simi-
larities and relationships between the
floras of southern South America and
Australia and New Zealand on the as-
sumption that a migration route be-
tween them was available to plants for a
long period of time. Supposed remnants
of that early flora are found at several
points in the Southern Hemisphere and
it is a possibility that the ancestors of
the older elements in the Pacific flora
emigrated from that southern region,
among them the forerunners of the
aborescent or tree-like members of the
Compositae known as the silverswords.
These are for the most part native in the
high mountains of Hawaii. The large
silversword is an alpine plant in a trop-
ical land, for it is confined to the slopes
above 7,000 ft. on Mauna Loa, Mauna
Kea and Hualalai, on the Island of
Hawaii, and to Haleakala, on Maui, the
four highest peaks on the Islands. The
first two peaks mentioned rise to an
elevation of nearly 14,000 feet.

The Crater of Haleakala, home of the
large sil versword, is a most awe-inspiring
sight. It  is familiar to geologists as being
the largest crater in the world, with a
circumference approaching 20 miles.
One climbs a mountain nearly 10,000 ft.
high to look into the immense crater

A rosette of the large silversword, a rare plant that grows only in the Hawaiian Islands. The plant gets
its name from its sword-like leaves. The illustrations to this article are reproduced by courtesy of

the Carnegie Institution of Washington.

The large silversword in flower. The flowering stalk shoots up to
a height of from three to six feet.
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up-to-date public lighting systems in
the country, and the order for the neces-
sary materials is said to be one of the
largest of the kind ever given.

About 4,000 new lighting units are to
be installed. Of these, nearly 3,000 will
be equipped with "Osira” discharge
lamps in special G.E.C. lanterns, and
in addition, several hundred 300AV and
500 AV "'Osram'* gas-filled lamps will
be used in the direct current areas. At

Protecting Electric Transmission Line from
Elephants

An important electrification scheme is
now in course of completion in the State of
Travancore, India, Electricity is to be
generated by the fall of water taken from
the Munnar River at High Range, 4,750 ft.
above sea level, and led to the power
station through an inclined tunnel nearly
two miles long that has been blasted
through a mountain. The
tunnel is 9 ft, high and 8 ft.
in breadth, and feeds the
water into two steel pipe
lines, each 30 in, in dia-
meter, that carry it to two
¢,000 b.h.p. Pelton wheels
direct coupled to 5,000 kVA
alternators. Two transform-
ers have been installed . One
has an output at 66 kV
for distant distribution,
while the other has an out-
put at 11 kV, and supplies
local tea growing estates
and factories.

In erecting the trans-
mission lines and supporting
towers great difficulties had
to be overcome owing to
the wild nature of the coun-
try to be traversed. At one
part of the route parties of
coolies had to hack a passage
through a dense virgin
jungle of bamboo and great
trees, many of which were
over 100 ft. in height. The
materials required were
taken inland in small vessels
up many miles of river. They
were then landed and trans-
ported by lorries for 50
miles up a road that is often
blocked by landslides and
fallen trees, and finally were
carried to the actual tower
cable sites on the heads of coolies.

Raids by wild elephants and other
creatures had to be guarded against.
In order to protect the cable towers
against elephants each has been surrounded
by a deep trench dug in the form of a
square. Where the ground is rocky stout
iron spikes have been driven in to form a
fence. The spikes have had to be made so
large that the elephants cannot step over
them, and they are set close enough to
prevent these creatures from treading
between them.

Lighting 133 Miles of Streets
The lighting equipment in 133 miles

of the streets of Birmingham is being
modernised at a cost of £100,000. When
the scheme is completed the city will
possess one of the finest and most

Roads Made from Old Tins
Old tin cans from the city refuse

destructor are being used in an American
city for the surfacing of roads. A dirt road
is first carefully graded, and burned tin
cans are then dumped along it to a depth
of from 18 in. to 20 in. They are then
thoroughly crushed and rolled, and a
surface covering of coarse sand or soil
is applied. This covering is then enough

to allow easy access of rain
water and air, so that the
metal under the surface is
converted to rust, which
acts as a binder. The surface
of a road made in this
manner is very hard in both
wet and dry weather, and
costs little to maintain.

A New Diesel-Electric
Omnibus Transmission
A new electric transmis-

sion unit that can be used on
Diesel-engined buses has
been developed by the
General Electric Company
of New York. With it the
maximum efficiency of a
Diesel engine can be obtain-
ed, since it permits the en-
gine to run at a practically
constant rate, whatever the
speed of the vehicle may be.

The unit consists of a
single electric generator con-
nected directly to the Diesel
engine, and a motor that
drives the rear axle through
a spiral bevel gear with
single reduction, i t  weighs
about 1 ,600 lb., which is only
three quarters of the weight
of previous electric drives of
similar size used in oil-
electric buses.

A number of 36-passenger
vehicles fitted with the new' transmission
have been ordered for use on important
public services in America.

Extensible Trailers for Lengthy Loads
Two extensible trailers for transporting

exceptionally long loads have recently
been completed by Cranes (Dereham)
Ltd., Dereham, Norfolk, to the order
of the Admiralty. They are 6-ton pole
trailers, which are intended for carrying
loads up to 40 ft. long, and the range of
lengths than can be dealt with is con-
siderable, as the bolsters can be extended
from 14 ft. to 28 ft. centres. The trailers
will be hauled by Scammell 6-ton me-
chanical horse tractors.

The manner in which the extensible
trailer can be used for loads of different
lengths makes it of great value.

The dredger “Panurgic” at work in the River Trent. It is equipped with a Priestman Diesel-engined
dredging crane. Photograph by courtesy of Priestman Bros. Ltd., Hull.

present the electricity supply in some
parts of Birmingham is in process of
being changed over from direct to alter-
nating current, and in the direct current
areas the lanterns housing the lamps
will be so designed that discharge lamps
can be used in them as soon as alternating
current supply is available.

Nearly 3,000 new steel lamp standards
will be needed, but some of the new
lights will be mounted on existing tram-
way standards. The lamps will be mounted
25 ft. above the roadways. The work is
to be completed in six months.* * * *

Sunbeam trolley buses with B.T.H. elec-
trical equipment have been placed in ser-
vice in Rangoon and Johannesburg. The
vehicles for Burma are of special light-
weight type with single deck bodies.
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An Automatic Machine for Sawing Metals London’s 1,000,000 Telephones Welded Vessels X-rayed 1,200 Times
The upper illustration on this page

shows a machine that automatically
saws bars of steel and other metals into
lengths while cold. The bar to be cut is
carried between two jaws,
which automatically close
and grip the material. The
jaws are mounted on a
travelling carriage, and this
travels towards the saw up
to a stop provided on the
slides on which the carriage
moves, and which can be
adjusted to suit the length
of metal it is desired to cit
off. The movement feeds
the bar into a vice that
automatically closes upon
it and grips it firmly while
it is being cut. Other me-
chanism then conies into
operation and feeds the saw
towards the bar, and at the
same time the jaw carriage
is released and returns along
its slides in readiness to
push the rod along for the
next cut. Upon completion
of the cut the saddle carry-
ing the saw is automatically
withdrawn at high speed,
the vice opens, and the bar
is again fed forward to the required
distance, pushing the severed portion
before it.

The saw is driven by an electric motor
of from 74 to 10 h.p. according to the
size of the machine. The hydraulic power
for operating the clamping and feeding
device is provided by a pump unit
housed on the main bed and driven by
its own electric motor. Two pumps are
employed, one of which delivers an
accurate and definitely regulated supply
of oil for feeding purposes, 'while the
other is used to operate the quick
return movement of the saw saddle,
the vice gripping mechanism and the
feed cylinder counter pressure.

A Huge Electrostatic Generator
A giant electrostatic generator is to

be shown at the great Paris Exhibition
this year. Jn this apparatus current
will be generated by the friction of a
band of rubberised cotton travelling
at a speed of 91 ft. per second. The
discharge will take place between two
huge brass spheres, each 9 ft. 10 in.
in diameter, which will be mounted on
two insulating columns 32 ft. in height
and spaced 10 ft. apart. The columns
will be enclosed in a cage 82 ft. diameter
and 82 ft. high, and the sparks gener-
ated will be at a tension of about five
million volts. The control gear will
be situated in one of the brass spheres.

The largest electrostatic generator
of this type that has yet been built
appears to be one at the Massachusetts
Institute of Technology, in the United
States. It is understood that the columns
of this are 43 ft. in height and they
are surmounted by spheres 15 ft. in
diameter. It has been announced that
sparks with a tension of 7,000,000 volts
have been obtained with this machine,
which is to be used in efforts to break up
atoms by bombarding them with high
speed particles.* * * *

At one of the Ford Motor Company's
plants work is in hand on what is thought
will be the world’s largest gas holder. This
is of welded construction, and will be
220 ft, in diameter and 344 ft. high.

Four huge evaporators made for use in
the new sugar refinery of Tate and Lyle
Ltd., Silvertown, London, are claimed to be
the largest welded pressure vessels of their

class yet to be made. Each
is 26 ft. 9 in. in height and
has an internal diameter of
11 ft., and when the main
seams of the generators
were X-rayed in order to
discover any faulty welds
it was necessary to take
1,200 X-ray photographs.

Lach evaporator consists
of two shells, both 10 ft. 4 in.
high, with domed top and
bottom. The bottom shell
is built up of steel plate
nearly l | i n .  thick, and
1 ,792 tubes are welded into
its two tube plates. Each
of these tubes is l | i n ,  in
bore. After this section was
completed it was tested at
the high pressure of 375 lb.
per sq. in., and the upper
shell was subject to a
pressure of 285 lb. per sq.
in. in a similar trial.
Modernising a Roman Road

During the next few
months part of the Fosse Way, the ancient
Roman highway between South Devon
and Lincoln, will be converted into a
modern highway with dual carriageways
and cycle-tracks. The Fosse Way is over
200 miles long and at no place is it  more

than six miles out of a straight line
between its ends.

The portion to be modernised extends
from the northern boundary of Leicester-
shire to a point about a mile and a half
south. At present this section has a
carriageway only 20 ft. wide, and is quite
inadequate for the 5,000 tons of traffic
that passes over it daily. It is therefore
proposed to widen the road to 100 ft.
Each of the dual carriageways will be
20 ft, wide and constructed of reinforced
concrete. At this stage only one footpath
will be provided, but provision is being
made for another path and also for
cycle tracks,

A Portable Smelting Works
A complete nickel-smelting plant,

which can be moved from place to place
and is said to be the first of its kind,
is being completed at a large nickel
deposit near Sverdlovsk in the Ural
Mountains. The buildings, furnaces,
machinery, electric power installation,
and even the workers’ dwellings, are so
constructed that they can be dismantled
within a month, and transported and
reassembled in another place in six
months ready for work. The plant has
been built on this system because it is
expected that the ore deposits at
Sverdlovsk will be exhausted in a few
years’ time.

Europe’s “Highest” Road
The opening took place recently of

the “Route Nationale 202/’ which is
claimed to be the highest road in Europe.
This road forms part of the famous Route
Des Alpes now under construction, linking
Vai D'lsere with Bonneval Sur Arc in
Savoy. It  crosses the top of the Iseran Pass
at an altitude of 9,088 ft.

The “Route Nation ale 202” rises 888 ft.
higher than the Gross-Glockner Highway in
Austria, which was formerly Europe’s
highest road.

A “Hydrofeed” automatic cold sawing machine for sawing bar metal. Photograph by courtesy
of S. Russell and Sons Ltd., Leicester.

A scale model of one of the Stirling high pressure boilers Installed at
the great Fulham Power Station. Photograph by courtesy of

The Stirling Boiler Co. Ltd., London.

over 20,000,000 calls are made each week,
many of these being to the most remote
parts of the world. During a recent week
the record number of 21,667,898 calls was
registered in London. The total number
of telephone subscribers in the world is
now well over 34 million, and it is
possible for every subscriber in England
to communicate w*ith 95 per cent, of
the telephone subscribers in foreign
countries.

The Mansion House, London, was the
scene of a celebration recently when
London's millionth telephone was installed
there. It is now 57 years since London’s

first telephone exchange was opened, and
in that time the telephone has passed from
a scientific novelty to an everyday necessity.
In addition to the ordinary domestic and
business installations there are now 4,700
street kiosks in London, and altogether
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rThe R.A.F. Overseas Control
Adventures of the Flying Policeman

By  Carmichael Earl
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easily outstripped by the flying policeman. Thus these
raids are growing fewer, and less destructive every year.

In the Sahara desert and similar regions, apart from
keeping peace between the tribes, the R.A.F. Control
must protect travellers who, either for business or pleasure,
venture from civilisation into these realms where might is
still right. At one time these wayfarers, usually merchants,
were liable to be set upon and plundered. Thanks to  mili-
tary aircraft, this is now almost a forgotten story. To-day
the Arabs realise that news of any outrage will quickly
become known at the Air Force base. They have learned
to expect before very long the drone of aero engines that

heralds the flying police-
men. Moreover, behind
the avenging wings al-
ways follows a convoy
of armoured cars. The
airmen single out the
village that is giving re-
fuge to  disturbers of the
peace, brigands, rebels,
or whatever they may
be, and quickly subdue
the latter with threats
of punishment.

Only in extreme cases
are the inhabitants at-
tacked with machine-
gun fire and bombs. The
armoured cars, following
up behind, then take
prisoners to be brought
back for trial, pick up
the wounded, or rescue
any pilots who may
have been forced down.
Thus in a few hours may

be quashed a petty rising that in former times might
have spread through many villages before troops could
have been mustered to the spot.

Apart from these advantages, air control is by far the
most humane way of administering a savage country. The
speed with which aircraft can reach any given spot, and
their general demoralising effect upon hostile tribesmen,
make it often unnecessary for a bomb to be dropped. The
airmen can pick out the offending village and punish it,
ignoring the innocent ones which before must have
been involved.

Here is an incident, taken a t  random from hundreds on
record, that will illustrate the above remarks. In 1924,
Sheik Salim began to encourage the disobedience of cer-
tain Syrian tribes. His stronghold was in the heart of the
Hamah Lake district, an almost inaccessible swampy
region. The nearest Air Patrol immediately went out,
bombed the offending Sheik’s house and guest house, with-
out damaging any other part of the surrounding village,
and effectually frightened him into submission.

The following stories show the aerial policeman in a

A PI  LOT of the Royal Air Force Overseas Control,
having for his “beat"  perhaps several hundred

square miles of untamed wilderness, is nevertheless
comparable in many ways with the policeman who
patrols our streets. Our policeman, in an  unobtrusive way
'nips in the bud* disturbances that might shatter the
public peace. The aerial policeman fulfils the same duty
over lands where disturbance may be caused by natives;
by dealing swiftly with these he averts small wars of the
kind that in the past have led to insurrections of whole
countries. Again, our familiar "Gentleman in Blue" does
not spend all his time arresting people; he is there to  help,
advise, and act for us in
emergencies. The patrol
pilot does exactly the
same thing, only in a
more extensive way.
Subsequent stories will
illustrate this, and show
that far from being an
instrument of terrorism,
the military airman
abroad is rather the
messenger of security
and mercy.

First it is worth while
noting some of the more
interesting districts over
which the R.A.F. Over-
seas Arm holds control.
For the purpose of this
article three such areas
will be sufficient, name-
ly Iraq, India, and The
Middle East. The third
of these areas is sub-
divided into Egypt, the
Sudan, Palestine and Transjordan. A glance at the atlas
will show that in these countries are to be found some of
the wildest places on Earth. Not only do they comprise all
types of inhospitable regions, but in or near them are
fierce peoples of every colour and religion.

For example, Iraq, which roughly speaking includes the
basin in which How those famous rivers, the Tigris and the
Euphrates, is a land of sun -parched clay and stretches of
barren rock. There is practically no life, animal or vege-
tation, except near the rivers themselves, where natives
live on what few crops the country will support. I t  is one
of the flying policeman's many duties to protect these
native farmers from the ravages of their age-old foes, the
Kurds. These fierce hillmen normally live in their moun-
tain fastnesses of the north and north west. Since the
dawn of time, harvest in the valleys has been the signal for
them to swoop down upon the unfortunate plainsmen.
For countless thousands of years they pillaged their
victims with impunity, but at  last justice has found them
out. Mountains offer no barrier to aircraft, and racing
camels and desert ponies, fleet though they may be, are

A light bomber of No. 6 Squadron of the Royal Air Force over Nablus, Palestine.

0
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rather different role. Times out of number the R.A.F. has
been responsible for checking the disastrous spread of
diseases that previous to the advent of our medical science
often wiped out thousands of natives in a few weeks. In one
case a patrolling R.A.F. Officer noted a strange inaction
which seemed to have
turned into clay a vil-
lage over which he
was flying. Sensing
that something was
amiss, he landed to
investigate further.
His keenness was well
rewarded, for he
found himself just in
time to help the in-
habitants, who were
rapidly succumbing
to an epidemic of
typhus. By flying
back to the nearest
patrol base for a doc-
tor and supplies of
vaccine, he not only
saved many lives in
that particular vil-
lage, but proved in-
strumental in checking a plague that might have swept
through many more homesteads.

In a village of central Arabia, a white man’s life is not
worth very much. Yet one day, not so long ago, a two-
seater military aeroplane landed before the home of a hostile
native chief. The pilot stepped out, followed by a doctor.
The chief's son was dangerously ill, so the father, forgetting
that he was practically at  war with the British, had trekked
to the nearest government administrative centre and asked
for help. This was at  once granted, in the shape of the flying
doctor. After an examination of the chief's son, the doctor
pronounced that the boy would die if an operation were
not performed. When
this report reached head-
quarters, the officials
there were faced with a
serious problem. If they
ordered an operation,
and anything went
wrong, they might be
accused of carelessness,
and even murder. Yet if
they did nothing, the
case was hopeless, and
they would have the
death on their con-
sciences. Deciding that
the first course was the
lesser of two evils they
sent an ambulance aero-
plane to transport the
boy to hospital at Aden.
There white doctors not only performed a successful opera-
tion , but soon had the patient well enough to be flown back
to his father’s village. The chief's gratitude overcame his
previous hatred of the British, and he is now their friend.

Here is another instance. Kurds succeeded in making a
devastating raid upon the unhappy farmers in a district
north of Mosul, in Iraq, which is the most northerly R.A.F.
base. Many natives, including women and children, were
left homeless. They were stranded in the desert, without
food or water, and no means of obtaining either, and most

of them would have perished but for the vigilance of an
R.A.F. pilot. Chancing to  see them while on his patrol flight,
he immediately wirelessed an S.O.S. message to Mosul,
whence the officials ordered out a squadron of Vickers
"Victoria” troop carriers.These were soon on the scene of the

raid, where they pick-
ed up  the destitutes
and transported them
to Baghdad. There
shelter was found for
them in various dis-
used hangars. Mean-
while the attacking
Kurds were punished
and dispersed. The
victims in due course
were flown back from
Baghdad and rein-
stated in their own
territory. Naturally
they bear a debt of
gratitude to their de-
liverers.

The R.A.F. in the
Sudan, like many
other of its outposts,
is supplemented by

native soldiers. The following gives an example, not only of
British courage, but also of the staunchness to be found
among these Askaris, as  they are called. A commercial pilot
w’as long overdue at  a certain aerodrome, and it became evi-
dent that he must have been forced down in the boulder-
strewn desert over which his route lay. An R.A.F. pilot was
sent out to  make investigations. He found the other airman,
who, as it  was feared, had crashed in an area where scatter-
ed rocks and stones made a safe landing almost impossible.
Obviously the air policeman could not risk putting himself
in the same position as the pilot he had come to  rescue, so he
noted the location of the crash and returned to his base,

proposing to load a two-
seater 'plane with pro-
visions, fly back, and
land near the stranded
civilian. In the almost
certain event of the
machine also being
wrecked, there would be
enough food and water to
enable both men to  com-
plete the 300 miles jour-
ney home on foot.

There was one diffi-
culty, however. Only a
native could be certain of
finding his way back
through the wilderness.
The officials called up the
local Askaris and asked
for a volunteer to go

with the pilot. One was immediately forthcoming, although
this brave soldier had never been up in an aeroplane
before.

By good luck, combined with what must have been
brilliant airmanship, a safe landing was made near the
marooned man. To his horror, the pilot found that the man
he had come to rescue had broken a leg and was helpless.
The aeroplane could only carry two passengers, but the
Askari volunteered to walk back; while the pilot flew'
the injured man to the base.

Samarrah, in Iraq, as seen by the air policeman.

A Vickers twin-engined troop carrier flying over Iraq.
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B □Door-toDoor Transport E

The Rapid Growth of the Railway Container System
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circulation is an essential feature, and the containers used
for this traffic have ventilators in the sides and air
extractors in the roofs in order to ensure this.

The rapid increase in

ALTHOUGH the railway container system has only
been developed into its present huge proportions in re-

cent years, i t  was actually in use in this country before the
War, when closed horse-
drawn cars were loaded on
specially arranged plat-
form rail trucks. The sys-
tem did not develop to any
great extent until 1926,
however, when the possi-
bilities of a container trans-
port system were fully
realised. In 1928 there were
only 1,574 containers in use
on British railways, but to-
day there are nearly 11,000
in service.

The container has been
appropriately christened
“The Suitcase of Com-
merce” and there are
many kinds in use to-day.
The most popular is the
”B” type, which is of the
covered variety. This is ap-
proximately 14 ft. long,
6 ft. 6 in. wide, and 6 ft.

popularity of the bicycle
during the last few years
has warranted the intro-
duction of a special bicycle
container with a holding
capacity of 70 machines in
two tiers. Each bicycle fits
into felted wheel slots and
felted cross bars are pro-
vided to separate each
cycle from its neighbour.
Thus damage by scratching
is eliminated.

To meet the demands of
the building trades small
open containers, or“ Travel-
ling Hods” as they are call-
ed, of 1 |  to  2 j tons capacity
are used for such loads as
bricks, tiles, slates and
stonework. These contain-
ers are taken to the site,
either by rail or road,

8 in. in height, and it  has a capacity of four tons.
The “A” type are covered containers of 2 |  tons capacity,

and are used mostly for groceries, confectionery, paper,
books, and shoes, etc. These particular containers have
been tried by a glass manufacturing firm for the convey-
ance in bulk of glass tumblers, with so much success that
this method of transport is
being used more and more for
this particular commodity.

The "C” type container is
slightly larger and has a ca-
pacity of 3 tons. I t  is used for
the rapid transport of stoves,
grates, ranges, heaters, glass
bottles and small machinery.

•The “D” type is an open con-
tainer with a carrying capaci-
ty of 4 tons, and is used for
similar goods to those carried
in the “C” type in addition
to machinery, glassware,
baths, castings, asbestos,
sheets and slates, stoneware
and accumulators.

For the conveyance of
frozen and chilled meat,
frozen fish and food stuffs, insulated containers of up to
four tons capacity are used, some of which have hanging
facilities. Special ventilated containers are largely used for
the conveyance of the extensive fresh meat traffic both
from Scotland and the West of England to London. As the
journeys from these districts are long ones, good air

whichever is most convenient, and then hoisted to the
upper floor of the building in course of construction. The
time saved is considerable, as the necessity for unloading
the building material on the ground and then hauling it to
its working site is avoided. This type of container was once
used for the conveyance of 3,000,000 bricks from Hencoat to

Swansea, where sewage tun-
nels were under construc-
tion. As the containers ar-
rived at the site of the work
they were lowered by crane
into a tunnel shaft, and
conveyed to the point of
construction as the progress
of the work demanded.

Containers are now used
for the conveyance of grain
in bulk. The ”G” container,
capable of carrying 2|  tons,
has been built for this pur-
pose and has a special
loading door.

Among the most import-
ant containers are those
built for the removal of
furniture and other house-

hold effects. The risk of damage to  furniture is reduced to a
minimum when containers are used, because once the goods
are packed in them, they are not handled again until
they are ready to be moved into the new residence.

Containers are specially valuable for large-scale
removals, such as those of factories and farms.

This illustration shows a ground crane at Penzance lifting a G.W.R, Insulated Container
loaded with bulbs, from the lorry on to the low-sided wagon.

A loaded container being transferred from a railway truck to the trailer of a motor lorry by
means of an overhead crane. A Furniture Container is already in position on  the motor lorry

platform. Photographs by courtesy of the Railway Press Bureau.
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| Motor Torpedo Boat in Rough Weather E
Wonderful Performance in Heavy Seas
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startling and convincing. I t  was seen that she could not
only face this weather with safety, but could maintain a
very high speed. Speeds of from 20 to 30 knots were em-
ployed at different times, when working both into the sea
and across it. At this time the destroyer was holding close
into the shore and it was reported by an officer in that

vessel that the motor
torpedo boat, then
four miles away, was
for the greater part
of the time indiscern-
ible and was certain-
ly an impossible
target for gunnery
purposes. On the
other hand, the
destroyer could be
seen clearly from the
motor torpedo boat.

In the course of a
series of trials at
different speeds, and
on different courses
with relation to wind
and sea, a point was

reached some eight miles south of St. Catherines where the
weather conditions were at their worst; and it was most
remarkable that while the destroyer was rolling heavily,
the motor torpedo boat was able to proceed at very
high speed without discomfort to her personnel.

The seas were of such a size that from time to time,
when the two ships closed on one another, nothing but the
funnels and the upper works of the destroyer were visible
to the motor torpedo boat. On returning to harbour

the latter proceeded
at 30 knots, while
the destroyer follow-
ed astern at between
20 and 26 knots.

The upshot of the
trials was rm ques-
tionable proof that
The British Power
Boa t  Company’ s
motor torpedo boats
are capable of with-
standing the worst
weather conditions

THE weather during the first week-end in November
1936 has been described as the worst of last Autumn,

and a report in the daily Press attributed to the captain of
a very large liner the statement that it was the most severe
in a decade. In  these circumstances it was decided to carry
out the rough weather trials of one of the new motor
torpedo boats built
for the Royal Navy
to the designs of Mr.
Hubert Scott-Paine
by The British Power
Boa t  Company .
These trials took
place on Monday,
9th November, after
it had already been
blowing a full gale
for three whole days.
Two vessels took
part in them. These
were H.M. Motor
Torpedo Boat No. 1,
which was in fact the
first vessel of his
Fleet in which King
Edward embarked after his accession, and H.M, Destroyer,
“Amazon” and a number of officers witnessed the trials
on behalf of the Admiralty.

Motor Torpedo Boat No. 1 was under the command of
Mr. Hubert Scott-Paine, with a crew from The British
Power Boat Company, and sailed in company with the
“Amazon” from Portsmouth at 11.30 a.m. The two vessels
went out by way of Spit head towards the open Channel,
and at the eastern entrance to Spit head, passed some eight
or nine vessels of up
to 5,000 tons lying at
anchor, sheltering
from the very heavy
weather outside.

The motor torpedo
boat was running con-
siderably faster than
the “Amazon” and
worked out into the
open sea some time
before the destroyer.
While still under the
lee of the land to the

A broadside view of the 60-ft. motor torpedo boat designed by Mr. H. Scott-Paine and built by the British Power
Boat Company, Hythe, Southampton, to whom we are indebted for the illustrations to this article.

First Division of 60-ft. motor torpedo boats, built by the British Power Boat Company, on manoeuvres. that are likely to
be encountered in the Channel or North Sea and, more
than that, can maintain a very high speed in these
circumstances. I t  is reasonable to deduce that this latest
addition to the fighting forces of the Navy is sea-
worthy in bad weather conditions, and that the
boats can face with absolute safety any sea con-
dition in which they are ever likely to have to
operate. This impressive performance is a triumph
of British design, and gives striking evidence of the
great value of these modern vessels.

eastward of the Isle
of Wight the sea conditions, resulting from the gale which
had been blowing, were a short swell and a moderately
rough sea. As a greater offing was gained south of Culver
Cliff, and a more exposed position was reached, the swell
reached an average height of 10 to 12 ft. Some individual
waves were at least 18 ft. from trough to crest, the wind
during the whole of this time blowing between 35 and
40 m.p.h., with gusts of up  to 45 m.p.h. or more.

The motor torpedo boat’s performance in this sea, which
could be justly described as very heavy, was at once
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smaller birds, in order to make sure that the total is correct, how-
ever, and the smaller rodents or burrowing creatures also are diffi-
cult to deal with. There are more than 4,000 creatures in the Zoo,
including about 2,400 birds and 1,000 reptiles, and the Aquarium
contains about 3,000 fishes.

The value of the stock also is estimated when the census is taken,
and it  is believed that this now amounts to  about  £40,000. The most
valuable creatures are Mok and Moina, the two gorillas, 'which areworth about £1,200 each. The next in order of value is the Indian
rhinoceros, which is put down at  £1,000, and each of the riding
elephants is worth £600. It  is interesting to find that the value of
menagerie lions appears to be decreasing because so many cubs are
born in captivity. For this reason a lion that was formerly worth

/100 is now valued at  £20.
The oldest inhabitant is a
pigmy hippopotamus that
has been in the Zoo for
23 years.

Individual birds and rep-
tiles are not as valuable as
the larger creatures. Here
the King penguin leads the
way with a value of £75,
and the giant tortoises,
which are now 100 years old,
are worth £59 each.
Seeing in the Dark

One of the most astonish-
ing uses that has been found
for infra-red rays is in read-
ing written or printed words
on burned papers. These
appear black in ordinary
light, but when examined by
means of the invisible infra-
red rays the ash left by the
ink has a different tone from
that of the paper itself.
Alterations in ordinary docu-
ments and forgeries often
are readily revealed in the
same manner, for inksthat appear the same are not equally black in infra-red light.

Another of the marvels that can be accomplished with the aid of
these rays is that of seeing in the dark. A hot body gives out the
rays, and as  these affect the emulsion of a photographic plate, objects
in a dark room that are hot but invisible because their temperature
is below red heat can readily be photographed. For instance, photo-
graphs of a hot iron have been taken in this manner, and objects
have actually been photographed in the invisible "light” of a hot
iron placed near them.

Seeing in the dark in this manner has been developed even further
to  give visible images instead of photographs. In  this process what is
known as the electron lens is used. Infra-red light from the invisible
scene is focussed on the cathode, or negative electrode, of a cathode

; ray tube, which is similar in general construction to  that used in tele-vision. The cathode is coated with a layer of a material that gives out
electrons immediately the light falls upon it;  and as  these are ejected
in proportion to the intensity of the light producing them, they
would give us a reproduction of the original picture, if we could see
them. We cannot do  this, of course, but the electrons can be focussed
by a system of high voltage rings in exactly the same manner as  light
rays are by an  ordinary lens. By this means they are made to bom-
bard a sensitive screen on the 'wide end of the cathode tube and this
becomes luminous, reproducing the invisible scene for the eye.

World’s Largest Coins
The strangest money in the world must surely be that used in

the island of Yap in the Pacific Ocean, for there a single coin may
weigh several tons. These weighty coins are made of a special kind of
stone, known as calcite, or shining rock, by cutting immense discs
from it and piercing them with a central hole. Some of the discs
when placed on edge are twice as high as a tall man. One of the
largest is 1 2 ft.  across and weighs about two tons, but  it  is said that a
still larger coin lies at  the bottom of the sea in the harbour of the
island. I t  found its way there when it was being imported from
Palau, a group of neighbouring islands that is the chief source of the
coinage, for Yap itself has no calcite on it.  This coin fell in the water
when it  was being transfer-
red from the schooner’s deck
to a raft in order to be taken
ashore. Other coins came
from Guam, 400 miles away,
and many canoes have been
lost in storms when return-
ing heavily laden with huge
stone discs.

The value of the stone to
the islanders is simply due
to the fact that it is rare.
When a huge disc has to be
paid over in some business
transaction among the
islanders, a tree is thrust
through the central hole,
and the stone is partly drag-
ged and partly lifted along
the jungle trails to the
seller. It is only in the
jungles that this astonishing
coinage now circulates, for
Japanese money is current
in the port of the island.

Heating Up
the Atmosphere

Millions of tons of coal
and immense quantities of wood and oil are burned every year, and
a contributor to the September issue of the “Compressed Air
Magazine” raised an interesting point when he suggested that this
might be making the air round the Earth appreciably hotter than it
otherwise would be. The results of the calculations he made to test
this suggestion are very interesting, for he finds that in spite of the
stupendous amount of heat generated by fires and in the cylinders of
petrol and oil engines, the atmosphere is so extensive that its
temperature would only be raised in this manner by a single
degree in 54 years.

In  practice this means that  all the burning that goes on has no real
effect on the temperature of the air, for the heat produced is dissi-
pated quickly. Thus the best efforts of heating engineers produce
merely local effects that persist for only a brief period.

Counting Heads a t  the Zoo
The London Zoo is the largest in the world in the sense that it  has

the greatest collection of animals. It  covers an area of 37 acres
and has about 2,000,000 visitors a year.

Every year the birds, beasts and fishes in the Zoo are counted.
This is not a very easy task. It  is simple to  check the number of large
creatures, such as elephants, bears, lions and tigers. More than one
count is necessary in the aviaries, especially those occupied by the

The 50-in. reflecting telescope in the Babelsberg Observatory, Berlin. The framework on the lower endof the telescope supports a large spectroscopic camera. Photograph by courtesy of Carl Zeiss, Jena.
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loosening ice and snow already on pipes. For this purpose it is pump-
ed into saw cuts made in the ice, and then makes its way along the
pipes, which are afterwards more easily freed from their un-
wanted load.

There are other Kilfrost products that are particularly useful on
railways. These are applied to sig-
nals, points and crossings, and other
railway appliances in order to keep
the working parts clear of ice and
snow, and so to enable them to
continue in operation, whatever the
weather conditions may be.

Gardens Without  Soil
The gardener who is not fond of

the spade work necessary to clear
and prepare the ground for the crops
he intends to grow no doubt will
welcome the latest development of
gardening, which makes no use of
soil at  all. Plant growing without
soil is an innovation that comes
from the University of California,
where tobacco, cucumbers and many
flowering plants have been grown in
basins containing water in which
electric heating cables are immersed.
The necessary plant food is supplied
by dissolving suitable chemicals in
the water and the most advanta-
geous temperature is maintained by
means of the heating cable.

The plants are grown in this
strange manner from the very be-

ginning of their career, for a seed bed is formed by spreading sawdust
or suitable litter on wire of fine mesh placed over the vats containing
the solution. As the plants grow their roots enter the liquid below
and from it obtain all the nourishment they need. Dr. Gericke, the
originator of this remarkable scheme, claims to have produced
tomatoes of unusually high quality at  an  earlier date than market
gardeners growing their crops in soil, and his experiments have

been so successful that vegetables
and berries are now being grown by
the same system by Californian
nurserymen.

Drinking Water from the  Sea
Sea water contains so many salts

dissolved in it that either complicated
chemical processes or  costly dis-
tillation would be thought necessary
in order to produce drinkable water
from it. Yet salt water has been
transformed into good fresh water
by simply filtering it through a train
of four tubes containing synthetic
resins. This miracle was seen in
progress at demonstrations organ-
ised by the Department of Scientific
and Industrial Research. The resins
in the first two tubes were prepared
from tannin materials, and those
in the remaining tubes from aniline.
During the passage of the sea water
through the first and third tubes the
metallic constituents of the salts in
it were removed and the acidic com-
ponents were taken out by the
resins in the third and fourth tubes.

The resins cease to be effective
after a period of use, but can be
regenerated. They cost little to
produce and it seems likely that there
is a great future for water purifying
plants making use of their strange
properties. Similar changes that can
be carried out with them include
the softening of hard water by

passing it through the tannin resin after soaking this in salt
water, and the purification of industrial waste liquids, from
which many valuable products can be recovered. The special value
of the resins used is that they do not get rid of impurities in the
same manner as passing water through filter paper removes
any solid particles in it. Instead they bring about changes that
lead to the separation of substances dissolved in the water, and
their effect is not merely mechanical.

A Giant Iris Diaphragm
Every amateur photographer is familiar with the iris diaphragm,

which can readily be adjusted to  give apertures of various diameters
in the cameras to which it is fitted. Perhaps he has been surprised at
the ease with which the opening has
been changed in size, while remain-
ing almost perfectly round, as he
turned the controlling ring. The
diaphragms to which he is accus-
tomed are comparatively small, but
larger diaphragms are made for
other purposes, and one with an
opening nearly 7 ft. in  diameter has
been constructed for use in a
searchlight.

This giant diaphragm is illus-
trated on this page. Its vanes move
in a similar manner to those of the
diaphragms of ordinary photo-
graphic cameras. Much more re-
fined and accurate mechanism is
necessary in order to move them,
however The vanes run on ball-
bearing rollers and the driving ring
that operates them can be turned
if necessary by means of an  electric
motor, which can be controlled from
a distance. A direct current motor
is used, and is provided with a re-
versing switch, as  it  is  required both
to open and to close the vanes.

The driving ring can be turned by
hand when desired, and a signal
lamp with a special trip switch can be fitted in order to  show whether
the shutter is closed or not. Special dampers prevent the vanes
from being jarred as the shutter opens and closes.

Fighting Snow and Ice on  Railways
Snow and ice can be dangerous enemies in many different

spheres, and some of the effects they produce are unexpected in
character. For instance ice congealing
on the third rail of an electric railway
may effectually insulate it and so
prevent the collector shoes from ob-
taining current to  drive them. A liquid
that is designed to prevent this, and is
known by the appropriate name of
"Kilfrost,” has now been introduced.
It is applied to the conductor rail
through pipes leading from a reservoir
in a vehicle travelling along the track.
Two solutions are available, one for
temperatures that do not fall more
than five degrees below zero, and one
for more severe conditions. In each
case the material covers the rail and
keeps it clear from ice so that the
collector shoes of the electric loco-
motives can make good contact.

The Kilfrost Manufacturing Co.
Ltd., which has introduced this liquid,
has made a special study of the prob-
lems of ice formation and deposit,
particularly in connection with re-
frigerators used for cold storage. In a
large cold storage plant, the metal
pipes through which the refrigerating
liquid flows become covered with ice
and snow, and it  is necessary from
time to time to remove these accumu-
lations. This is done by chipping and
hammering the ice from the pipes,
a process that involves considerable
trouble and expense. The application
of Kilfrost to the pipes avoids this.

One of the products that have been
introduced for use in refrigerating
chambers is a paste that is applied to the pipes when these are dry.
The paste contains chemicals that prevent the light snow first de-
posited on the pipes from congealing to ice, so that even when a
heavy coating of snow has been formed on a pipe treated with the
paste, it can be removed instantly by the hand. The chemicals in
the paste actually help in the refrigerating process by forming
with the snow a mixture that lowers the temperature.

In addition to the paste, a liquid is available that can be used for

A giant iris diaphragm designed for a searchlight. The diameter of its largest
opening is 6 ft.  8 in.  Photograph by courtesy of the London Electric Firm.

Kilfrost being applied to a conductor rail on the London Transport system.
Photograph by courtesy of the Kilfrost Manufacturing Co. Ltd.
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HORNBY .3

Two No. 1 and one No. 2
Cuttings are illustrated above.

No.  t CUTT ING (END SECTION)
Base measurement:  Length 7 11 /16  i n . ,  w id th
6 i n .  Price, pe r  pa i r  3/-

No.  2 CUTT ING
(CENTRE SECTION,  STRAIGHT)

addi t ion of  these Cen t re  Sections enables
a Ho rnby  Railway Cu t t i ng  to  be extended to

length.  They are  in tended to be used I n
conjunct ion w i t h  t he  End Sections (Cut t ing

1 ) .  Base measurement:  Length  10 )  i n . ,
w id th  6 i n .  Price 2/-

STATION OR F IELD
HOARDING

This real ist ic accessory is
suitable for the stat ion
plat form. Price 6d .

BARREL WAGON
An  interest ing mode l  of  a type of
wagon used on  Cont inenta l
railways. Price 2/6

•No .  I
CATTLE TRUCK

Fi t ted w i t h  sliding doors.
Pr ice 2/9

i .  4 Tunnel
No.  4 TUNNEL (CURVED)
Base measurement:  Length 20 in .
W id th  i n .  For 2 ft .  radius
track on ly .  Price 4/9

GANTRY
"Home  " o r  "D i s tan t . "  Price 12 /9

No. 2 Level Crossxng
No.  2 LEVEL CROSSING

Measures 13 j x10 )  i n ..w i t h  two gauge
O tracks i n  posi t ion.  Price 5/6
No.  E2 LEVEL CROSSING (Elec-
trical).  Similar to Level  Crossing No .
2, bu t  fitted w i th  two electrical
tracks. Price 7/6

No.  E2E LEVEL CROSSING
Similar to  No. E2 Level Crossing
bu t  suitably f i t ted for e lectr ic
l ight ing.  Price 9/-

FIBRE WAGON
This is an interest ing mode l  of  a
type of  w;.gon used i n  France and

o the r  Cont inenta l  count r ies .
Price 1 /3

No.  I BANANA VAN
An  attract ive mode l ,  finished
in ye l low and red.  Pr ice 2/9

No.  8
RAILWAY ACCESSORIES

Not i ce  Boards. Price 1 /9

CEMENT WAGON
The door  a t  the  top
opens. Finished i n  red .

Price 2/6

GUARD'S  VAN
I n  colours to represent L.M.S.R.,
L.N.E.R..G.W.R.  o r  S.R. Pr ice 2 /6

No.  I BUFFER STOPS No .  2 BUFFER STOPS
(Spring type) .  Price 1 / -  (Hydraul ic  type) .  Pr ice 5/6

No.  IE  BUFFER STOPS No .  2E BUFFER STOPS
as No .  1 ,  bu t  suitably fitted for  Similar to No .  2 Buffer Scops, bu t  suitably
electr ic l ight ing.  Pr ice 1 /6  f i t ted for electr ic l ight ing.  Price 6/-

LOADING GAUGE
( I l lustrated).  Pr ice 2/3

M LOADING GAUGE
Price 1 / -

•COACH,  No .  2 PASSENGER
Suitable fo r  2 f t .  radius rails on ly .  F i rs t - th i rd ,
o r  Brake- th i rd .  Price 7/6

COACH,

No .  I
S IDE T IPP ING WAGON

"Rober t  Hudson L td . ,  Leeds. "
Price 2/-

W1NE WAGON
DOUBLE BARREL

Price 4/6

No.  I TURNTABLE
( I l lustrated). Price 2/6
No.  2 TURNTABLE

Price 3/9
No. E2 TURNTABLE

(Electrical)
Similar t o  No .  2 Tu rn -
table, bu t  f i t ted w i t h
electrical rails. Price 5/6

No.  I GOODS PLATFORM
Length 13  in . ,  height  6J  i n . ,  w id th  6 i n .

Price 5 /11

PLATFORM CRANE
Fi t ted w i t h  a crank handle

and ratchet mechanism.
Price 3 /11

ROLLING STOCK A
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!

Hornby Trains have always represented the latest model railway practice.

I
<

i
<

Finished i n
doors.

w i t h  opening
Price 2 /9

No.  I LUMBER  WAGON
Fi t ted w i t h  bolsters and
stanchions. Price 1 /6

MO PETROL TANK
WAGON SHELLMEX”
Finished i n  cream w i t h  l e t t e r -
ing  i n  black. Price 1 / -

MOSIDE  T IPP ING  WAGON
Finished i n  b r igh t  yel low and tips
e i ther  side. Price 1 / -

* In  N.E.t G.IJ
No.  2 STAT ION

Bui l t  up  w i t h  th ree  detachable sections. Named "B r i gh ton . ”  "Wemb ley , "  "R ipon , "  o r  "B r i s t o l . "
Length 2 ft. 9 in . ,  breadth 6 in . ,  height  7 i n .  Price 8/- MECCANO LIMITED. BIN
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ND
(WORK

\ND  ACCESSORIES
Designs are continually being improved and new items added so that the system is
complete in practically every detail.

A selection of items from the splendid range of Rolling Stock and Accessories
is shown below. Take Dad with you to your dealer’s to-day to see these and all the
others available—they must be seen to be appreciated.

No.  I A
FOOTBRIDGE

J Comple te  w i t h  Sig-
21 ;. y  nals. Pr ice 4/6
No .  I FOOTBRIDGE.  Wi thou t

Price 2 /11

MANSELL
WHEELS

These solid die-
cast Wheels  can
be fitted to
Ho rnby
Coaches, Vans,

OIL  TANK WAGON
"CASTROL”

Enamelled green w i t h  le t ter -
ing  i n  red .  Price 2/-

•No .  I LUGGAGE VAN
Wi th  opening  doors.  Price 2/9

Signals.

Price per pair 3d.
DIE-CAST
SPOKED
WHEELS

As fitted to
Hornby  Tenders,
and for Wagons

No.  I RA ILWAY ACCESSORIES
Min ia tu re  Luggage and T ruck .  Price 1 / -•HOPPER WAGON

Mechanically unloaded. Fin-
ished In  green. Price 3/6

BITUMEN TANK WAGON
"COLAS’*

Finished i n  blue.  Prke 3/6 Price pe r  pa l r3d .

No.  2
JUNCTION

SIGNAL
"Home”  o r  "D i s -
tan t . ”  Price 4/9

No.  2E
JUNCTION

SIGNAL
Similar to No .  2
Junction Signal, bu t
suitably w i red  for

electr ic  l ight ing.
Price 6/-

No.  2
SIGNAL
'Home"  o
"D i s tan t , ”

No.  2
RAILWAY ACCESSORIES

Mi l k  Cans and T ruck .  Price 1 /3
No.  ZE

S IGNAL
Similar to No .  2
Signal, bu t  sui t -
ably w i red  fo r
e lectr ic  l ight ing.

Pr ice 2 /9

~ BRAKE VAN
Finished i n  b rown ,  w i th  opening
doors.  Obtainable i n  N .E .  o r
S.R. le t ter ing.  Price 2 /11

SNOW PLOUGH
Wi th  revolv ing plough.

Price 3/9

No .  3
RAILWAY ACCESSORIES

Platform Machines, e tc .  Price 1 /6
No.  I S IGNAL  CABIN

Price 2 /6

*FLAT TRUCK
Wi thou t  Cable D rum.  Price 1 /6
Complete  w i t h  Cable D rum  ,,  1 /9

♦COACH
No.  I PASSENGER

Price 2/6

jVo. 2
Engine Shat

No.  2 ENGINE SHED
This  Shed w i l l  accommodate any Locomot ive and Ten-
de r  w i t h  an overa l l  length not exceeding 17 |  i n .

Price 22/6
No.  E2E ENGINE SHED

Similar t o  No ,  2 Engine Shed bu t  suitably fitted for
electr ic  l ight ing.  Provided wi th  electrical t rack.

J ■ ■ W »■  w Pr ice 23/-

PULLMAN COACH,  No .  2 SPECIAL PULLMAN
*3 Suitable for 2 ft. radius rails on ly .  Price 13 / - No.  7 RAILWAY

ACCESSORIES
Watchman's  Hu t ,
Braaler, Shovel and
Poker ,  Price 10d.

No.  2 WATER TANK
Fi t ted w i t h  flexible t ube
and valve lever.  Stands
6¾ in .  h igh.  Price 5/9
No.  2E  WATERTANK
Similar to No .  2 Wa te r
Tank ,  bu t  suitably fitted

for e lectr ic  l ight ing.
Price 6/6

*No .  O WAGON,  HORNBY
Price 1 /6

’No .  I WAGON,  HORNBY
( I l lustrated), Price 1 /9

VIADUCT Price 6/6 VIADUCT (Electrical) Price 7/6
VIADUCT Cent re  Section on l y . .  4/-
VIADUCT (Electrical) Cent re  Section on ly  . . .  . . .  „ 4/6

GAS
CYLINDER WAGON

Finished i n  b lue and red ,  le t -
tered gold. Price 1 /11

MO ROTARY T IPP ING
WAGON

Finished i n  green. Conta iner
revolves and t ips a t  any angle.

Price 1 / -

No.  I CRANE  TRUCK
Finished i n  gold  and blue.
The Crane revolves on
I t s  base. Price 2/11

G.W t orS.R.  tottering. M STATION SET (7  pieces) Price 3/-
The components of  the M Station Set can be
purchased separately as fo l lows:  M Signal Box .  Pr ice 4d.
M Signals Price 4d.  M Stat ion. Price 1 / -
M Telegraph Pole No .  1 .  Price 3d .  M Wayside Stat ion. Price 9d.NS ROAD, LIVERPOOL I3

' ~~ — ■ ------------------------ ■’"-x

CT — . .  .......... I l l  H / '

IO  is s lia lis lia iia 11ffi
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“Maskelyne’s Book of Magic”
By J .  MASKELYNE. (Harrap. 7/6 net)

Conjuring has the greatest fascination
for every boy, and there must be few who
have not tried their hands at simple
tricks, while many have had ambitions

“Trap-Lines North”
By S. W. MEADER. (Harrap. 7/6 net)

Life in the Thunder Bay District of
trap-lines for capturing

the

to become famous conjurers. For all these
Mr. Maskelyne’s book will be a source
of immense delight. It  deals with conjuring
in every form, and gives advice and
information that will be of the greatest

value to amateur conjurers as well
as to those who
more seriously,
attractive to the
is not specially
practical side of
pleasantly written and contains many
stories of famous illusionists.

In accordance with the author’s
scheme for covering every phase of
conjuring, he begins with advice
on starting in magic. Then he ex-
plains how and where material for
tricks can be obtained, and shows
how many great magicians have
succeeded by specialising on sen-
sational feats. Chapters on tricks
with cards, coins, handkerchiefs, pieces
of paper, rope and other common
objects follow. Illusions that require
more elaborate apparatus and depend
largely on stage management are then
dealt with, and the scope of the work
also includes thought reading and
chemical tricks. Fascinating accounts
are given of the showmanship of many
famous experts, and the art of making
up and of arranging stage effects also
is dealt with. The book ends with a
chapter on obtaining bookings for
shows of various kinds.

The experience and personality
of the author is evident on every
page of his book, and in the advice
he gives to beginners in conjuring.
He emphasises time and again the
need for practice, and shows that
his own success is due partly to this
and partly also to his persistence
in inventing new methods of puzzling

his audiences. There are 16 excellent plates
and 60 line drawings in the text help
to explain the tricks described.

“The Picture Book of Ships” (1/6 net)
“The Picture Book of Trains” and “The
Picture Book of Aeroplanes” (each 1/ -  net)

Ontario, setting
the furred creatures of the North, is
subject of this absorbingly interesting
book. Winter there is long and bitter.
The work that has to be done requires
both experience and courage, and the
true story related by Mr. Meader of
the successes and disappointments of
his heroes will thrill his readers.

Jim Vanderbeck and his younger
brother are called upon to take the
place of their father, who is in hospital,
on the trap-lines on which they depend .
Each is left entirely to his own
resources in coping with the blizzards
and other dangers, and how they
fared is described so realistically that
the reader is virtually in their company
as they make their way on foot from
one camp to another along their lines,
travelling by canoe until the great
winter frost sets in and then trans-
porting their belongings by dog sledge.
They sleep in rough lean-to sheds, and
have narrow escapes from death when
the ice of frozen lakes breaks and they
plunge into the water beneath, but all
the time they are cheerful and coura-
geous, and get on with the work they
have in hand. Both are thoroughly at
home in the woods, and we get fascinat-
ing pictures of many wild creatures,
which include not only the animals
they trap, but also moose, caribou and
wolves. A giant lone grey killer wolf
terrorises the district throughout the
winter. Many stories are told of its
strength, cunning and ferocity, and a
primitive drama of Eskimo witchcraft
is woven into them. Finally Jim suc-
ceeds in slaying the killer after a long
and dangerous trail.

This is a book that all boys will thorough-
ly enjoy. It is illustrated by 23 real photo-
graphs and many excellent drawings,
chiefly of furred and other creatures of
the Canadian wilds.

“The Menace of the Terribore”

take the profession
The book also is
general reader who
interested in the

conjuring, for it is

Netting fish through the ice during a winter in northern Ontario.
Vr/im “Trun . l inpc  hJrirfh ” rpvrpwpzi nn  th ic  nacfnFrom “Trap-lines North,” reviewed on this page,

the monster, which defies the efforts of the
police and troops to prevent its progress
to the east coast, from which to burrow
its way under the North Sea to Europe.
The two boys and the resourceful Perry,
who becomes their friend, foil the plot
at the last moment, however, after they
have been captured and imprisoned in
the Terribore itself.

Perry is an original and attractive
character who is thoroughly at home
in the most desperate situations, and
the thrilling adventures that lead to
the recovery of the gold and the hand-
ing over of the machine to the British
Government are described in a com-
petent manner. The boys also take a share
in this good work, and the excitement is well
maintained from beginning to end of
the book.

(Ward, Lock and Co. Ltd.)
These books are intended for younger

readers who are interested in the world
about them. The first deals in graphic
fashion with ships of all kinds, including
liners, merchant ships, the Navy and life-
boats, and 24 excellent colour plates and
many illustrations enable the reader to pic-
ture the way in which these are built and
navigated. The books on trains and aero-
planes are equally interesting and well
illustrated, the splendid colour plates again
being outstanding features.

first to see the Terri bore, and they them-
selves are in the Bank vaults when the
Terribore bursts through the ground and
an escaped convict named Perry is set
to work to force the locks so that the gold
can be extracted. The convict is treacher-
ously left behind by the unscrupulous
foreigner, and he and the boys have narrow
escapes from drowning when the flood
waters that protect the vaults are released.
The three boldly follow in the tracks of

Here we review books of interest and of use to readers
of the ’NW.Af," IVe can supply copies of these books
to readers who cannot obtain them through the usual
channels. Order from Book Dept.. Meccano Limited,
Binns Road, Liverpool 13, adding 1/- for postage to the
price. Postage on different books varies, but any balance
remaining will be refunded.

By JOHN MACK WORTH. (Harrap. 5/- net)
The Terribore is a marvellous tank-like

machine that can travel at  high speed
both above and below ground. I t  is the
invention of a foreigner who brings it to
England for the purpose of boring his way
underground to the vaults of the Bank of
England, and stealing the bullion stored
up there. Around this the author has
woven an interesting story that was
awarded the /300 prize in a competition
•organised by the publishers.

Dick Trant and George Bassett are the
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"The Wonder Book of How It’s Done"
(Ward, Lock and Co. Ltd. 5/- net)

Modern boys, and modern girls too, are
full of praiseworthy curiosity, and wish
to know just how everything is done. The
curiosity is not confined to such wonders
as wireless and aeroplanes, but
extends to practically every-
thing met with in daily life. It
can only be satisfied with full and
precise information, and the
wonder books of Ward, Lock and
Co. Ltd. are well calculated to
meet it. They arc brightly
written and lavishly illustrated,
and will add largely to the store
of interesting knowledge of their
readers.

The present volume in the
series is concerned chiefly with
the interesting things that can be
seen during the course of an
ordinary day. It begins with an
account of the production of a
morning newspaper, and among
other subjects dealt with are the
cinematograph, photography,
omnibuses, motor cars, engines
and ships. Interest in games is
recognised by accounts of the
making of bats and rackets,
cricket, tennis and golf balls, and
other articles of a similar kind,
and we read also how air liners
are navigated and how a great
city obtains its food. The making of maps,
the building of roads, the production of
books and the erection of houses are
among the other everyday topics that
are dealt with, and all who read the book
will acquire a surprising amount of useful
knowledge on how things work, where they
come from, and how they are made.

There are eight colour plates and nearly
300 illustrations, which with the text
make up a book of wonderful value for
younger boys and girls eager to know
and understand things that many people
take for granted.

“Understand Your Car”
By H. A. HAZELL. (Pitman. 2/6)

This clever and informative little
book, the latest addition to Pitman's
Motorists' Library, really lives up to
its title. The author approaches the
subject with the experience gained
in the instruction of many new
motorists. He knows just the things
that puzzle them, and explains these
in a clear and attractive manner.
His book therefore is particularly
suitable for new drivers who want
to understand the way in which
their cars work, but experienced
motorists also will find i t  well worth
reading.

Beginning with the power unit,
the author shows how the petrol
engine develops useful power, and
explains the chief features of modern
engines. Chapters on cooling and
lubrication of the engine follow, and
valuable and much needed advice is
given on oil supply and the care of a cold
engine. Carburetters, fuel pumps, air-
cleaners, and other parts of a modern
fuel supply system are next described,
and a particularly good chapter deals with
the clutch and gear-box, considerable
space being given to the synchromesh
mechanism now so largely used.

The power is traced through the trans-
mission to the rear axle, the need for such
things as universal joints, differentials,
final drives and so on being explained.

very attractive book. In travelling from
place to place the author covered more
than 25,000 miles, and visited in turn
the islands of the West Indies, the Guineas,
Brazil, Uruguay and the Argentine
before crossing the Andes to the countries

on the west coast of South
America, and returning to
Florida by way of Mexico.

The book is described as an
account of the gayest, joiliest
aeroplane vacation. Its interest
is not confined to the air, al-
though the descriptions of views
from the machines and of ex-
periences during the flights arc
vivid and attractive, for Miss
Cranston explored many curious
corners of the countries visited
during her long trip, and her
comments on the people she
met and the things she saw are
original and often delightfully
humorous. The book is well
illustrated by means of mag-
nificent photographs, chiefly of
South American scenes from
the air.

“The New Chemistry”
By E.  N.  Dx C. AxnRADE

(Bell. 3/6 net)
The old chemistry the one

that the school boy meets in liis
early years of science, is con-

cerned with the building up of the chemical
compounds from atoms, which long were
thought of as the smallest possible in-
visible particles of the chemical elements.
Now we know that the atoms themselves
are built up of still smaller particles, and
we have learned how to carry out changes
in which these are involved. This is the
"new chemistry” dealt with in Professor
Andrade's book, and the changes he
describes have at last accomplished the
transmutation of the elements, for cen-
turies the dream of the alchemist.

The book is not an easy one for
the beginner in chemistry, but will
arouse the interest of all who
already know something of the
science. It details the various con-
stituents of the atoms, the bricks
of which they are built, and de-
scribes how one element can be
transformed into another by high
speed bombardments with certain
of these particles. The changes take
place on a very minute scale, and the
author gives interesting details of the
complicated and highly ingenious
apparatus that has been devised for
bombardments of this kind. Through-
out he deals with his fascinating
subject with the clearness of the
practised writer, and the book con-
tains many illustrations of apparatus
that have not previously been
published in England.

“Simple Home Electricity”
By MARY GILBERT. (Pitman. 2/6 net)

Electricity is now used not only
for lighting and heating, but also for clean-
ing, washing and water heating, and for
operating refrigerators, clocks, sewing
machines and other appliances. Everybody
should know something of the best means
of making use of these in order to brighten
up their homes and to reduce labour.
Miss Gilbert's book forms an admirable
guide, for it  describes modern fittings in a
way that will be appreciated by those who
know nothing of electricity, and gives prac-
tical advice in regard to their choice and use.

Tube rubber leaving the refining machine in which the material, in a plastic state, is
forced through a gauze having 2,500 openings per sq. in. From “The Wonder Book

of How It’s Done/'  reviewed on this page.

Adjusting the points of a sparking plug. From “Understand Your
reviewed on this page.

Then comes a section on steering and
braking, in which much useful ground is
covered. Chassis upkeep is next dealt with,
and the comment is made that this is
"often passed over by the inexperienced
motorist/' I t  is similarly treated by many

old hands, as manufacturers know to their
sorrow. The hints given are valuable,
and the section on tyres is worthy of
careful reading.

The longest chapter is devoted to
electrical systems. These often are mys-
teries to car owners, but here they are
dealt with in a way that shows them
to be easy to master if the basic principles
are understood. Decarbonising and the
finer points of motoring are treated prac-
tically in the final chapters, and many
road users could read with distinct ad-

vantage the author's words on the evils
of selfish driving.

The book has a useful index, and is
well illustrated with photographs and
diagrams. T. J. RoBiNSON.

“Sky Gipsy”
By CLAUDIA CRANSTON. (Harrap. 10 /6  net )

"Sky Gipsy” is an appropriate name
for a book that describes the wanderings
in Hying clipper slups in Central and
South America that are described in this
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or sketches for use as illustrations. Articles that are published will be paid for at our
usual rates. Statements contained in articles submitted for these pages are accepted
as being sent fn good faith, but the Editor tabes no responsibility for their accuracy.

The New Motor Roads of Germany
While staying in Hamburg last summer I was given

interesting glimpses of the new national motor roads of
Germany. I drove along the completed road from
Hamburg to Bremen with one of the surveyors, and
also saw the road under construction between Flamburg
and Lubeck.

On these roads cars travelling in opposite directions are
separated by a strip, about 9 ft. wide, that is covered
with grass or planted with shrubs. Each roadway is about
22 f t .  in width and usually has a concrete surface. A

narrow strip of asphalt
down the middle marks
each into two sections.
Drivers normally keep
to the right of this
dividing line, crossing it
only in order to pass
other cars. They swing
to the left when over-
taking because the rule
of the road in Germany
is to drive on the right,
and not on the left,
as in this country.

As far as possible the
roads are straight, and
any curves that are

necessary are gentle and are well banked so that it is
unnecessary to  reduce speed greatly when rounding them.
The roads cannot be crossed on foot, and bridges are pro-
vided at intervals for this purpose. Where two main
roads cross a bridge is built, together with an intricate
system of smaller connecting roads so that cars can move
from one road to another without crossing the paths of
other vehicles. Features of this kind have resulted in an
increase in travelling speed to  three times the  form er limit.

The construction of this network of modem high-
ways is opening up  new stretches of country to visitors
and tourists. I t  is also providing work. Those engaged
in the task of making the roads live in encampments,
each accommodating about 200 men, and special
care is given to the conditions in which they live in
order to make them feel as much at home as possible.

The scheme marks the beginning of a new era in
motor traffic, and already cars specially designed
for use on these splendid arterial roads are making
their appearance. The routes followed by  the roads
have been carefully planned as it is intended that
the beauty of the countryside shall be in  no way im-
paired, but rather enhanced.

A. PiDGEON (Eltham, S.E.9).

These pages are reserved for articles from our readers. Contributions not exceeding
HOO words in length are invited on any subject of general interest. These should be
written neatly on one side of the paper only, and they may be accompanied by photographs

“The Lighthouse of the Mediterranean”
Stromboli is the only continuously active volcano in

Europe, and is known to  all sailors as  "The Lighthouse of
the Mediterranean." The red glow from its crater is visible
at night for many miles, and has often been described, but
as a spectacle it cannot surpass the picture the volcano
presents on a fine clear day. A northward bound ship
sights Stromboli within an hour of passing through the
Straits of Messina, and if conditions are favourable the
summit of the dormant volcano Etna, 60 to 70 miles to
the south, is  still visible. The island volcano then appears
as a peak rising from the
sea, with a great cloud
towering upward from
the summit and spread-
ing out into a white
plume under the in-
fluence of the breeze.

Other islands of the
Lipari group appear,
but attention is held
by the imposing sight
of the active Stromboli.
From the glittering sea,
its steep slopes rise
rapidly to the summit
3,090 ft.  high. Clustered
near the shore are
enough houses and buildings to form a small town, and
above and around are the vineyards from which is
obtained a famous wine known as “Lacrimae Christi,"
a name that means "the tears of Christ."

The lip of the crater has broken down on the side re-
mote from the town, with the result that  the continuously
emptying lava flows in a direction where it does no harm.
As the ship draws away to  the north, the yawning mouth
of the crater can be seen, with the vapour rising slowly
from it and from recently erupted lava and ashes.
Ships passing close to the island are bound to  take
note of the direction of the wind, for a mistake might
lead to the unpleasant experience of a shower
of hot ashes.

Stromboli is an unforgettable sight to passengers
on ships passing close to the island, and travellers
in the flying boats that maintain the service between
Naples and Messina are even more fortunate in their
view of the famous volcano.

Vulcano, one of the smaller islands of the Lipari group,
also is a volcano and in early times was very active,
while 10 islets in the group are the remains of a great
central volcano that is now submerged.

G. W. AiTKEN (Liverpool).

Stromboli, the only continuously active volcano in Europe, with a great cloud towering upward from
its crater. At nifihl its summit shows albright red glow. Photograph by G. W.  Aitken, Liverpool.
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dragon, a mountain, a destroyer even of the stronghold of
heaven, and its possession was an emblem of sovereignty.

The gun was first used in the battle of Panipat, fought
in 1761 against the Mahra.ttas, who were completely
defeated. In  1772 it was captured by robbers who sacked
one of the suburbs of Lahore, but after passing through
other hands it was recovered by Rangit Singh, the
famous ruler who united the Punjab. I t  was taken to

Amritsar, and then
used in the campaign
in which Rangit
S ingh  cap tu red
Multan. There it be-
came unfit for further
use, and was brought
back to Lahore in
the year 1818.
N. R. BERY (Lahore).

The World’s
Loneliest Island

I was born in
Tristan da Cunha,
a lonely island in
the South Atlantic
about half way be-
tween Capetown, in

South Africa, and Buenos Aires, in South America.
Tristan da  Cunha is really a group of three small islands.
The largest, and the only one that is inhabited, is known
as Tristan. I t  has an area of 16 square miles and is
almost circular in form, with an old volcanic cone in
its centre rising to a height of 7,640 ft.

The islands were taken over by  the British in 1816,
and a garrison was posted there. I t  was withdrawn in
the following year, but a few men were then allowed to
remain behind to form a small colony. Their descendants,
with others who have arrived on the island, now make
up a population of over 170.

The islanders live on a flat stretch of land in the
north west of Tristan. They
are skilful fishermen, and also
keep cows, sheep and pigs.
Their sole crop is the potato,
and each family has its potato
patch. They only receive
visitors about once a year,
when a passing ship calls at
the island, and depend on
friends in England and South
Africa to send them stores.
Such things as butter and
sugar are luxuries.

The boats in which the
men go to sea are made of
canvas, and I was particularly

interested to see a picture, showing some of them in
one of their boats, in the 4 4Books to Read” pages of
the "M.M.” for September 1933, for in it my father
can be seen seated in the stern of the boat. He was
then living on the island as its clergyman, and also
acted as postmaster, magistrate and teacher.

Tristan da  Cunha can boast of legends of hidden gold.
I t  is said that a former pirate named Corri, who landed
with booty ’won in many wild affrays on the  Spanish main
in 1810, hid a copper pot containing treasure under the
island's waterfall, and died without revealing his secret.

E.  L.  B. ROGERS (West Horsham).

The End of an  Historic British Ketch
When on a visit to  Bude, Cornwall, recently I saw the

"Ceres,” the 54-ton ketch .that was built at Salcombe
nearly 126 years ago, and was claimed to  be the oldest
ship then sailing from British ports. The vessel sank in
Barnstaple Bay on 25th November of last year, thus
bringing to an end a long and remarkable career.

The 4‘Ceres” began
by taking supplies to
Spain during the
Napoleonic Wars,
and was several
times chased by
French privateers.
Some time ago she
was cut in two, and
an additional section
was added. Later
still a Diesel engine
was fitted to  help her
negotiate the diffi-
cult passage into
Bude harbour. She
has sailed from Bude
since 1815, and all
through the War con-
tinued to ply be-
tween that port and South Wales, making the trip regu-
larly in spite of submarines, which took heavy toll of
shipping on her route. She usually brought cement or
coal from Wales, and went back in ballast.

On her last voyage the 4 4Ceres” was bringing .slag from
Swansea to Bude, when she sprang a leak during dense
fog. The engine room rapidly filled with water, which the
pumps could not keep under, and rockets were fired as
distress signals, but the vessel had to  be abandoned
before the Appledore life-boat arrived. The 41Ceres”
was then too far submerged to be towed ashore, and
she sank in the Bay.

Bude formerly was an important port. Many years
ago construction was begun of
a canal leading to the middle
of Cornwall, but only a mile or
two had been cut when the
coming of the railways changed
the position. Until she was
sunk the "Ceres” was the only
vessel of any size to use the
“port,” which has become a
holiday resort.

S.  DENHAM (London, S.W.20).

The •Xeres” in i>uue n arbour, wailing lor the tide. This famous ketch was claimed to be the oldest British ship
in service when it was sunk in Barnstaple Bay in last November. Photograph by S. Denham, London.

A Famous Indian Gun
The gun shown in the lower

illustration on this page stands
on a platform on the Mall, in Lahore, where it is sand-
wiched between the Mayo School of Arts and the
University Chemical Laboratory. I t  is known as the
“Bhanyian Ki Tope,” which means the “Sweeper's Gun.”
Kipling mentions it in the opening pages of 4 4Kim” in
which he refers to boys playing around i t .

The gun has an interesting history. I t  was constructed
in 1757 by  order of Ahamad Shah Abdali, an invader
from the north who then held the Punjab, and a brass
or copper vessel was taken from each Hindu household
to provide the metal from which it was cast. I t  was the
largest gun of its time. Ahamad Shah regarded it as a

The "Bhanyian Ki Tope,'* or "Sweeper’s Gun,” on its platform on the Mall,
Lahore. Photograph by N. R. Bery, Lahore.
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8 In Search of New Models
Coaches of Bygone Days
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model shown in Fig. 1, w'hich will be a sufficient guide to
those who wish to reproduce it. The base is built up of
5 | "x2 | ff and 3 J "x2 |/x Flanged Plates bolted together.
Four 2J" x 2 " Flexible Plates form the low sides, and when

these have been added,
the elaborate overhead
structure can be built up.
This of course is the
most striking feature of
the model and its con-
struction illustrates how
Curved Strips can be
used with success to
represent complicated
ornamental work. The
intricate wood carving
of such a subject as the
bodywork of this coach
of course cannot be re-
produced in fine detail,
but the general effect is
excellent. In this case
extensive use is made of
2U Curved Strips, Plain
and Cranked, and the

row of Flat Brackets above the entrance to the coach is
an example of skilful use of simple parts.

Another interesting feature of the model is the use of
Bush Wheels in building up  the supports of the roof. The
Curved Strips forming the ornamental sides of the coach are
attached to the Bush Wheels, and support is provided for
the roof by journalling Axle Rods in the bosses of Bush
Wheels and in holes in 7 | "  Strips forming the sides of the

roof framework. The
front and rear of this
framework are formed of

Strips, and a hand-
some appearance is given
to the model by carefully
bending the various
Strips of the top of the
roof to a pleasing shape.

This model is fairly
easy to construct, but
coaches of later date
have more elaborate
springing and other
features that call for
greater efforts on the
part of the model- build-
er. This of course is the

MOST model-builders are interested in purely mechani-
cal subjects, and range through the wonderful array of

modern machines in order to find attractive subjects for re-
production in Meccano. Motor cars, coaches and omnibuses I
are especially popular,
but few carry their
search back beyond the
pioneer days of motor
t ranspor t ,  a l though
there is a wealth of
material awaiting them
in the methods of trans-
port of bygone ages.

The models described
and illustrated in this
article give some idea of
what can be done in
this direction. They are
reproductions of state
coaches of various times
and countries, and illus-
trate the development
of these vehicles from
the cumbersome coaches
first used to the lighter
and more comfortable vehicles of comparatively modern
times. As their originals were drawn by horses the me-
chanical side of their construction is simple, and their chief
attractions are their quaintness to modern eyes and their
elaborate coachwork, which is admirably reproduced in
Meccano. They form an excellent set of what might be
called ornamental models.

The first model, shown in Fig. 1, is a reproduction of
Queen Elizabeth’s state
coach. Craftsmen and de-
signers of the 16th cen-
tury favoured coaches of
massive design, but seem
to have attached little
importance to comfort,
judging at least by
modern standards, for
their products had no
springs. The occupants
of this coach must have
been severely jolted even
at walking speed on the
rough roads of the times
in which they lived, but
in compensation they
were able to admire a

Fig. 1,  A fine model of the state coach used by Queen Elizabeth more than 300 years ago. The
[original was more remarkable for ornament than for comfort, for it had no springs.

Fig. 2. A coach in which Napoleon refused to ride was the original of this unusual model.

massive ornamented roof. Unless the coach was only used
in fine weather, this could have given them little satis-
faction, however, for it had low sides and there was
no glass to give them protection.

The general construction of models of this kind usually is
simple, and even the beginner would have little difficulty in
producing a satisfactory reproduction from drawings and
descriptions. This plan has been followed in building the

right type of model to choose, for it gives opportunities for
the exercise of real model-building ability. Owners of even
small Outfits will have no difficulty in illustrating transport
in bygone ages, however, for they can construct excellent
miniatures of simpler vehicles, such as the stage coaches
that are so familiar to us from pictures. These coaches were
of light but strong construction, and were intended for
carrying mail as well as passengers. They were hauled by
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body is suspended from the springs by means of straps. In
the model the straps are represented by Strips. Those who
wish to be more realistic in construction can use cords
instead, but considerable strengthening of the steel parts
of the springs will then be necessary. The driver’s seat is
constructed of Double Angle Strips, and is covered with
Strip and Flexible Plates to represent the hammercloth.

A touch of
realism can be
given to models
of this kind by
adding minia-
tures of the
horses that  draw
them.  A
Meccano
“horse” is easily
built by bending
a Flexible Plate
to form the
body and fitting
Strips to repre-

sent legs. A life-like effect can be obtained without diffi-
culty by using short Strips bolted together at angles
to suggest movement. A Cranked Bent Strip makes
an excellent head for small models, and for large ones
heads built up from parts are easy to design and have
previously been described in the “M.M.”

How the addition of horses livens up a coach model
is shown in Fig. 3. This represents the state coach of
the Pope, which is seen only on rare ceremonial occa-
sions. The coach itself is similar in general form to that
shown in Fig. 4, but it  has two different sizes of wheels,
and the shape of the cab lends itself better to Meccano
construction without bending or mutilating parts, always

an undesirable plan. When
in use the coach is drawn
by three pairs of white
horses. In the model only
two horses are represented,
but the effect is strikingly
realistic, especially as care
has been taken to add
a coachman sitting up on
the box with the digni-
fied air that is expected
of him. Those who build
the other coaches described
in this article, or follow
out the suggestion to find
other interesting vehicles
of a similar kind, should
keep this in mind. The
time and trouble devoted
to building miniatures of
horses will be well spent,

for they not only give life to models of this kind, but
actually seem necessary to complete them.

Another possibility that is worth consideration is
that of fitting coaches or other horse-drawn vehicles
with the Meccano Magic Motor. This could easily be
concealed somewhere within the coach, and yet made
to drive the back axle. If at the same time horses in
front of the coach were made to move ahead of it, and
apparently to make use of their legs as if really walking,
there would result a very fascinating model, and one
that would well repay any trouble devoted to designing
it. This can be done by attaching wires operated from
the coach to the tops of the horses’ legs.

six horses, and represented the speediest method of
travelling available before the introduction of the steam
locomotive. In building models of them it is not necessary
to make extensive use of Curved Strips, for the coachwork
was mainly square in outline, and good use can be made of
Strip and Flexible Plates. There is no trouble in regard to
wheels. These can be represented by 3" Wheels, or by 2"
Fixed Pulleys if
smaller wheels
are required; for
larger models
whee l s  can
readily be built
up from Bush
Whee l s  and
Strips.

Fig. 2 shows
an example of a
ve ry  o rna t e
coach. I t  is a re-
production of a
vehicle built in
1808 by order of Duke Augustus of Saxe-Gotha for the
entry of Napoleon into Gotha in 1808. The extraordinary
shape of the body of the coach perhaps represents an early
idea of streamlining. Whatever its origin, it did not please
Napoleon, who refused to use the coach, greatly to the
disappointment of the Duke, although it had a com-
fortable interior and was well sprung.

Building the body of this coach calls for a little care, but
is the kind of constructional work that will appeal to those
looking for opportunities of showing real originality. The
framework is made from 5i"  Strips, joined at  the bottom by
4" Curved Strips. The Strips forming the sides of the coach
are then bolted in position, and a X 2J" Flexible Plate is
used in the rear. How the
upper part of the coach is
fitted is evident from the
illustration.

One part of the actual
coach that at first appear-
ed to be beyond the scope
of Meccano parts was the
hammercloth decorating
the driver's seat, for the
complicated designs woven
into it cannot be repro-
duced exactly in full de-
tail. An excellent effect
was obtained by the use of
Strips and Flat Trunnions,
however. The shafts of the
model are represented by
Rods, joined by means of
Couplings, but no doubt
many model-builders will
be able to  improve upon tiiis arrangement. On large models
the shafts can be built up  Strips, or of Rods on whicfi
Washers have been threaded. The front wheels are 2*
Pulleys, and 3" Wheels serve admirably at the rear.

The model shown in Fig. 4 also is connected with
Napoleon, but represents a coach that did please him. This
vehicle was used at his coronation. I t  is plain, but of
excellent proportions, and makes a good subject for
straightforward model-building. The coachwork is well
reproduced by means of Curved Strips and Flexible Plates.
The rear springs are of the leaf type and are attached to
the rear axle. Double steel springs represented by 5J ff
Strips extend under the body to the driver’s seat, and the

Fig. 3. A life-like representation of a coach drawn by horses. The vehicle reproduced in the model is the Pope’s state coach.

coach reproduced in Meccano.Fig. 4. Napoleon’s coronation
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; New Outfit Models
□ Speed in the Air, on  Land and on  Water

□
□
□
□

SPEED and mobility are the outstanding features of the
four models described in this article. The first is a repre-

sentation of the Hawker “Super-Fury/' a special develop-
ment of the “Fury” single-seater fighter. When this
machine was produced in
1933, its officially re-
corded speed was 250
rn.p.h. and it was recog-
nised as the fastest mili-
tary aeroplane in the
world. The model well
suggests the high speed
and clean appearance of
its original. The remain-
ing models include an un-
usual hydroplane, the
prototype of which
skims along on the sur-
face of the water, a finely
built racing motor car
and a mobile crane.

The model of the
Hawker "Super-Fury" is
shown in Fig. 1, and is
built with Outfit F. Construction is commenced by first
bolting a 5 | ff Strip 1 to one comer of a 5|"  X 1 | "  Flexible
Plate 2, and to the free end of the Strip bolting a 3V  Strip.
The Flexible Plate 2 is secured at  its free end by means of a
Flat Bracket to the connection point between these two
Strips, and is extended by a 2V x 1 | "  Flexible Plate held in
position by a 12|"  Strip 8, which extends the length of the
model. A second 5 V Strip is bolt-
ed through its second hole half an
inch from the end of Strip 1, and
this is connected at  its free end to
the Strip 8 by means of an Obtuse
Angle Bracket. The bolt that
holds the Obtuse Angle Bracket
to the 5 | "  Strip secures also a
VxV Angle Bracket.

The engine cowling is then
completed. A 2V Strip is bolted
to the 2 | rfx lF  Flexible Plate
and its other end is held in place
by the bolt that supports the
undercarriage. A5|"  Strip is bolt-
ed to the 51" Strip 9, and a 3 | "
Strip, which also is bolted to the
2| ffx 1i" Flexible Plate, is bolted
one inch from the end of the 12V
Strip 8. The free end of the
Strip is fastened by means of a
Flat Bracket, and the bolt holding the Flat Bracket
carries also a l "x l "  Angle Bracket, which will be referred
to again later.

The opposite side of the fuselage is constructed in the
same manner, and the two sides are connected at  the tail by
bolts and at the nose by means of Angle Brackets. A Flat
Bracket 7 on one of the tail bolts forms the tail-skid.

Obtuse Angle Brackets are secured beneath Strips 8. These
are connected by a V Angle Bracket, and carry 4|* com-
pound Strips that are made by bolting two 2|" Strips end to
end. A 3V Strip is next curved into a semi-circle and bolted

across the machine, and
the ends of the compound
strips are bolted to it.  A
further 3" Strip is bolted
into the remaining hole
of the curved Strip and is
provided with a Double
Bent Strip that forms the
support for the upper
wing. The top of the
fuselage is carried on a
curved 3" Strip, and is
composed of four 5V
Strips, as shown in the
illustration. Strips 3 are
bolted together through
their second holes and
the bolt passes also
through a Trunnion and
the tailplane, which con-

sists of two 4Vx2V Flexible Plates. The fin is built up
from a further Trunnion and two Flat Trunnions as shown.

The undercarriage is next built. A 3j ff Rod is pushed
through the 2V Strips, and this Rod carries also small Fork
Pieces 6 that have 3|" Rods 5 secured in their bosses by
Grub Screws. The landing wheels are spaced from the Fork
Pieces by tw’o Washers and are held in place by Spring

Clips. The Rods 5 are fastened
in place by Collars.

A 3J" and a 5" Rod connected
by a Coupling are pushed through
the opening in the nose of the
model, and a l*  fast Pulley is
placed on it to  fill in the opening.
The propeller is a 3V Rod fasten-
ed by cord to an Anchoring
Spring on the Rod.

The wings are now constructed.
The lower wing has two 12
Strips for its main longitudinal
members and the leading Strip is
bolted to the centre one of three
5 V Strips, which form the base of
the fuselage and are bolted to-
gether at  the nose and to a 1 |"X
V Double Angle Strip that
spans the fuselage. The covering
of the wing is represented by two

Strip Plates and the second 12V Strip forms the
trailing edge, which is strengthened by a Strip held in
place at the wing tips by one of the bolts that hold the
Curved Strips, and at  the fuselage end by an Angle Bracket.
The construction of the mainplane should be clear from the
illustration, in which the only feature not shown is the
method of securing it to the fuselage. This is done by

Fig. 1. A splendid model, built with Outfit F, of the Hawker “Super-Fury,” a single-seater fighter
famous for its high speed. The fine lines of this aeroplane are well reproduced in the model.

Fig. 2. A Meccano hydroplane, an attractive Outfit E model of an unusual
vessel that skims over the surface of the water on its pontoons.
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12a; 4 of No. 12c; 2 of No. 15; 1 of No. 15a; I of No. 16; 2 of No. 22; 1 of No. 23; 2 of
No. 35; 86 of No. 37; 5 of No. 38; 1 of No. 45; 5 of No. 48a; 3 of No. 59; 1 of No. 63;
4 of No. 90a; 1 of No. 111c; 2 of No. 200.

A simple model of a mobile crane built with Outfit B is
shown in Fig. 3. A 5V X 1 | "  Flexible Plate 2 is bolted to a
2V x V Double Angle Strip 5 by means of two bolts, and
clamps the two 5£" Strips 1 in place. At the opposite end the

Strips are clamped under the
nuts on bolts that hold in
place two Angle Brackets,
which carry a 2V X 1V Flex-
ible Plate 3 that forms a
windscreen for the driver.
The driver's seat is represent-
ed by a V reversed Angle
Bracket. A V bolt is pushed
through the centre hole of the
front end of the Flexible
Plate 2 and is held in place by
two nuts, A Flat Bracket is
secured on its shank by a nut,
and at the opposite end it
carries a 2|"  x F Double
Angle Strip, which is mount-
ed on a lock-nutted bolt. Two
3V Rods form the axles
and after being pushed
through the Double Angle

Strips are provided with l ff fast Pulleys.
Trunnions are bolted in the middle of the 5 |*  Strips 1,

and to them are connected Flat Trunnions, each of which
carries a 2|" Curved Strip to  which a 5|" and a 2 V Strip are
bolted to  form the jib. The winding drum is a 2* Rod pushed
through the centre holes of the 2V Strips and held in place
by Spring Clips, and a short length of cord is secured to it
by a third Spring Clip. The pulley at  the jib-head is repre-
sented by a Spring Clip mounted on a j" Bolt 4.

Parts required to build the model mobile crane: 4 of No. 2; 2 of No. 5; 1 of No. 10; 2
of No. 12; 2 of No. 16; 1 of No. 17; 4 of No. 22; 4 of No. 35; 20 of No. 37; 5 of No. 37a; I of
No. 40; 2 of No. 48a; 1 of No. 57a; 2 of No. 90a; 3 of No. 111c; 1 of No. 125; 1 of No. 126; 2

of No. 126a; 1 of No. 188; I of No. 189.

The chassis of the Out-
fit B racing car shown in
Fig. 4 consists of two 5V
Strips 1 and 2, which are
bolted together at one
end, and secured to a

section Flexible
Plate by means of a Flat
Bracket. The bolt
through the rear end of
Strip 2 carries a 2V Strip
and a V Reversed Angle
Bracket. A 4" Rod, push-
ed through the Reversed
Angle Brackets and the
end holes of Strips 1,
forms the rear axle and
carries two V fast Pul-

leys, fitted with V Rubber Tyres and held in place by Spring
Clips. Two Curved Strips are bolted to the Flexible
Plate 3 and to a second “U” section Flexible Plate as
shown, and at  the rear the second Flexible Plate is provided
with two 2V Curved Strips and a bent 2 |"  Strip 4, which
are connected to the 2 V Strip 6 by a Double Bracket.

The radiator is a Flat Trunnion secured by two Angle
Brackets, and a Trunnion 7 secured by the same Angle
Brackets provides a support for the 2|" Double Angle Strip

Parts required to  build the model racing car: 4 of No. 2; 3 of No, 5; 4 of No. 10; 1 of No.
11 ; 4 of No, 12; 1 of No. 15b; 1 of No. 16; I of No. 19s; 4 of No. 22; 4 of No. 35; 25 of No.
37; I of No, 48a; 4 of No. 90a; 1 of No. 111c; 2 of No. 125; 1 of No. 126; 1 of No. 126a
2 of No. 199; four I* Tyres not included in Outfit.

bolting it to the Double Bent Strip already mentioned, and
to the V x V Angle Brackets that were bolted to the
fuselage when the engine cowling was being built. The
inter-plane struts are also shown. *

Parts required to build the model Hawker “Super-Fury" : 8 of No. I ;  18 of No. 2;
7 of No. 3; 2 of No. 4; 12 of No. 5; 2 of No. 6a; 7 of No. 10; '1 of No. 11; 12 of No. 12; 2 of
No. 12a; 4 of No. 12c; I of No. 15; 4 of No. 16; 1 of No. 22; 2 of No. 22a; 2 of No. 35; KJ1 of
No. 37; 8 of No. 38; I of No. 45; 1 of No. 48; 3
of No. 59; 1 of No. 63; 2 of No. 90; 4 of No.
90a, 1 of No. 111c; ) of No. 116a; 2 of No.
126; 2 of No. 126a; 2 of No. 142c, not includ-
ed in Outfit; I of No. 165; 1 of No. 176; 2 of
No. 188; 2 of No. 189; 2 of No. 191; 2 of No.
195; 2 of No. 197.

The attractive model
hydroplane built with Outfit
E ,  and shown in Fig. 2, is in-
teresting because of the novel
construction of its proto-
type. In building the model
the pontoons should first be
constructed.

Two 12|* Angle Girders
are bolted together through
their end holes and are ex-
tended by 5 V Strips, which
are overlapped two holes. At
their free ends the 5V Strips
are bolted to 2 | ff Curved
Strips and the bolt holding
them together carries also a Double Bracket, by means of
which the two sides of the pontoon are connected. Two 12V
Strips 1 are now fastened to the 2 " Curved Strips, as
shown in Fig. 2, and at their opposite ends are secured by
Angle Brackets to a 12 V Strip that forms the keel. The keel
Strip is extended by a 3|" Strip and a 3" Strip 2 that is
curved until it can be secured by an Angle Bracket in the
bows. The connection point between the 12V and 3 |"  Strip
is provided by a Strip that bridges the Strips 1 and is
fixed by Angle Brackets. A 15" compound strip is finally
bolted to the top of the pontoon, and is provided with a
V X V Angle Bracket 3.

The second pontoon is
similar in construction,
and the two are connect-
ed by 2 j*x r  Double
Angle Strips 6 and 7.

The cylinder, which in
the actual vessel houses
the power unit and liv-
ing-quarters, is built
round two 5V Strips
that are bent into circles,
and the method of secur-
ing the Strips that form
its shell can be seen
clearly in the illustra-
tion. A r fast Pulley 4 at
each end is clamped in
place by the ends of the
longitudinal Strips, and the Wheels have a compound rod
pushed through their bosses. The compound rod is made
from a 4 V and a 5" Rod connected by a Coupling.

The conning tower 5 is made from three X Double
Angle Strips, and is held in place by an Angle Bracket and
a 5" Rod that forms the mast. This carries a searchlight,
made from a loose Pulley 6 that is bolted to a Flat
Bracket held in place by a Collar. At the stern the cylinder
is bolted to one of the 2-f* X V Double Angle Strips that con-
nect the pontoons and at  the bows to the Angle Brackets 3.

Parts required to build the model hydroplane : 8 of No. 1 ; 14 of No. 2; 4 of No, 3; 2 of
No. 4; 11 of No. 5; 2 of No. 6a; 4 of No. 8; 1 of No. 10; 4 of No. 11; 10 of No, 12; 2 of No.

Fig. 3. A simple and ingenious model of a mobile crane, built with Outfit B.

Fig. 4 .  The appearance of this simple but effective miniature of a racing car suggests speed and
power. It is built with parts included in Outfit B, and is easy to construct
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| Prizes for Meccano Model-Builders g
| A Grand “New Year” Contest □
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

At this time of the year Meccano model-buiiding is in
full swing, and many thousands of boys who were for-
tunate enough to receive Outfits as Christmas presents are
busily engaged in the hobby for the first time. The great-
est fun and pleasure in Meccano model-building lies in
constructing models to one's own ideas, and one of the
best means of developing inventive ability is
to become a regular competitor in the contests
announced each month in the “M.MY This
month we are organising one of the popular
general model-building competitions in which
models of any kind may be entered. All a com-
petitor has to do is to think of a new model, no
matter how small and simple, and then set to
work and build it as
neatly as possible
with Meccano parts.
The model may rep-
resent any kind of
subject and may be
built with any size of
Outfit, but models
that really work or
which may be put to
some practical use,
will stand the best
chance of success. I t
is not necessarily the
largest and most
elaborate models that will win the prizes.

The contest is open to competitors of all ages living in
any part of the world. When the model is completed it is
only necessary to  obtain either a photograph, or to make
a good drawing of it, and to send this to "New Year”
Model-Building Contest, Meccano Ltd., Binns Road,
Liverpool 13. The competitor should take care to  write his
age, name and address on the back of each photograph or
drawing submitted. A short description of the construc-
tional and mechanical features of the model also may be
enclosed with the illustration. Models must be the
competitor's own unaided work, but photographs or
drawings may be prepared by others if necessary.

Prizes will be awarded for the models that the judges
decide to be the best, after due consideration has been
given to the originality of thought and constructive skill
displayed in every entry. New model-builders need have
no hesitation in sending in their entries, for the ages of
competitors are taken into account when judging the

models submitted.
Prizewinning models
possessing points of
exceptional interest
will be described in
the Magazine when
the results of the
competition are an-
nounced.

Entries will be
divided into two sec-
tions: A for competi-
tors of all ages living
in the British Isles; B,
for competitors of all
ages living overseas,

Prizes will be
awarded for the best
entries from each
section as follows:
First, Meccano or
Hornby products
value £3/3/-. Second,

products value £2/2/-. Third, products value £1 /1/-. Six
prizes, each consisting of products value 10/6 and six
prizes of products value 5/-. Prizewinners will be given
the opportunity of selecting goods to the value of their
prizes from current Meccano and Hornby catalogues.

The closing date for entries from competitors living in
the British Isles and entering in Section A is 27th Febru-
ary, 1937. The Overseas Section B, will remain open for
entries until 30th April, 1937. Photographs or drawings
of successful models become the property of Meccano
Ltd., but unsuccessful entries will be returned to senders
if a stamped addressed envelope is enclosed for that
purpose.

Two entries in a recent Meccano 11Architectural” Competition. The upper model of Exeter Cathedral is
the work of Mr. M. C. Hodder, Leader of the Exeter Meccano Club, and below is a fine model of a modem

station building by Marcel de Wiide. Antwerp.

Suggestions Section” Voting Competition
This month we announce a special voting

competitor is asked to name, A, the most
suggestion described or illustrated in
the "Suggestions Section" pages of the
"M.M"  during the twelve months of
1936, and, B, the six suggestions he be-
lieves will prove the most popular as
decided by the votes of the competitors in
the first section of this contest.

Entries must be written on postcards
and it is only necessary’ for the competitor
to write the numbers of the suggestions he
selects; the full title of the suggestion is
not required. The competitor's name and
address must be given on his postcard,
which should be addressed to ‘'Sugges-
tions Voting Competition," Meccano Ltd.,

contest in which each I Binns Road, Liverpool
interesting and useful I each competitor. There
nnnnnnnnnnnnDannnannannntiEinricinn

Christmas
“Architectural” Contest

We are taking this opportunity to
remind readers that there is still time to

U send in entries in the Christmas “Archi- n
g tectural” Competition, full details of which B

were announced on page 730 of the n
December 1936 issue of the “M.Af.”

The closing date in both Home and □
n Overseas sections is 27th February, 1937.
nnnnnnnnnnnnannnnnnnnnnnnnnnnnn

13. One entry only will be accepted from
will be one Section only, and competitors of
any age may compete. The closing date is
31st March, 1937.

The three competitors whose entries
are found to coincide most nearly with the
list of six best suggestions as decided by
the massed "A" votes of all competitors in
the Contest will be awarded prizes as fol-
lows, in order of merit. First, Meccano or
Hornby products value £2/2/-; Second,
products value £1/1/-; Third, products
value 10/6. A special prize of products to
the value of 5/- will be awarded to the
readers who contributed the suggestions
judged to be the six best submitted during
1936.
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i Model-Building Competition Results §
By “Spanner”

“August” Contest (Home Section)
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

chains supported by l *x l*  Angle Brackets, and lifebelts repre-
sented by Motor Tyres painted white are provided. Diving boards
and a water chute complete this realistic and pleasing model.

Third Prize was awarded to Mr. J .  Nowlan for an exceptionally
fine model of a Mallet articulated locomotive. The model has a
wheelbase of 9 ft. 7 in. and is built to  scale with the real locomotive.
The frame is made of Angle Girders and Plates, and is fitted with
springs and equalising gear. The low-pressure cylinders are built up
of Ring Frames joined by 4 |*  Strips, and their ends are filled in with
4* Circular Plates and 2|"  Curved Strips. Each cylinder is provided
with slide bars consisting of two 74* Angle Girders. The rear high
pressure cylinders are built up as one unit, and both low and high

pressure cylinders are
fitted with Walschaerts
valve gear. The boiler is
constructed entirely from
Strips and the firebox
from Plates, and the low
pressure steam pipe and
the exhaust pipes are
represented by Boilers.

The cab is elaborately
equipped with gauges
and control gear, and has
glazed windows. The
gauges are Flanged
Wheels, in which paper
discs marked with
pointers and figures are
inserted. Seats for the
driver and fireman and
a representation of a
mechanical stoker are
other features of the cab
interior. Each gauge is a

Flanged Wheel inside
which is a disc of paper inscribed with figures and a
pointer. Celluloid is used to represent glass.

July “Aeroplane Constructor”
Contest

The principal prize-winners in the July ‘'Aeroplane
Constructor" Competition are as follows:
1st Prize, Meccano or Hornby products value £2/2/-: A. Spring,

Cainscross, Nr. Stroud. 2nd, products value £1/1/-:  T. Cheong,
Kuala Lumpur, F.M.S. 3rd, products value 10/6: 11. Mawson,
Toronto.
First prize was awarded to A. Spring for a group of

models. One represents a Gloster "Gauntlet" single-
seater fighter. An interesting feature of this model is
that it  is easily convertible into a model of a Gloster

"Gladiator" fighter merely by fitting cantilever landing gear and
removing the two inner pairs of Interplane Struts. The wings are
fully braced with Cord, and a wireless aerial is fitted between the
wing tips and the tail plane, but  the lead-in wires to  the cockpit have
been omitted. Two other models included in the group sent by this
competitor are a high-wing monoplane and a Cierva Autogiro. A
good feature of the Autogiro is the use of a Wheel Shield as  a stream-
lined cover for the tilting mechanism of the rotor.

A neat model of a Miles "Hawk Major" was awarded Second Prize.
It was built by T. C. Cheong from a No. 1 Special Aeroplane Con-
structor Outfit. The undercarriage fairings are formed by curving
two Fuselage Sides round the undercarriage legs, the two edges being
bolted together. Each wheel is held between two Centre Section
Struts, which are bolted to  the Wing. A slight defect in the model is
that the fin and the tailplane are rather large compared with the
fuselage.

Model Autogiros were built by several competitors and one of the
best of these was sent by H.  Mawson, who was awarded Third Prize.
The main portions of the model are built from a No. 2 Aeroplane
Constructor Outfit, but the rotor consists of four 12 |*  Meccano
Strips bolted to a Bush Wheel.

The successful competitors in the "Au gust ” General Model-
Building Contest are as  follows:
1st Prize, Meccano or Hornby products value £3/3/-: H.  Renyard, London, S.E.13.

2nd, products value £2/2/-: D. Large, Wembley. 3rd, products value £1/1/-:
J .  Nowlan, London, S.E.14.

Products value 10/6: J ,  Breretan, Saffron Walden; G. King. London, S.W.17; J .
Driscoll, Truro; M. Duff us, Aberdeen; N. Batchelor, Westclifi-on-Sea.

Products value 5/-: C. Owen, Hale; R. Brown, Hereford; E,  Clements, Farnborough;
R. Hilling, Ipswich; L. Dew, W. Harrow.
The outstanding feature of the model that won First Prize is the

great amount of detail that is included in a comparatively small
space. The model represents a B.S.A. "B/ws Star*’ motor cycle, and
although I have seen a great many fine models of this kind I cannot
recall any that possessed more detail. It  was
built by H. Renyard, and is illustrated on this
page. The frame is built up of Rods joined
together by Couplings, and connected below
the engine mounting by means of short Rods
and Swivel Bearings. The back forks are con-
nected to a Bush Wheel, which serves as the
drum of an internal ex-
panding brake. A saddle
tank, built from Strips
and small radius Curved
Strips, is joined to the
frame by means of
Swivel Bearings at the
rear, and Handrail Sup-
ports and Angle Brackets
at the front. Knee pads
consisting o f  F l a t
Brackets bolted face to
face, and surrounded by
a Rubber Ring, are fitted
to the sides of the tank.
The front forks are 3*
Strips bolted to Cranks,
and the latter are con-
nected to the steering
column by means of
Screwed Rods. Handle-
bars are made from a
Rod bent to shape and
fitted at its ends with
Couplings to represent
rubber grips. Pawls are
used as levers to operate
in t e rna l  expand ing
brakes on both the front
and the rear wheel.

A realist ic engine
crankcase is made from
four 2" Angle Girders,
and is secured to  the frame by Couplings. The cylinder consists of a
Chimney Adaptor and five 1* Pulleys placed on a Screwed Rod.
Overhead valve casings are represented by Angle Brackets joined by
a 1 J"  Strip, while the valve stems consist of nuts on Screwed Rods. I
was greatly pleased with the manner in which the exhaust pipes
were made. For these two 114" Rods were suitably curved, and
about 200 Washers were pushed" over them so as to  produce a pipe of
the required diameter. At  the rear end of each exhaust is a silencer,
which consists of two Chimney Adaptors joined by a Sleeve Piece.

D. Large was awarded Second Prize for his efforts to find an
unusual subject, and the skill and ingenuity he displayed in carrying
his idea into practice. He  submitted a carefully designed model of
an  open-air swimming pool, and he will no  doubt be pleased to  know
that this is the first model of this kind that I have seen. The walls of
the pool consist of four 124* Braced Girders, and the bottom is
made of Flanged Plates covered with squared paper to represent
tiles. The attractive entrance is ornamented by small radius
Curved Strips and surmounted by a clock, and seats for spectators
are bolted to  the walls surrounding the pool. At one end of the pool
is a fountain, which consists of a 3" Pulley and a Boiler End in which
is placed a rose from a watering can. The pool is surrounded by

Two prize-winning models from
the “August” Competition. The
motor cycle was built by H.
Renyard, London, and on the
left is a swimming pool and its
builder, D. Large, of Wembley,
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special cam and an hour hand made in two portions.
One of the two sections of the hour hand is secured to
the spindle, as in actual practice, and the second slides
along the first so that i t  can be extended to indicate
directly the figures 13 to 24 on the outer circle.

The cam is concentric with the hour hand spindle
and rotates in the same direction as the hour hand,
but at the rate of one revolution in 24 hours. It gives a
rise equal to the amount the hand is intended to
extend and the sliding portion is held in contact with
the cam face by means of a light spring. The cam is
shaped to have a moderately quick rise, pushing the
sliding part of the hour hand outward a t  12.0 midnight,
and a sharp drop brings the hand back to the inner
circle of figures 12 hours later. The change in the
position of the finger is instantaneous a t  mid-day and

the alteration in its length a t  midnight
extends over a period of about 10
minutes, which at that time of the
night passes unnoticed.

The above mechanism is perhaps
an unnecessary refinement in the
general sense, but model -builders who
have constructed the Meccano Master
Clock will probably find i t  of interest.

FIBRE GEARS
A novel suggestion for the intro-

duction of special fibre gears for the
purpose of obtaining silent and vibra-
tionlcss drives has been submitted by
L. Howe, Peterborough. In real engineer-
ing, fibre gears and couplings are
invaluable for preventing annoying
vibrations, and the model -builder
who suggests their introduction into
the Meccano system quotes a case in
which he required to reduce the speed
of a Meccano Electric Motor to 80 r.p.m.
for the purpose of driving a gramo-
phone turntable. Ordinary Meccano
gearing of course could not be used,
as a silent drive was necessary, and he
did not favour the use of belt or Spring
Cord drives, as they were not sufficiently
positive for his purpose. He therefore
manufactured one or two gears of
his own from hard leather and the
results were entirely satisfactory.

The chief objection to the intro-
duction of fibre gears is that thejr would
be costly to produce. Where noise ts a
consideration, Meccano Helical Gears
can be used. These gears have teeth
that slide easily into mesh and form
a more or less silent drive, and usually
can be used for the same purpose
as the suggested fibre gears.

DIFFUSED LIGHTING
The Glass Rods included in the Kemex range

form an excellent means of obtaining novel lighting
effects. For instance, screens made of Glass Rods laid
side by side and clamped at their ends between pairs
of Angle Girders produce a corrugated effect, when
an electric lamp is placed behind them.

If a similar screen is laid across the first, with the
Rods in the two screens at right angles to each other,
the light is further subdivided and seems to form a
number of pin points of light. No doubt model-builders
who try this novel method of lighting will find other
ways of obtaining novel effects, and we shall be glad
to hear of ingenious schemes of this kind.

A SPECIAL BIG END BEARING
Several interesting suggestions have been submitted

recently for special parts to represent big end bearings
in models of steam and internal combustion engines.
Most of these have the disadvantage that they serve
only the one purpose for which they are designed, but in
one of them provision is made for using it either as a
big end bearing, or as a plummer-block. None of the
parts suggested possess the adaptability looked for in
Meccano parts, and for this reason they are not suitable
for introduction into the Meccano system. Satisfactory
representations of big end bearings can usually be
constructed from Cranks where Strips are used as
connecting rods, and Couplings can be used similarly
in connection with Rods. (Reply to J . Williams,
Cardiff, A .  C. Lewis, Hull, and others.)

MECCANO STATIONARY STEAM ENGINE
A particularly fascinating model of a stationary

steam engine is shown in the illustration on this page.
The model owes its appeal to the simplicity of its
design and the neat manner in which it  has been built.

The model is all the more interesting because a
stationary steam engine has not before been attempted
in such detail, and this is probably due to the fact that
hitherto the complicated nature of machines of this
kind has made it  impossible to build the model in
Meccano without mutilating several parts. The intro-
duction of Strip Plates and Flexible Plates, however,
has made it easy to reproduce faithfully such structures
as this, and as will be seen from the illustration,
extensive use has been made of them in the model.

Interesting features of the model
are the contrivance at the top of the
chimney to catch flying sparks, an
eccentric-operated water-feed pump
and valve gear, the latter not being
shown in the illustration, and the
centrifugal governor mounted on top
of the cylinder. The pedestal on which
the forward end of the boiler is mounted
forms the reserve water tank in the
actual engine, and this use is suggested
in the Meccano model by the provision
of Rods to represent pipes.

The firebox door opens on hinges to
disclose an Electric Motor, and this
drives a countershaft, journalled in
reinforced bearings, by means of
Sprocket Chain. A double Sprocket
Chain drive is taken from 1* Sprockets
on the countershaft to 3* Sprockets
on the crankshaft, and a belt drive from
a Pulley on the crankshaft is taken to a
second countershaft journalled trans-
versely in the cylinder. This counter-
shaft drives the governor through a

and a J '  Bevel Gear,
CALICO PRINTING MACHINE

Some time ago J .  C. Crompton,
Manchester, submitted details of an
interesting calico printing machine
that he designed and constructed with
the aid of Meccano parts. The following
details of his machine no doubt will
be of interest to those who have at-
tempted to build similar models.

As far as the actual printing is con-
cerned, the most important part of
course is the roller that applies the
pattern to the ribbon of calico. The
model-builder made the roller himself
in the following way. He first of all
obtained a strip of copper about 6 in.
long and 2} in. wide, and after heating
this he spread a thin layer of wax evenly over its
surface. The wax was allowed to harden and the re-
quired pattern was then scratched on it, the wax being
removed from parts where the colour was not required
in the pattern. The next operation was to pour nitric
acid carefully over the surface of the copper, which was
eaten away where i t  was not protected by wax, and on
scraping off the wax, the pattern was left in bold relief.
The strip of copper was next bent round a cylinder of
wood and secured in place by small panel pins, care
being taken to see that the pattern registered correctly
where the ends of the copper sheet met.

Construction of the model is commenced by erecting
four 12 Angle Girders vertically on a stout baseboard,
and connecting their upper ends by means of compound
angle girders made of two 12 Angle Girders over-
lapping three holes. This frame is suitably braced and
forms a support for the printing mechanism, which
consists of a Wood Roller, over which the strip of
calico passes, and the printing roller, which is pressed
upon the material by means of a weighted arm. Inking
is carried out by a third roller covered with felt that
is soaked with ink of the requisite colour and presses on
the printing roller.

The calico is fed to the printing rollers from a special
system of feed rollers mounted in a frame on the base-
board. The arrangement of the feed rollers is such that
the tension and rate of feed are constant. The drive for
the printing rollers is taken from the feed rollers by
means of belts.

This mode] of a stationary steam engine is remarkable for the skilful use of Strip Plates
and Flexible Plates, and also for the amount of detail introduced.

A SIMPLE SYNCHRONOUS ELECTRIC MOTOR
A Meccano Model Synchronous Motor suitable for

operation from a 6-volt Transformer was illustrated
in the February 1935 “Af.Af.” Other model -builders
have attempted to produce synchronous motors of
their own design, and one of the simplest of these was
submitted by Mr. R. L. Mansi, Orpington, Kent. Mr.
Mansi’s model has a 28-teeth Sprocket Wheel for the
armature, or rotor, as i t  is usually called, and this
revolves in bearings that are carefully aligned to avoid
unnecessary friction or vibration. Two Meccano
Bobbins fully wound with No. 22 S.W.G. D.C.C. Copper
Wire, and provided with Axle Rods for cores, are se-
cured in diametrically opposite positions as close to
the Sprocket Wheel as possible, and these are con-

<7

nected in series, that is, the end of one coil is connected
to the beginning of the other and the remaining wires of
each coil are connected to the terminals of a Trans-
former.

Magnet Coils, Meccano Elektron Part No. 1533,
could be used instead of Meccano Bobbins wound with
wire. The inner terminal of one Magnet Coil should be
connected to the outer terminal of the second, and the
remaining terminals should be joined to those of
the Transformer.

The use of different Sprocket Wheels gives a wide
range of speeds. A synchronous motor using a 28-teeth
Sprocket rotated at a constant speed of just over
214 r.p.m. and by using other sizes of Sprockets i t  is
possible to make a motor suitable for driving a simple
clock, or as Mr. Mansi suggests, for experiments in
television, a field as yet scarcely explored by Meccano
model-builders.

NOVEL IDEA FOR A 24-HOUR CLOCK
A few months ago attempts to introduce the 24-hour

clock system were made by various authorities, but for
various reasons, chief of which was the general re-
luctance of the public to break away from lifelong
custom, the attempt was not successful. W. D. Butler,
Redditch, suggests that the failure was largely due to
the confusion caused by the use of an ordinary I2-hour
clock dial marked with the figures 13 to 24 in smaller
characters outside the normal circle of figures. In order
to overcome this difficulty he suggests the use of a
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BOYS !
JOIN THE

MECCANO GUILD
President :

MR.  ROLAND HORNBY
The Meccano Guild is an organisation for boys started at the request of boys and conducted

as far as possible hy boys. A t  its head -gu id ing  and controlling, and taking a oersonal Interest
in  i t—is the President, Mr. Roland G. Hornby, son of the inventor of Meccano, and i t  is ready
to be o f  service co each Individual member, and to help
Membership o f  the Guild enables Meccano boys '

give advice whenever requested,
to get the best out o f  life.

The three great objects of the Guild are to make every boy’s
life brighter and happier: to foster dean-mindedness, ’ truth-
fulness, ambition and init iative; and to encourage boys i n  the
pursuit of their studies and hobbies and especially i n  the
development of their knowledge of mechanical and engineering

Every boy undertakes to promote these ohjects.

A Meccano boy who joins the Gui ld becomes a member o.
a great brotherhood of world-wide extent, every member of which
has promised to observe i ts great objects: wherever he happens
to be, even in  strange countries he wi l l  know that he has met
a friend whenever he sees the l i t t le triangular badge. Thus the
Guild brings together Meccano boys al l  over the world.principles.

THE GUILD BADGE
Membership of the Guild is open to every boy

possessing a Meccano Outfit or Hornby Train Set
who satisfactorily fills in the application form.
The only conditions are that members shall
promise to observe the objects of the Guild and
to wear their badges on all possible occasions.

The Meccano Guild badge is beautifully
enamelled in blue and white. The ordinary form
is made for wearing in the lapel of the coat, but
brooch badges are issued to members who prefer
to pin them in position, and applicants who wish
to have this form of badge should indicate this
when, sending in their forms. In addition to the
badge, each member receives a handsome Member-
ship Certificate printed in orange and black.

HOW TO BECOME A MEMBER

MECCANO CLUBS
Meccano Clubs are founded and established by

enthusiastic Meccano boys under the guidance
of the Guild Secretary at Headquarters. At the
present time there are over 150 affiliated clubs
in various towns and villages in this country and
overseas, together with many others not yet
affiliated. Each club has its Leader, Secretary,
Treasurer and other Officials, all of whom, with
the exception of the Leader, are boys.

Every Guild member should join a club ii
possible, for only in association with other Meccano
boys is he able to obtain the greatest fun from
his hobby. If the nearest club is too far away
for him to join, or if he is unable to join it for
any other reason, he should consider the possi-
bility of forming a new club tn his own district.
A special booklet entitled "How to run a Meccano
Club" is now ready, and will be sent to any
reader (post free) on receipt of 2d. in stamps

When a Meccano Club has been successfully
launched and good progress is being made,
affiliation with the Guild is granted. A beautiful
club certificate, suitable for framing and hanging
in the club-room, is presented, and the club
becomes entitled to such privileges as the loan
of interesting lectures and large models built at
Headquarters.

THE CORRESPONDENCE CLUB
Members of the Guild are eligible to join the

Correspondence Club, by which they are placed
in communication with other Guild members in
some other part of the country or abroad. To
those boys who are interested in foreign languages
the Correspondence Club presents a splendid oppor-

In order to join the Guild all that is necessary
is to fill up the form of application, and to forward
it to the Secretary of the Meccano Guild, Binns
Road, Liverpool 13, from whom an application
form may be obtained if desired. A remittance
to pay for the membership badge should be sent
along with the completed form of application.
The price of the badge is 7d. post free in the United
Kingdom and I / -  post free overseas (25 cents
Canada). The applicant is then duly enrolled as a
member of the Guild and his badge of membership
is sent to him. Each member has the personal
interest of the President and is entitled to the
friendly advice and assistance of the Secretary.

Boys living overseas should write to one of
the Meccano agents at the following addresses:
CANADA: Meccano Ltd., 187-189, Church St.,
Toronto. AUSTRALIA: Messrs. E. G. Page & Co.,
52, Clarence Street, Sydney, N.S.W.
Models Ltd., Third Floor, Paykel’s
Buildings, 9, Anzac Avenue (P.O.
Box 129), Auckland, C. 1. SoUTH
AFRICA: Mr. A. E. Harris (P.O.
Box 1 199), 142, Market Street.
Johannesburg.

NEW ZEALAND. tunity of obtaining a correspondent in the particular
country in the language of which
they are interested. Stamp collec-
tors also find the club of value.
Full particulars and enrolment form
will be sent on application to the
Guild Headquarters.

ON THE MECCANO GUILDTHE SUN NEVER SETS

0
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I“A Happy New Year!” Enjoyable Meccano Club Exhibitions
It  gives me much pleasure to wish all members of the Meccano

Guild a very happy and prosperous New Year, Many of them have
sent me their good wishes for 1937, and at the same time have
given me most interesting accounts of the good time they have
spent during the Christmas season, both at home and in the club
rooms. I wish to thank all who have written,
and also to express the hope that others will
not hesitate to tell me about their Christmas
festivities. I should particularly welcome
letters from new members of the Guild, or
from Meccano enthusiasts who wish to be-
come members, and assure all of these that a
hearty welcome awaits them, not only in the
Guild, but also in the club movement. If there
is a club near enough for them to join, they
should immediately write to the Leader or
secretary, and I will give them full details if
they let me know. Members who cannot find
a suitable club should immediately try to
form one, for it is in club meetings, in the
company of others who are equally keen on
the hobby, that Meccano model-building and
all that i t  means can be best enjoyed. I am
looking forward to great expansion during
1937, both in regard to the Guild and
Meccano clubs throughout the world .

Suggestions for New Guild
Members

Even if a Meccano club boy finds it
impossible to enter into Meccano club life,
he need not consider himself cut off from
other enthusiasts. To begin with he can write
to me, and nothing pleases myself or the
members of my staff more than to receive
shoals of letters telling us something of the
lives that the members we know so well are
leading. We share in all their pleasures, and
sympathise with them in all their dis-
appointments, and our interest is not con-
fined to model- building queries or sug-
gestions.

Another suggestion for the lone Meccano
Guild member is that he should find a friend
through the Guild Correspondence Club.
Through this organisation many thousands of
members in all parts of the world have
formed cordial pen friendships that  have
existed for almost incredibly long periods, and in many cases
have led to meetings that have strengthened the bonds of friend-
ship. Joining the Correspondence Club is very simple. All that
is necessary is to fill in the special entry form, a copy of which
will be sent to any member who writes to tell me he would like
one, and then as  soon as possible he is put in touch with a member
in some other country, or in his own country if he wishes, who
shares his tastes and is eager to enter into correspondence with
him. There is plenty of room for new members, and at  the moment
I am particularly in need of correspondents in Canada and South
Africa. Any Meccano boy in these countries who wishes to have
a friend in Great Britain can be provided with one immediately.

I should like to take this opportunity of mentioning that a
similar club exists for the benefit of members of the Hornby
Railway Company, and application forms in connection with it
may be obtained from the Secretary of the Company.

Very few' new clubs allow many months to pass before holding
an Exhibition or display of some kind. This is as it should be, for
when a good thing has been started it is a wise plan to tell every-
body about it, and there could be no better way of introducing a
Meccano club to the notice of possible members than by showing

them wrhat splendid things they make at
meetings. The method has the further ad-
vantage of giving the original members
something to work for, and they put their
best efforts forward in order to make their
Exhibition a success.

An interesting Exhibition organised by
a newly formed club was that of the May-
lands M.C., Perth, Western Australia.
The main feature was a Meccano Harbour,
complete with wharves, warehouses, cranes
and railways. In  such a display it is essential
to include some shipping, and several fine
models of Australian coastal vessels were
featured. The realistic appearance of the
harbour was enhanced by the use of blue
cellophane and cotton wool to represent the
sea. A lighthouse was built for the occasion,
and special "sessions” were arranged, when
the lights of the room were put out and the
only illumination came from the flashing
beam of the lighthouse, with wonderfully
realistic results. The Exhibition was open
on six evenings, and during that time was
visited by 224 people.

The practical result of such splendid
publicity is seen in the fact that there
is now a waiting list of 15 boys who are
anxious to become members of the Maylands
M.C. Another interesting sequel is that the
club have been asked to stage an Exhibition
in a suburb that is 12 miles from the club-
room.

Another recent Exhibition by a new club
was that of the Fraserburgh M.C., of
Scotland. I t  was opened by Mr. A. Farquhar,
the Corporation Gas Manager, and the hall
was equipped with amplifiers so that Mr.
Farquhar’s speech, and announcements made
at intervals during the Exhibition, could be
heard by all present. An attractive Hornby
layout at  one end of the hall included about
60 ft.  of double track, and a similar length of
single branch line, and over 20 points were

incorporated. Colour light signalling was employed, and scenic
effects made by the members added to the realism of the layout. A
wide range of really interesting models was included, and another
feature that attracted much attention was a large display of
model aircraft.

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:
ABERDEEN— R. N. Beveridge, 25, Ferryhill Place, Aberdeen.
LAHORE,  INDIA— N. R. Bery, 1423, Kucha Babian, Lahore.
LIVERPOOL— L. Crump, 195, Bedford Road, Bootle, Liverpool 20.
NELSON,  NEW ZEALAND-— W. Wilson, 32, Milton Street, Nelson.
OxTED—W. Robinson. "Beecroft,” 6, Cordons Way, Oxted.
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Meccano Club Leaders
No. 87* Mr.  V.  Miller

Mr. V. Miller has been the Leader of the Islington
M.C. since its affiliation in January 1935. Con-
siderable model-building is carried out, and two
very successful Exhibitions have been held. Other
activities of the club are Fretwork, Chemistry,

Lectures and Gaines.
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Toys have become popular. Club roll: 13. Secretary: P.
Parrv, Ar-y-bryn, PenUwvu Park, Carmarthen.

St. Columba’s (Southwick) M.C.— Model -building
Evenings are. spent at the Leader’s house, and Hornby
Train meetings are held in the schoolroom. Members
recently have been concentrating on building the super
model Block-setting Crane. Club roll: 10. Secretary:
R. Brooks, 72, Edward Burdis Street, Southwick,
Sunderland.

Exeter M.C.—The past year has been notable for
the extensive model-building carried out, and the 1935
total of 200 models has been considerably exceeded.
Previous achievements in all other branches of the
club’s activities were also surpassed. Models recently
built have covered a large variety of subjects, ranging
from bridges and motor vehicles to an ash tray and a
Meccano football team. Club roll: 42. Secretary:
E. Ash wood, 188, Pinhoe Road, Exeter.

St. James’ (Grimsby) M.C.—A large model of a
battleship of the “Revenge” class has been built. I t  is
nearly 6 ft. in length, and is equipped with eight large

Wednesbury M.C.—A recruiting campaign has
considerably increased the membership. The winter
attractions include Talks, Lantern Lectures and
Games. 'The Meccano Section has acquired many more
Parts, and a model Workshop and a large model
Transporter Bridge are being built for the Exhibition.
A Model Railway Section has been started, and mem-
bers of the Carpentry section have erected the trestles
and other fixtures for the layout. A Social has been
held, and the visitors included a small party from the
Kidderminster Model Railway Club. A return visit was
paid to that club on the occasion of their Annual
Exhibition. Club roll: 28. Secretary: A. L. Morgan, 17,
Cobden Street, Fallings Heath, Wednesbury.

Breich M.C.—Model-building is the chief activity of
this recently-affiliated club. Variation is given to the
programme by occasional Games Evenings, and these
are very popular. Club roll: 8. Secretary- M. Anderson,
36, Breich Terrace, West Calder, Midlothian.

Wheelwright Grammar School (Dewsbury) M.C.—
At one meeting Morse Code signalling was carried out,
and it  proved so fascinating that a
further meeting was spent in the same
way. An Exhibition and a film display
are to be held in order to swell the club
funds. Club roll: 11. Secretary: T.
.McDonald, 180, Stainclifle Road, Dews-
bury, Yorks.

St. Giles’ Cathedral {Edinburgh)
M.C.- Increasing interest is being
taken in model- building, and members
of the Model Aeroplane Section have
built excellent models in a military
aeroplane construction competition.
The Leader of this section has given an
interesting Lecture on "Automatic Air
Defence Weapons." The activities of the
club have been favourably commented
upon in the local press. A monthly
General Meeting of all members is to be
held in the Y.M.C.A. Lecture Hall, and
is expected to prove a valuable means of
both bringing the whole club together
and of drawing public attention to it.
Each meeting will take the form of a film
display of railway and engineering
topics. Club roll: 100. Leader: Mr. R.
Croall, 16, Bangholm Avenue, Edin-
burgh, 5.

Old Charlton M.C.—On one Model -
building Evening excellent models of
tipping wagons were brought by mem-
bers. A wagon built by one of the
younger members of the club was
specially praised by the Leader for its
neatness and strength, and was awarded
full marks. “Progressive Games” are
popular, members being awarded
marks according to their successes, the
totals being worked out a t  the end of
each series. Interesting talks have been given on
"Metalwork" and "Domestic Electricity." Club roll: 22.
Secretary: W. Bailey, 63, Rectory Grove, Woolwich,
S.E.18.

Fraserburgh M.C.—A successful Exhibition has
been held. While some members were engaged in
dismantling the models after the event, others took
part in model aeroplane flights. Future arrangements
include a presentation to the Leader, and the re-
sumption of Junior meetings. The production of a club
magazine is also contemplated, and the club have
been ottered the loan of a typewriter and a duplicator
for this purpose. It is hoped to pay a visit to the
local gasworks. Club roll: 26. Secretary: W. J .  Dawson,
Phingask, Fraserburgh.

Mall School (Twickenham) M.C.—A Mock Trial
was followed with keen interest, and resulted in the
prisoner being acquitted. Model-building and other
ordinary meetings are concluded with a short period
devoted to games. A Treasure Hunt proved very
popular. Club roll: 30. Secretary: D. Rubin, 33, Clifton
Road, Twickenham.

Regent Street Central School (Heywoodj M.C.—
An interesting Lecture has been given by Supt.
Edgerly on "Fire Fighting" during which many
appliances belonging to the local fire brigade were
exhibited. A Lecture by the Leader on “/1 Holiday in
Suffolk" was much enjoyed. An intensive recruiting
campaign has resulted in a very considerable increase in
membership. It is proposed to organise a ModeI-
building competition and a Concert. Club roil: 150.
Secretary: R. Lunn, 14, Pickup Street, Heywood.

St. Stephens (Saltash) M.C.— Keen interest is
maintained in model- building, and models completed

and eight small guns, and has three
searchlights mounted on the bridge.
Small models of a battle cruiser, a naval
tug and a submarine have also been com-
pleted. These and other models will be
displayed a t  a Naval Exhibition a t  the
school. Club roll: 6. Secretary: A. N.
Dixon, 65, Yarborough Road, Grimsby.

Barnard Castle School M.C.—Several
new members have been enrolled,
and the membership is now greater
than a t  any time in the club’s history.
The Wireless Section has closed
down, and it  is probable that it will
be succeeded by a Dinky Toys Sec-
tion, as increasing interest is being
taken in operations with these attrac-
tive miniatures. There has been
much activity in the Hornby Train
Section. It is hoped to hold an Ex-
hibition shortly. Club roll: IS. Secre-
tary: S. W. Telfer, The School, Barnard
Castle, Co. Durham.

AUSTRALIA
Maylands M.C.—Interesting visits

“behind the scenes" have included
one to the studios of Western Australia
Broadcasting Ltd. The engineer-in-
charge demonstrated the control panel,
and the party were privileged to witness
the testing of a new transmitter. Later in
the day the party visited a factory
where barbed wire is made. On another
occasion members attended a local
cinema, where they were privileged to
see the talkie projectors and other
plant. A very successful Exhibition has
been held, and the many visitors

included members of the Perth li.R.C. Branch.
Shortly afterward the club paid a return visit to the
Perth Branch to inspect their splendid model railway
layout, and were allowed to carry out interesting
railway operations. The club has been divided into two
groups, and the friendly rivalry thus created will
culminate in a competition fora  Shield to be presented
by the Leader. Club roll: 32. Secretary: M. Thomson,
16, Kennedy Street, Mayiands.

HOLLAND
Maastricht M.C.—Meetings have been well attended,

and a varied programme is being carried out. A lecture
by the Leader on “.'Weorano” was listened to with keen
interest. Club roll: 29. Secretary: L. Mulders, Houthe-
merweg No. 20, By Maastricht.

NEW ZEALAND
Ashburton M.C.—The membership is increasing,

anti good progress is being made in the various activities
of the club. Meccano Parts competitions are a very
popular feature of Model-building evenings, and
occasionally meetings are devoted to games or film
shows. Club roll: 20. Secretary: Miss SI. Kruse, 83,
Eton Street, Ashburton.

SOUTH AFRICA
Continental (Capetown) M.C.—Meetings have been

well attended. Keen interest is taken in Model-building,
and models of locomotives, aeroplanes and many other
subjects have been completed. The members visited
a “Safety First” Exhibition. A Table Tennis Sec-
tion has been formed. Club roll: 6. Secretary: A. Jansen,
5, Robinson Street, Capetown.

Members of the Wednesbury M.C. Mr. W. Haughton, Vice-President, is third from the right
in the back row, and Mr. L. Morgan, Leader, is fifth from the left in that row. On the extreme
left is Mr. A. L. Morgan, secretap'* This dub was affiliated in March 1934. Model-building

and Fretwork are popular activities, and a Model Railway section has been formed.are popular activities, and a Model Railway section has been formed.

include aeroplanes, a waterline model of a destroyer,
and several cranes. The model of Mill bay Station
mentioned in earlier reports is ready for painting.
Two members are busy constructing a model of
the famous sailing ship "Cutty Sark" A portion
of each meeting is devoted to games. Club roll: 15,
Secretary: B. Braund, 9, Homer Park, Saltash.

Hornsea M.C.—Lectures continue to figure promi-
nently in the club programme, and in the "Electricity"
series the Leader has shown how the telegraph and
the automatic telephone work. >1 lecture has also
been given on "Chemistry in the Canning Industry."
Film shows are very popular, and Games Evenings
are a further variation to the more serious activities
of the club. Club roll: 14. Secretary: P. Thom, 5,
Alexandra Road, Hornsea.

Queen Elizabeth’s Grammar School (Barnet) M.C.—
An interesting and varied programme is being carried
out. Lectures are again a prominent feature, and
subjects already dealt with include "Cathedrals,
Abbeys, and Historical Places" and "Some Famous

Villages." The club library continues to flourish,
and several monthly periodicals are obtained for it.
Arrangements have been made for visits to the works
of the Associated Equipment Co. Ltd., and to the
tobacco factory of Carreras Ltd. Club roll: 90. Secre-
tary: E. J .  Mansfield. 25, Hillside Gardens, Barnet.

Plymouth M.C.—The membership continues to
increase, and everybody is very enthusiastic. Two
concerts in which members played a prominent part
have been held, and Devonshire dialect “speeches”
by the Leader were much enjoyed. Model-building
activity is increasing, and preparations are in hand
for the annual Exhibition. Cardboard models for
scenic effects are being made to incorporate in a
dockside display. Club roll: 62. Secretary: A. Symons,
47, Lisson Grove, Mutley, Plymouth.

Burnley Grammar School M.C.—Model -building
competitions have produced some excellent and
original models. Novel subjects have been chosen,
and on one occasion members were invited to con-
struct a model of a person carrying out some action.
On another occasion they were invited to build models
illustrating modern means of transport. Special
models built recently have included a meccanograph,
breakdown crane and stiff-legged derrick. Mr. White-
head has given a very interesting Lecture on "Sailing,"
in which he described in detail the method of rigging
both model yachts and their prototypes. Club roll:
20. Secretary: J .  S. Keighley, Grammar School, Burnley.

Bryntirion M.C.—This club is making good progress,
and members have been busily engaged preparing
for an Exhibition. The models being built for the
event include a travelling jib crane, mechanical shovel,
anti-aircraft gun, and ships. Operations with Dinky

meccanoindex.co.uk



THE MECCANO MAGAZINE48

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ A Simple Meccano Motor Chassis
An Example of Compact Model Building

□□□

SINCE the introduction of the driving test for motorists there has
been a greater demand than ever for some means of explaining

simply and clearly how a motor car works. The standard Meccano
Motor Chassis described in Super Model Instruction Leaflet No. 1A is
ideal for this purpose. This model is largely used in driving schools,
and generally for instructional purposes in engineering schools and
colleges, and has given
the greatest satisfaction,
for it reproduces every
important mechanism of
a car in a realistic man-
ner. Recently we have
been asked to design a
simpler chassis suitable
for more elementary in-
struction, however, and
the new model illustrated
on this page is the result.
It is well suited for its
purpose, for it is com-
plete in essential details,
and it also is of the great-
est interest as  an  example
of neat and compact
model-building that will
appeal strongly to all
Meccano enthusiasts. We
are therefore giving a
full description of its
construction in order to enable model-builders to reproduce it .

Each main chassis member consists of one and one 5J-* Angle
Girder overlapping two holes. These side members are joined
together at  their centres and rear ends by means of 3|"  Strips, and in
front the ends of the 5V Angle Girders are pulled towards each
other until the gap between them can be spanned by a Strip. A
second Strip 1 is also bolted across the model as  shown. A 3 V x 2|"
Flanged Plate 2 is attached to  the main frames in the position shown
by means of two ¥'  x V Angle Brackets, and is braced to the frame
by means of two 3 V Strips. The E l  Motor is next fitted. This is
clamped at  its rear end, as  shown in Fig. 2, between the central 3V
Strip and Vx l "  Angle
Brackets 3 and 4. At its
front end the Motor is bolted
to a 3* Strip attached to
the frame.

The front 2J" Strip of the
frame has secured to it one

Angle Girder 5 that
forms a point of connection
for the radiator, represented
by a 2p  X 1 V FlangedPlate.
The upper end of this
Flanged Plate is connected
to the Plate 2 by a 5V Strip
and a V x V Angle Bracket.
A Double Angle Strip 6 is
bolted to  the side frame by a

Bolt and spaced from it
by three Washers. The pur-
pose of this part will be
described later.

A Worm on the motor
armature shaft meshes with
a J* Pinion 7 that drives a 57-teeth Gear 8 through a second
Pinion. The two longitudinal Rods carrying the V Pinions and the
57-teeth Gear 8 respectively are journalled at  one end in the Angle
Brackets 3 and 4, and at  the other end in 1* x Angle Brackets and
Flat Brackets. The Gear 8 is locked on the Rod 9, on the rear end of
which is mounted the driving member of the clutch. This consists of
a large Flanged Wheel with two Flat Brackets attached on opposite
sides of its boss. The slotted holes of the Flat Brackets accommodate
two set-screws screwed into the Collar 10. Half a Compression Spring
is fitted between the Collar 10 and the large Flanged Wheel, and a
Rubber Ring, for 1* Pulleys, is fitted inside the flange of the latter.

The gear-box is next built and this is formed from a 2* Screwed
Rod 11 carrying a Coupling 12. Two 2J* and two 2" Strips are attach-
ed to  the Screwed Rod by means of this Coupling and as  will be seen,
the ends of these Strips are bolted to  the main frames. The Screwed
Rod carries two Flat Brackets 13 and also two pairs of Flat Brackets
14. In every case the Screwed Rod passes through the outer ends of

the elongated holes of the
Flat Brackets. The ar-
rangement of the Rods
and Gears of the gear-box
will be understood on
reference to Fig. 2. The
gear lever, a 2V  Strip, is
pivotally mounted on a
J* X J* Angle Bracket and
carries at  its lower end a
Threaded Pin. This part
is accommodated be-
tween the two Pinions of
the sliding shaft of the
gear-box.

The driving shaft of
the gear-box carries a V
fast Pulley 15 that is held
in contact with the
Rubber Ring already
mentioned by means of
the half Compression
Spring. The driven shaft

of the gear-box is coupled by means of two Universal Couplings
and a IV  Rod to  a short Rod carrying the V Pinion 16.

The Pinion 16 is in constant mesh with a IV  Contrate Wheel
forming part of the differential, and the construction of this mechan-
ism is the next step in building the model. Two IVx  V Double
Angle Strips are fitted to the IV  Contrate Wheel by means of
Bolts and spaced as shown by Collars and Washers. The opposite
ends of the Double Angle Strips are bolted to a Bush Wheel, and
Washers are used at  this point for spacing. A Coupling 17 carries a 2*
Rod in its centre hole, and this Rod has mounted on it, at  each end,
two Washers and a Pinion. These Pinions mesh with J* Contrate

Wheels, each of which is
locked on a Rod forming one
side of the rear axle. The
outer ends of these Rods are
journalled in the bosses of
Face Plates that are bolted
to the Springs.

Each rear Spring is form-
ed from a 3V and 2 V Strip,
curved to the correct shape.
Each end of the 3 Strip
has mounted on it a Double
Bracket, the one at  the rear
end being linked to  the frame
by two pivotally connected
Flat Brackets. The other
Double Bracket has a J*
Bolt passed through the
holes in its upturned ends,
the bolts being lock-nutted
to a V Triangular Plate on
the main frame. The Face
Plate is fitted as  already de-

scribed, and this carries internal expanding brakes similar to those
described in S.M. 117. The brake cables are secured to Bolts Screw-
ed into the tapped holes of Collars, and these are  locked on a transverse
Rod 18. The brake lever is clamped to  this Rod by means of a Coupling.

The front springs are built up  and fitted in a similar manner to  the
rear springs, but the J* Bolts are replaced by the Rod 19. The front
axle, a 4V Strip, is now fitted, and Cranks are secured to  each end of
this: The boss of each Crank forms a bearing for a short vertical Rod
free to  rotate, and Collars are fitted to  each end of this. The f*  Bolts
20 are screwed into the tapped holes of these Collars, and further
Collars are mounted on their shanks to  carry the track rod.

Fig. 1. A Motor Chassis that is simple but complete in all main details.

Fig. 2. An underneath view of the chassis, showing the clutch, gear-box, differential and springs.
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5 Hints for Hornby Clockwork Train Owners §
The “Running-In” Process
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in course of packing, the wheel frames become pressed
against the wheels. The frames should then be bent
gently outward so that the wheels have just sufficient
play for easy running.

Meccano Graphite Grease is specially recommended
for springs, and is available in handy tubes. I t  can be
squeezed from the nozzle of the tube on the parts
that are easily reached, and can be applied by means
of a small paint brush to those that are difficult to
get at.

The working parts of all accessories should be given
a drop of oil, but it  is not advisable to oil the mechanism
of Hornby Points. The switch rails may be stiff when

new, but soon become
easy to operate. Oiling
them causes them to
become too free and
liable to move and thus
to bring about derail-
ments.

A locomotive can
only show its paces to
advantage when it is
given a perfect track
to run upon. Close at-
tention is given to the
track of a real railway,
and this example should
be followed by Hornby
Train owners. When
new track is laid down
for the first time the
rails, especially the
curves, do not always

settle down flat on the floor or table. This is due to the
natural springiness of tinplate track. In order to get
over the trouble each rail in turn should be twisted
over gently with the fingers towards the centre of
the circle.

When the track has been laid down successfully
it is advisable to test it.  In Clockwork Train Sets the
back of the handle of the Locomotive Winding Key
is shaped to form a rail gauge. This means that it is
made to fit exactly between the rails, and any tight
places will be quickly discovered if it is slid along the
track. The rails are eased gently apart at any points
where the gauge cannot be slid along comfortably.

The question often asked by the owners of Hornby
Clockwork Trains is “How many turns of the key
may safely be given in winding up the clockwork
motor of a locomotive?" There is no need for
anxiety on this point, as the clockwork motors
of Hornby Locomotives are very stoutly built
and the danger of damaging them by over wind-
ing is remote. I t  is a perfectly safe plan to turn
the key as far as it yill go without forcing. En-
thusiasts will then be able to tell when to stop
turning by the “feel" of the spring as its tension in-
creases as it is wound up.

LARGE numbers of readers will recently have become
for the first time the proud owners of Hornby Train

Sets, and will now be busy finding out what loads their
locomotives will haul and how fast they will run. I t  is the
object of this article to give a few hints that may help
them to obtain the greatest possible fun from their
new hobby.

We are so accustomed to  find that brand new things are
in perfect order, that i t  will be surprising to  many to  learn
that Hornby Trains are by no means at  their best when
they are taken out of the boxes in which they are packed.
This applies particularly to the locomotive, which is
inclined to be stiff in running wrhen it  is new. A Hornby
locomotive is not the
only mechanism of
which this can be said,
however, for practically
every mechanism has to
be “run in" before it be-
comes really efficient.
For example, motor car
engines must at first be
run at low speeds, and
are only allowed to de-
velop their full power
when they have been at
work for some time;
they may indeed receive
serious damage if they
are run too fast when
they are new. Ships' en-
gines also must pass
through a “running-in"
period, and on real rail-
ways new locomotives are used to pull slow local trains, or
even for hauling goods trains or for shunting purposes,
until their mechanism is capable of undertaking the
work for which it was designed.

With regular use, the capacity of a new Hornby loco-
motive will be found to improve steadily until i t  becomes
“run in" and capable of the heaviest duties. Lubrication
is a great help during this period, and should not be neg-
lected, for the working parts of an engine cannot be
expected to work correctly and keep on doing so if they
are run dry. On the other hand, they do not work any
better for being flooded with oil, which is an  extreme that
may follow when boys get an oil can in their hands. Any
excess of oil should be avoided, for it invariably finds its
way on to the track and then gives rise to slipping. I t
also attracts dust and dirt. Meccano Oil is the most
suitable for the purpose. I t  is of exactly the right con-
sistency for the general lubrication of Hornby loco-
motives, and the Instruction Leaflets explain at what
points it should be applied.

Hornby Rolling Stock also is apt to run stiffly when
new, and here again “running-in" can be helped greatly
by careful lubrication. Each axle bearing should have
just a drop of oil, and the wheels should be spun round
to see that they are free. I t  sometimes happens that,

A simple goods yard arrangement for a small layout. The No. 1 Clockwork C.W.R. Tank Engine
is seen marshalling a goods train in readiness for departure.
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RUNNING AN ELECTRIC RAILWAY

THIS month thousands of new Hornby electric railways
are laid down for the first time, and their eager owners,

with the help of interested fathers and uncles, are operating
them with keen enthusiasm. The rapidly increasing popu-
larity of electrically-operated miniature railways is easy to
understand, for they can be readily controlled and it is
possible to  incorporate refinements, such as illuminated ac-
cessories, that appeal strongly to those who aim at  realism.

The extensive range of Electric Locomotives available in
the Hornby System gives owners a wide choice and enables
them to realise the
full delights of this
easy control of opera-
tions. Very little at-
tention is required to
keep Hornby Electric
Locomotives in good
running order, but
the instructions with
regard to lubrication
and general upkeep,
packed with each
Locomot ive  and
Train Set, should be
carefully followed.

Another advantage
of electric loco-
motives is that there
is no winding to be
done. Electric trains
continue to run as
long as the current is
switched on. Thus they are not likely to end their journeys
somewhat suddenly when nowhere near a station. This can
happen on a clockwork system, unless the capabilities of
the engines are well-known and their management is
arranged accordingly.

The greatest advantages are realised in the degree of
control that  it  is possible to  exercise over the movements of
electric locomotives. A much more realistic effect is obtain-
ed when the engine can be started or stopped, speeded up,
slowed down or reversed as required, by the movement of a
lineside switch than when the giant hand of the model rail-
way operator is constantly thrust across the miniature
“sky.” Some hand-work of course is necessary, even on the
most elaborate systems, but there is far less than is re-
quired when a clockwork layout is being operated.

The maximum degree of control can be exercised over
the larger 20-volt Hornby Electric Locomotives that have
automatic reversing mechanism. Reversing is effected by
switching off the current and switching it on again, and the
speed regulator thus governs the starting, stopping,

reversing, and speed control of the locomotive. This reduces
the control apparatus to a minimum, and is a great advan-
tage in securing ease of operation. To make the reversing
movement as rapid and smooth as possible the “off” and
“maximum” positions of the speed regulator handle
are adjacent to one another.

The knack of reversing is soon acquired, although
beginners are apt to be a little awkward at first with the
switching off and on again of the current. A point to  notice
is that if an automatic reversing engine is run into a station

with its train and is
stopped, it will start
up in the reverse
direction if the cur-
rent is simply switch-
ed on again by the
speed regulator. This
is because the auto-
matic reversing me-
chanism will have
been actuated by the
switching off and sub-
sequent switching on
of the current. In
order to avoid this
reversal the current
should be switched
off, as though to stop
the train, and then on
and off again rapidly
before the train comes
to rest. This causes

the automatic reversing mechanism to operate twice, so
that no alteration indirection is effected on again switching
on. The train therefore starts in a realistic manner in
the correct direction.

In addition to  the automatic reversing mechanism, these
locomotives are fitted with a cut-out lever in the cab. When
this is pushed in the automatic reversing gear is thrown out
of action. If the lever is pushed in and again pulled out,
the engine is reversed. Thus the lever provides a method
of reversing by hand if required.

Where automatic reversing locomotives are employed,
the assembly of vehicles to form a train can be carried out
in a most realistic manner, for the movements of the engine
to and fro are governed entirely by remote control. In con-
junction with the use of the automatic couplings fitted to
Hornby Rolling Stock, this enables the train to be made
up without being touched by hand.

With the exception of the smallest electric engines that
do not reverse and the EPM16 Special Tank Locomotive,
the remaining Hornby Electric Locomotives, both 20-volt

A Hornby Metropolitan Train entering a station. The lamps of the Stations, Signals and Buffer-Stops are
illuminated from the 3A-volt circuit of the T6A Transformer.
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them is fitted for electric lighting and has a switch for put-
ting the lights on and off as required. The current supply is
taken direct to the lamps in the coaches from the third rail
by means of roller collectors mounted on the bogies. The
complete tram has a most effective appearance, especially if
operated after dark. I t  can be used to  deal with the through

traffic that its
prototype car-
ries on layouts
representing the
Met ropo l i t an
section of the
London Trans-
port organisa-
tion, or i t  can be
used for the
suburban ser-
vices of an elec-
t r i c  l ayou t
where main line
traffic is oper-
ated by steam-
type engines.

One of the
greatest advan-

tages of operating a Hornby electric layout is that it can
easily be supplied with current for lighting accessories. The
introduction of Hornby Accessories wired up for electric
lighting increases the realism of a miniature railway to a
wonderful extent. Nothing could be more satisfactory than
to see Stations, Engine Sheds, Signal Cabins and Goods
Platforms brilliantly illuminated. In addition miniature
railway enthusiasts can enjoy the thrills of seeing Hornby
Signals actually showing their red, orange or green lights,
exactly as do those of the signals on real railways. The
twinkling “ruby and emerald” effect seen after dark on real
railways can be attractively reproduced in miniature, and it

is great fun to run a
Hornby Electric
Railway fitted with
illuminated acces-
sories when the
lights of the room in
which it is laid are
switched off. The red
lamps fitted to Buf-
fer Stops and Level
Crossing gates can be
made to give their
warnings as in actual
practice, and shunt-
ing yards and rail-
way premises gener-
ally also can be
effectively lighted by
installing in them
Single and Double
Lamp Standards,

which produce a very fascinating effect.
These accessories are connected in a very simple manner

by means of the single wire system shown in the upper illus-
tration on this page. Each of the T6A and T20A Trans-
formers includes a special lighting circuit giving current at
34 volts in addition to, and independent of, the train-driv-
ing circuit. Thus the brilliancy of the lamps of illuminated
accessories is constant and does not vary with the position
of the speed regulator. The use of volts for the lighting
circuit was decided upon to enable Hornby Electric Rail-
way owners to make use of ordinary flashlamp bulbs.

and 6-volt, have to be reversed by manipulation of a
lever in the cab. Speed control however is still effected
without touching the engine.

Of the 6-volt Hornby Electric Locomotives, the EPM16
Special Tank is exceptional in that it can be completely con-
trolled from the lineside, both for speed and reversing. I t  re-
quires special
equ ipmen t ,
however, for it
is reversed by
reversing the
direction of the
current passing
th rough  the
motor. The Re-
verse and Re-
sistance Control
Switch there-
fore is made for
use with this
Locomot ive .
This has separ-
ate levers for
controlling the
speed and the
reversing movements. I t  must be used to control the loco-
motive, whether the Hornby Transformer- Rectifier or an
accumulator is used as the source of power. The Trans-
former-Rectifier is a composite instrument that reduces the
voltage of the alternating current mains supply, and then
converts it to direct current suitable for the Permanent
Magnet motor of the EPM16 Special Tank. I t  cannot be
used to operate any of the other 6-volt Hornby Electric
Locomotives.

The controllability of this engine makes it ideal for shunt-
ing work on a 6-volt layout, for local passenger and goods
service, and for all the miscellaneous ‘‘runabout” jobs that
fall to  the lot of small
tank engines in actu-
al practice.

Another famous
type that is repre-
sented in the Hornby
Series is the Metro-
po l i t an  E lec t r i c
Locomotive of the
London Passenger
Transport Board.
This is of special in-
terest in that it is not
a “steam-outline”
locomotive, but is of
the true electric type
used on complete
electric railway sys-
tems. I t  is included
in the realistic
Hornby Metropoli-
tan Train Sets, accompanied by appropriate coaches of the
compartment type that are used on the real trains running
on the service from the country districts through to the
City. The locomotive is finished in the familiar red-brown
livery and has quite an imposing appearance. Like all the
Hornby Electric Locomotives that represent actual
electric prototypes, it has headlights that light up from
the train-driving current.

The Metropolitan Coaches are of two kinds, one a first
class vehicle and the other a composite brake-third with
guard's and luggage compartments at one end. Each of

This illustration shows how Hornby Accessories fitted for Electric Lighting are connected. The earth terminal of the accessory'
is connected to a sleeper of the track by means of Flexible Wire attached by a Bonding Clip. The other terminal is connected

to the Transformer.

An interesting night scene on a Hornby electric layout. The accessories are illuminated from the Transformer,
and the Metropolitan Electric Coaches arc illuminated from the track circuit. The Coaches are fitted with electric

pick-up apparatus.
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The Fascination of the Hornby Control System :
By “Tommy Dodd”
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WHEN a layout is being developed from the elementary
stage by the provision of accessories of various kinds,

special attention usually is given to the signals and other
items required for safe operation. No lives are at stake in
the event of a collision on a miniature layout, but it is
necessary to have some means of control in order to obtain
correct running conditions and to improve the appearance
of the line. Each station should be provided with the
necessary signals, and points or sidings should be duly pro-
tected in a similar manner. On real railways these are
operated from a central point. It  is not absolutely neces-
sary to follow this plan in miniature, for Hornby Signals
and Points can be operated in a satisfac-
tory manner by means of hand levers. I t
is much more fascinating to raise or lower
a signal, or to move a point, in the same
manner as a real signalman, however, and
this can be done by making use of the
Hornby Control System.

Let us see first what the Hornby Con-
trol System is required to  do. The types of
signals chiefly used on British railways
are “distant” and “home.” The former is
placed at  a considerable distance ahead of
the “home” signal, and is distinguished
by having a fish tailed semaphore, the end
of the semaphore of
the “home” signal be-
ing square. The signals
are usually placed on
the left-hand side of the
track, in accordance
with the rule generally
followed in real rail-
ways in this country.
Besides the signals giv-
ing important indica-
tions to traffic on the
main line, there are others controlling entrances to  branches
or sidings. The Hornby Control System provides for the
operation of these and also for the working of the points
leading to branch lines or sidings, by means of wires moved
by centrally placed levers.

The first and most important item in the Control System
is the Lever Frame, by means of which the points and sig-
nals can be operated from a Hornby No. 2 Signal Cabin.
Three sizes of frames are now available, having two, four
and six levers respectively. The smaller sized Frames have
been introduced for use in situations where the Six-Lever
Frame is unnecessarily large. For instance, the one with
two levers can be used to  control a small halt provided with
“home” signals, one for each direction. Similarly the Four-
Lever Frame can be employed at a small station of this
kind if both “home” signals are provided with “distant”
signals in accordance with the regular railway practice. A
further advantage of the smaller Frames is that they may
be used to extend the signalling arrangements of a terminal
station where a Six-Lever Frame is used, if the station is
enlarged or extra sidings are laid down.

The most suitable place for the Lever Frame usually is
alongside a station, as in real practice, and on electric

railways it is advisable to place alongside it the trans-
former, or the resistance controller, if this is provided
separately, so that  complete control over all operations can
be exercised from one position. The Signal Cabin of course
is placed over the Frame itself, so that a very realistic
appearance is given to the assembly. The levers of the
Frame can then be handled without difficulty, as the roof
and back of the cabin are hinged. It is not absolutely
essential to cover the Lever Frame in this manner, how-
ever. In certain instances this component can be used as a
ground frame, especially where the two-Lever Frame is
concerned. Even a simple arrangement such as this gives

the railway owner a distinct thrill when
he realises the full advantage of being
able to control two signals, or a point
and its controlling signal, from the
one place.

The levers of the Frames are made to
operate signals and points by means of
special rodding. There is no difficulty in
wiring up signals or points, a pleasant
task that is fully dealt with in the leaflet
dealing with the Hornby Control System,
a copy of which should be in the posses-
sion of every Hornby train enthusiast.
The wires are fitted in the Guide Brackets

if their length makes this
necessary, and then he
alongside the track in
positions similar to those
of the points, rods and
signal wires used in actual
railway practice. Further
realism is given by the
inclusion of the Rodding
Compensator, by means
of which a pull given to a
signal or points wire can

be changed into a push, or vice versa, or by the introduc-
tion of the Rodding Traverse. The latter is designed to
carry the control wire from one side of the track to the
other, so that all signals and points, wherever they may be
placed, can be controlled from the Lever Frame.

In order to obtain the best results from the use of the
Control System it is desirable to  screw the rails down to the
baseboard, so as to supply the rigidity necessary to with-
stand the pull and push of the wires. I t  is not necessary to
screw down all the sleepers, and choice can be made from
those to be screwed down and those to which the Guide
Brackets shall be attached.

An effort should be made to plan the wiring on neat
lines. There are two good reasons for this. One is that the
system will work best when the various wires are kept as
straight as possible and as parallel to each other as cir-
cumstances allow. Buckled and twisted wires do not
make the use of the System easy. The second is that
the general appearance of the layout will be improved.

If the component parts of the Control System are care-
fully lubricated they will work smoothly and easily, so
that signals and points at  a considerable distance from the
Lever Frame can be operated without difficulty.

The Hornby Six-Lever Frame fitted inside a No. 2 Signal Cabin and connected by means of
special control wire to the Signals and Points. The Guide Brackets fastened to the sleepers by means

of nuts and bolts keep the wire in position.
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H.R.C. COMPETITION
PAGEJ oin the Hornby Rail-

way Company and
become eligible for
the competitions an-
nounced on this page.

□□□□□□□□□□ MIXED NAMES CONTEST □□□□□□□□□□
Competitions in which jumbled names are to be

deciphered have always attracted large entries, and our
-correspondence shows that H.R.C. members continue to
be as keen as ever on this type of contest. This month
therefore we are giving them a further opportunity of this
kind of showing their
skill.

In the panel in the
•centre of this page are
18 words, the letters
of which have been so
jumbled up  as to
make them appear al-
most undecipherable.
The words formed
when these extra-
ordinary collections
of letters are re-ar-
ranged are the names
of certain stations,
well-known loco -
motives and famous
trains, and competi-
tors are asked to discover these names, or at least as
many of them as possible. The stations represented must
be further identified by  giving the names of the  company
or companies on whose lines they are situated. The com-
panies owning the engines and trains in the list also must
be given, together with the wheel arrangements and
classes of the locomotives, and the places between
which the trains travel.

When the puzzling collections of letters have been de-
ciphered, a list should be drawn up in correct order,
with the additional information required placed after

each name. Every member should send in his list, even
if it is not complete, for all will encounter equal diffi-
culties, and an entry that is not correct in every detail
may win one of the many prizes offered.

The competition will be divided as usual into two sec-
tions, Home and
Overseas, and prizes
consisting of any pro-
duct manufactured
by Meccano Ltd. to
the respective values
of 21/- ,  15/- and
10/6 will be awarded
to the senders of the
three best solutions
received in each sec-
tion. In addition a
number of consola-
tion prizes will be
given to competitors
whose entries do not
quite reach the
standard attained by

the winners of the major awards, but are nevertheless
meritorious efforts. Entries should be written out on one
sheet of paper only, on the back of which must be
written the competitor’s name and full address and
H.R.C. membership number.

Envelopes containing entries should be marked
" H.R.C. January Mixed Names Contest1' in the top
left-hand comer and posted to reach Meccano Ltd., Binns
Road, Liverpool 13, on or before 30th January. The
latest date on which entries from competitors in the
Overseas Section can be received is 30th April.
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Voting Contest
In order to help us to decide which type

of competition is the most popular with
members, this month we announce a voting
contest on those held during 1936. Only the
main contest in each month’s issue of the
"M.M.” is to be taken into consideration,
and entrants are asked to say which of
these 12 contests they liked best. In addi-
tion they are required to give a list of what
they consider were the eight most attractive
contests in order of popularity.

Prizes of any product manufactured by
Meccano Ltd. to  the value of 21/-, 15/- and
10/6 respectively will be awarded to the
three competitors in each section, Home
and Overseas, who forecast the final order
of voting most accurately. In the case of a
tie for any prize, the prize money will be
equally divided.

Envelopes containing entries should be
marked "H.R.C. January Voting Contest”
and posted to reach Headquarters at
Meccano Ltd., Binns Road, Liverpool 13,
on or before 30th J anuary. The latest date
on which entries from Overseas competi-
tors can be received is 30th April.

COMPETITION SOLUTIONS
“September Photo Voting Contest”

The entries received in this contest show
that all the model railway photographs
reproduced on the H.R.C. Competition
Page of the September "M.M.” appealed
strongly to members. No. 9 proved the
most popular, but No. 2 received almost as
many votes, and only 78 votes separated
No. 5, the third in the list, from No. 1,
which was last but one.

The order in which the photographs
were placed by the massed votes of com-
petitors was as follows: No. 9; No. 2; No. 5;
No. 8; No. 3; No. 11; No. 4; No. 10; No. 7;
No. 12; No. 1; No. 6.

COMPETITION RESULTS
HOME

November “Layout Planning Contest.”—First: C. E .
WRAYFORD (6039), Moretonhampstead, Devon.
Second: J .  E .  MuRRELL (45368), London, S.E.24.
Third: W.  B.  HUDSON (1733), Weymouth, Dorset.
Consolation Prizes: C. PEMBERTON (39049), Dublin,
I.F.S.; N.  C. FERRY (47001), Timperley, Cheshire;
K. GANDY (7571), Sheffield, 8; D.  FOSTER (48290),Chester-le*Street, Co. Durham; L. J .  SLATER (49094),
Cosham, Portsmouth.

November "Word-Building Contest.”—First: L.  H .  C.
HAWKINS (43494), Burnley, Lancs. Second: C. J .
LYNCH (43333), Clifton, York. Third: J .  F .  O.  MiTCHELL
(5603), Edinburgh, 10. Consolation Prizes: J .  HARRisox
(45301), Padiham, Burnley; D.  M. DAVIES (40035),
Maesteg, Glam.; W.  B.  WiLKiE (11419), Aigburth,
Liverpool, 17; B. HARDIE (6792), Bristol, 9; J .  GALE
(19235), Lyndhurst, Hampshire; J .  C. SMITH (28291),
Bolton, Lancs.

OVERSEAS
August "Mystery Stations Contest”—First: I .

BROUGH (9112), Preston, N.I 8 ,  Victoria, Australia.
Second: R.  PEARSON (29199), Richmond, E . l ,  Victoria,
Australia. Third: G .  YuLE (34970), Balwyn E.8,
Melbourne, Australia.

August "Railway Photographic Contest.”—First:
R. B. McMiLLAN (959¾ Melbourne, S.C.3, Victoria,
Australia. Second: G. E .  SCHULZ (15425), Coromby,
Victoria, Australia. Third: H.  BENNETT (10615),
Auckland, S.W.2, New Zealand. Consolation Prizes:
D. PARKER (38595), Ontario, Canada; M. De  LiMA
(34925), Bombay 7, India.

“Summer Puzzle Contest”
The three mysterious objects illustrated

in these pages in the July, August and
September issues of the "M.M." were
respectively a Hornby Milk Can, seen from
above, and end views of a Switch Sleeper
with tumble type Lever and a Hornby Rail
Gauge Screwdriver and Spanner.
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A REAL RAILWAY COMPANY
WITH BOY DIRECTORS AND

OFFICIALS
HORNBY
RAILWAY
COMPANY

How to Become a Member of
the Hornby Railway

Company
Every boy who possesses a Hornby Train Set should join

the H.R.C. and thus become entitled to wear the badge of
membership, which is beautifully enamelled in  colours and has
as its central feature a tiny representation of a train. Al l  that
he has to do is to fill in  the application form—a copy of which
is enclosed in every Train Set, o r  may be obtained from the
Secretary of the H.R.C., Liverpool—and to return this together
with a remittance of 6d. (overseas 10d.) to pay for the badge.
Immediately on receipt of the completed form the applicant is
enrolled as a member of this great organisation, and a handsome
certificate to  that effect is forwarded to him along wi th  his badge.

Members of the H.R.C. are entitled to many privileges. The
chief aim of the Company is to enable its members to get as
much fun as possible from their miniature railways. This can
best be done by helping them to make their layouts and opera-
tions as realistic as possible, and competent railway experts on
the staff at Headquarters therefore are continuously engaged
in advising members how to make the best use of the material
at their disposal.

Join a Local Branch
The greatest fun is obtained from Hornby Trains by joining

one of the many local Branches that have been formed in  various
parts of this and other countries. These Branches are composed
of Hornby Train owners who meet together in order to carry
out railway operations on a more extensive scale than is possible
for a single individual. Every member should join a Branch
immediately, or  if one does not exist in his neighbourhood, he
should t ry  to induce other enthusiasts to help him to found one.

0

9

The H ornby Railway
Company is a world-wide
fellowship of Hornby
T rain owners, and was
formed to enable members
to get as much fun as
poss ib l e  f rom the i r
miniature railways. Its
President is Mr. Roland
G. Hornby, son of the

inventor of Meccano.

Wri te  for full  detai ls to
the Secretary,  Hornby  Rail-
way Company,  Binns Road,
Liverpool  13.
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members’ homes. Track operations have
been the chief feature of meetings, and
various layouts have been tried. A com-
petition has been held in which members
were invited to plan a layout suitable for
Branch use. Secretary: G. C. Low, 272,
Boldmere Road, Erdington, Birmingham.

SWAN (KIDDERMINSTER) .— The track has
been relaid on boards raised from the floor,
and converted from a single to a double
line. Train operations have improved as a
result of these alterations. Additions to the
layout have included two Hornby stations,
a goods platform, a signal box, a loading

WATERLOO (DUBLIN).—At track meet-
ings main and branch line services are run,
and a new layout has been planned for the
main line. All the Branch locomotives are in
operation, with the exception of three,
which are at present being overhauled.
Secretary: S. B. Carse, 38, Oakley Road,
Dublin.

ISLINGTON.— Members have been very
busy preparing for the Exhibition, which
was recently held at the club-room. The
Branch layout, incorporating a new cross-
over, was carefully arranged, after which
members rehearsed train operations until

a high degree of efficiency was
attained. The Exhibition was
a great success, and in addition
to the layout, a scale model
"Mountain” class tender loco-
motive and a scale model aero-
drome were on view. A Cine-
matograph Show was held, and
chemical demonstrations were
given. Much amusement was
caused by a mock "art gallery."
Models built by the Meccano
section also were a prominent
feature of the display. A detailed
report of the Exhibition was
published in the “Islington
Gazette” comment being made
upon "the impressive* technical
skill and knowledge of the mem-
bers.” An enjoyable visit has
been paid to the L.M.S. R. Motive
Power Depot at Camden. Secre-
tary: S. W. Gardiner, 3, Tiverton
House, Pleasant Place, Canon-
bury, London, N.I.

AUSTRALIA
SYDNEY.— With a full-time Secretary, the

Branch rooms are now open daily. The lay-
out has been thoroughly overhauled in pre-,
paration for the heavy summer traffic, and
many improvements have been effected.
Automatic electric signalling has been in-
stalled throughout, and stations with ter-
minal facilities have been provided, with
distant control from the next signal box, as
well as local control. New carriages have
been constructed in the Branch workshops,
and certain station layouts are being re-
modelled. The possibilities of an  electric lay-
out are being investigated, but clockwork
trains are at  present found to  give better ser-
vice, in addition to  providing occupation for
more members. The erection of a new club
building is under consideration, and the
Branch has at  present collected about /4,000
towards its cost. Interest in railway photo-
graphy is increasing. Secretary: T. Watson,
Box 1749J J.  P.O. Sydney, N.S.W.
Branch Recently Incorporated

315 .  BURNLEY GRAMMAR SCHOOL.— J .  N .
Leedam, 9, Rcdlion Street, Burnley.

Branch News
LoSTOCK GRALAM.  — This recently in-

corporated Branch is making steady
progress. An attractive layout has been
laid down and tested, with satisfactory
results, and members are engaged in
running experimental trains so that time-
tables can be worked out. Helpful sugges-
tions have been made by visitors who
have been entertained at the club-room.
Secretary: A. Milligan, Wincham Hall,
Northwich.

BEDFORD SCHOOL.—The relaying and
electrifying of the Branch layout
is nearing completion. The track
has been fastened to boards
mounted on trestles, chicken grit
being used as  ballast, and a viaduct
built of Meccano parts, with a
deck of three-ply wood, has been
incorporated. The line between
Leicester and St. Pancras has been
completed. Leicester Station, built
of wood, is almost complete and
has been painted stone yellow. A
visit has been paid to the North-
ampton Motive Power Depot and
Goods Yard, where members en-
joyed a run on the footplate of a
Standard "Mogul.” Members fre-
quently observe railway opera-
tions from local stations and signal
cabins. Plans for the future include
visits to the Wolverton Carriage
Works, and the Motive Power
Depots at Rugby and Willesden.
Secretary: J .  E. D, Rothwell, 6,
Kimbolton Avenue, Bedford.

NORTHAMPTON.-— Timetable run-
ning is the main feature of track
meetings, at  which attendances continue to
be excellent. On Games Nights members
are allotted a station, and inter-station
competitions are held. Interesting talks
have been given on " J  Day in a Running
Shed,” by the Chairman, and “Twice
Round the Clock” by D. Rushton. The
sale of chocolate at meetings has benefited
Branch funds. Secretary: D. K. Adams,
8, Cedar Road, Northampton.

PLYMOUTH.—The Branch Exhibition
was held shortly before Christmas in the
Upper Abbey Hall. The chief feature was a
demonstration model railway layout.
Operations at  track meetings continue
to be very successful, and some interesting
layouts have been evolved. Concerts have
been held as a variation, the entertainment
being provided by various members and
the Leader, who has contributed some very
amusing Devonshire dialect sketches.
Secretary: R.  G. Symons, 47, Lisson
Grove, Mutley, Plymouth.

SUTTON CoLDFiELD.— Every effort is
being made to obtain a permanent club-
room; meetings at present are held at

Members of the H.R.C. Section of the Maylands (Perth; M.C., photographed while
on a recent outing. Leader: Mr. V. Malmgreen; Secretai7: M. Thomson. Excursions
and visits to places of interest arc included in the varied programme of the club,

which was incorporated in February 1936.

gauge, a colour light signal and a loco-
motive. These have been lent by Mr. B.
Oakley, a new member, who owns an
extensive model electric layout. Mr. Oakley
also owns a passenger carrying garden
locomotive, and members are looking for-
ward to  visiting this. An enjoyable day has
been spent at the Wolverhampton G.W.R.
Sheds. There members examined loco-
motives of many classes, including
"Castles,” "Saints,” "Halls,” "Bulldogs,”
"Dukes,” "Kings” and the new "Granges.”
Secretary: A. Hamblin, Black Bull Hotel,
Swan Street, Kidderminster.

ARDSLEY.—Members have been very
busy relaying the Branch track and con-
structing a viaduct, with a span of 10 ft.,
for incorporation in the layout. After
several experiments, timetable services on
the new track are now being run success-
fully. Each signalman has been supplied
with a clock, checked with those of other
officials, so that trains can be run exactly to
time. A Library is to be formed for the use
of members. Secretary: G. Etherington, 3,
Oxford Street, Ardsley, Barnsley, Yorks.
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SETS (POSTAGE EXTRA) NEW KING EDWARD STAMP & TURKS ISLE PKT. FREE!
5 Malta ............... 2d.

10 ,..................... 5d.
I . ,  Jubilee . . .  2d.
5 Mauritius ,.. 3d-
1 ,, Jubilee 4<L
5 Nigeria . . .  3d-
l ,, Jubilee 2d.
5 Newfoundland 2d.
1 „ Jubilee 3d.
5 Straits Settlemts.2d.

10 „ » 5d.
1 „ Jubilee 4d-
5 Trinidad .. .  2d.
1 „ Jubilee 2d.

lOCevlon .. .  2d.
15 „ .. .  4d.
20 M . . .  6d.
1 „ Jubilee 2d.

J. RUSSELL
23, Shanklin Drive, Westcliff-on-Sea

4 Negri Scmbelan 3d.
4 Perak ............... 3d.
4 Selangor . . .  3d.
5 Fed. Malav State 2d.

10 „ „ 5d.
10 China .. .  . . .  2d.
35 Japan ............... Gd,
5 Philippine .. .  2d.

10 „ .. .  5d.
10 Dutch Indies . . .  3d.
5 Hong Kong .. .  2d.

10 „ . . .  5d.
1 ,, Jubilee 3d.

15 Persia ............... 6d.
5 Palestine .. .  2d-
5 Syria ............... 2d.
4 Lebanon . . .  2d.

I
We anticipate an unprecedented demand for this wonderful packet of 31 varieiiest so advise early application.
I t  includes a beautiful unused stamp from Morocco Agencies, the first of the new Colonial King Edward issues,
an unused black Turko Island Stamp, Sets of Deccan, Charkari State, Denmark, Bohemia, Australia, I.F.S.,
Canada, Stamps from Holland (Jubilee), Manchukuo, Persia (Lion), Set Japan (Chrysanthemum), and finally a
stamp depicting the Duke of York and the world's largest triangle stamp. Absolutely free- Just send 2d. for

postage and request approvals and free Catalogue.

LISBURN & TOWNSEND (Dept. M.M.) ,  LIVERPOOL 3

EE) EE  Wonderful 1937 offer"IVEE 20  New issues and Novelties
Including Algeria (centenary), Bermuda (Hamilton Harbour), France (new colour),
Ivory Coast (head of Native Girl), Ju  go-Slavia (Boy King Peter), Morocco Agencies
(King Edward VIII), Perak, Roumania (Air Mail), Selangor, Senegal (bridge), etc.
I will send this collection absolutely free to all stamp coliectors sending 2d. postage.

(Abroad 4d.)
G. P. KEEF, WILL1NGD0N, EASTBOURNE, ENGLAND.

ABYSSINIA
A timely offer, which should not be missed, of a superb
MINT set of 30 diff. stamps from this mvsterious
country, mostly 1917 31 issues (eat. over £1), with
scarce AIR STAMPS, COMMEMORAT IVES, PICTOR-
IALS, ETC. Price 5/- only, secure them while you can.
We offer superb collections of any country at bargain

prices. Full lists FREE.
NORRIS A CO. (Dept MJ, NORWOOD, LONDON, S.E.19

THE “DIAMOND” PACKET is THE ONLY PACKET
OF UNSORTED STAMPS ON THE MARKET with 15 years’ reputation behind it. It  contains approx. 1,000 UN-
SORTED STAMPS from Convents abroad. MANY RARE STAMPS have been found in it. 1 pkt., 1/6; 3 pkts., 3/9;

5 pkts., 6/-. All post free inland. Postage to Colonies 3d. per pkt. extra. Foreign, 6d- extra.
Ask your stationer for the “Diamond" packet.

SPECIAL TURKS ISLANDS JUBILEES complete set, used or unused, 5 6.

0.  NERUSH (Dept .  A], 68 ,  TURNPIKE LANE, HORNSEY, LONDON, N.8.
r —

THE ‘SHIP' PACKET This marvellous packet is offered under cost as an advertisement, 45 different stamps < t f t i -  LLLL1L1*LL IX
each with a ship on i t  A regular armada. GABOON, New Issue SENEGAL (Canoe), rffWWl’h
wonderful flotilla of caravels from DENMARK (complete set), NEW CALEDONIA, «
IVORY COAST, COSTA RICA, a fleet of 7 CHINESE junks usually sold at 10d_, TRINIDAD & TOBAGO, MAURITIUS, SOUTH
WEST AFRICA, NEWFOUNDLAND, U.S.A., B. GUIANA, set of S. AFRICA, GREECE, POLAND, INDO CHINA, FRENCH
OCEANIA, etc. Price 4|d., postage l£d. (abroad 3d. extra). Purchasers of this packet asking for approvals receive
FREE set of 3 SPAIN (Columbus, each with his ship on it). Senders of addresses of stamp collectors receive FREE
set of 6 VENEZUELA or 6 PERSIA, 100 BRITISH COLONIALS 1/-, 20 AIRPOST 6d., 6 TRIANGULARS 6d. ,

50 PERSIA 4/-, 2 ASTRID (mourning stamps) 2$d., VOLUMES OF B.O.P. CHEAP.

H. C. WATKINS (M. Dept.), Granville Road, BARNET

TRIANGULAR & NYASALAND PACKET FREE!
This Marvellous packet contains a fine New TRIANGULAR Air Mail Pict.; Large BR. NYASALAND Pictorial; Old NATAL (Q.V.); Fine set 4 South African Pictorials; HONG-
KONG (K.G.); China Sun Yat Sen; Fr. Peace; NEW Ivory Coast Pict.; Set U.S.A. Chicago Exposition Picts. SUDAN, etc., ALL FREE to those enclosing l d. postage and requesting
our BARGAIN appros. containing Jubilees and Large Pictorials, etc. For BARGAIN pkt. see Dec. "M.M ” THE PUKKA STAMP CO., 27, NORMANDY AVENUE, BARNET.

Ail-Mint Brit.  Empire Bargain Packets
Senior Packet of 28 different Mint Stamps from the
British Pacific Islands of Aitutaki, Cook, Fiji, Gilbert
and Ellice, Nauru, Niue, New Hebrides, New Guinea,
Papua, Rarotonga, Tonga, Samoa and Western Samoa,
a t  the Bargain Price of 2/6-
Junior Packet of 16 different Mint Stamps from the
above countries. 1/-.
Senior Packet of 40 Different Mint Stamps from the
British Atlantic Islands of Antigua, Ascension, Bahamas,
Cayman, Dominica, Falklands, Grenada, Leeward Is.,
Montserrat, St. Helena, St. Kitts, St. Lucia, St. Vincent
and Turks and Caicos is. At the Bargain Price of 3/3.
Junior Packet of 22 Different Mint Stamps from the
above Colonies. Price 1/6.
Senior Packet of 33 Different Mint Stamps from the
British African Countries of Basutoland, Bcchuanaland,
B.E.A., British Somaliland, Gambia, Morocco Agencies,
Tangier, Seychelles, Sierra Leone, South West Africa,
Soudan, Swaziland, Kenya-T-U., Zanzibar and
Mauritius, at the Bargain Price of 2/3.
Junior Packet of 12 Different Mint Stamps from B.E.A.,
Morocco Agencies, Seychelles, Soudan, Kenya-T-U.,
Zanzibar and Mauritius. Price only 7d.
Senior Packet of 40 Different Mint Stamps from the
British Asiatic countries of Bahrain, Borneo, Brunei,
China on Hong Kong, Cyprus, Johor, Kedah, Kelantan,
Kuwait, Maldivc Islands, Negri -Sem bilan, Pahang,
Palestine, Perak, Sarawak, Selangor, Trand-Jordan and
Trengganu, a t  the Bargain Price of 2 '6.
Junior Packet of 17 Different Mint Stamps from the
above, except China on H.K. and Kuwait. Price only
9d.
The Four Senior Packets, containing 141 Different Mint
British Colonial Stamps, from the countries named
only, price only 11/-.
The Four Junior Packets, containing 67 Different Mint
British Colonial Stamps from the countries named only,
Price only 3/6.
All Postage Extra. Cash with Order. Subject Unsold.
EDWARD SANDELL, 10, Evelyn Grove, Southall, Mddx

25 DIFF. FRENCH COLS. FREE. Request approvals.
—Winter, 89, Cobham Road, Seven Kings.

600 BRITISH COLONIALS on approval. Pick at |d.
each.—Sanders, 90, Ncwlands Avenue, Southampton.

TRIANGULAR PACKET

— ansorted otampsj
GUARANTEED UNPICKED

Many good stamps are co be found
and there is always the chance of

a real “Find” being made.
y WCMfhT —CANNOT
BE BEATEN FOR SHEER VALUE

J lb .  (abt.  2,000 stamps) . . . 2 / 6  Post Free
1 lb .  ( „ 4.000 „ ) .  - 4 /6  t t „
2 lb .  ( „ 8,000 „ ) . . . 7 / 6  „ „

Abroad —add 6d. per 1 ft>. Exira for  postage
SAMPLE { l b .—1/6  Post Free, (d i road 1/10}

PHILIP J. DYKE
35, Buckleigh Ave., Merton Park, S.W.2Q

This rare and beautiful stamp was issued by Spain to
commemorate the explorer Columbus, and shows his
Flagship—Santa Maria. I am presenting it FREE,
together with a collection of 10 other fine Spanish
stamps to all readers requesting approvals and en-

Hosing 2d, postage. None sent abroad.
MICHAEL HERBERT (Dept. M.M.), 8, Woodstock Road,

WALTHAMSTOW, LONDON.

The NEW “TRANSPORT” Packet
Contains a wonderful assortment of 44 foreign and
colonial stamps including the following, which depict
various means of transportation, Tunis (water carrier),
Senegal (bridge and boats), Mauritania (crossing
desert), Mid. Congo (train and bridge). Sth. Africa
(ship), Germany (aeroplane), Austria (horseman),
Indo China (boat), Mozambique (aeroplane), Gaboon
(raft), Greece (bridge and liner), St. Pierre and M.
(trawler), Fr. Guinea (native carriers), Dutch Indies
(Steamboat), Madagascar (native transport), Brazil
(aeroplane), Belgium (train), Roumania (aeroplane),
Newfoundland (steamship), Fr. Morocco (camels).
Price 6d. AU purchasers asking for approvals will

receive large Ceylon pictorials free.
BURDOCK & FLURY,

4, MARLBOROUGH ROAD, LONDON, S.W.19.
COLLECTOR DISPOSING OF DUPLICATES to

increase main collection. Send for approvals |d .
upwards. Personal advice willingly given to beginners.
—Hills, 42, Warham Road, Wealds tone, Middx.

ONE THOUSAND STAMPS
ON APPROVAL

From which you may select any 100 £orr 3/*-.
This selection is not made up of the very commonest*
varieties, but contains stamps catalogued, at I / -

each or more, (1 do not sell less than. 100.)
H. HARDY, HoyIand,” Potter Heigham,. Norfolk.

Ivory Coast, 4 New Pictls., Holland Triangle, Tauna
Touva Triangle, Mozambique Air, Kenya Pieti.,
Germany Railway, Hindenburg, Saar, Queen Astrid,.
U.S.A. Air, Iraq, Persia. With Colonials 6dj free.

Cheap Selections if desired.
J .  R, MORRIS, 9, Audlcy Road, Folkestone, Kent.

APPROVALS. Better class only. Incl nd jug Mint and
used British Colonials and good class . foreign- Com*
petitive prices.—E. Lord, Grafton Road, Keighley.

ALL BRITISH COLONIAL APPROVALS
Fine BRITISH COLONIAL PICTORIAL SETS OF CAYMAN ISLANDS and GAMBIA F R E E to all Collectors sending 2d. in stamps and requesting ALL BRITISH COLONIAL
APPROVALS. BRITISH COLONIALS ONLY on approval at bargain prices, including JUBILEE and NEW PICTORIAL ISSUES, West Indies, East and West Africa, Cyprus,
Iraq, Newfoundland, Papua, and many other fine Colonials. (No stamps sent Abroad.) C. H. SHAW (Dept. M.l), 95, CHRISTCHURCH AVENUE, KENTON, HARROW.
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HOW POSTAGE STAMPS ARE MADE
I N a recent stamp article we made a very strong point that the

young stamp collector should not content himself with merely
hoarding stamps, but should
seek to discover for himself their
whole story. This month, there-
fore, we intend to deal briefly
with some of the manufacturing
processes through which a stamp
passes, a subject that has a far
greater importance than may be
realised at  first sight.

Most of the great stamp
rarities owe their distinction to
some slight freak of chance that
occurred in production, and a
knowledge of the production

processes will help readers to understand how those rarities occurred.
Such variations occur frequently among modern issues, and this
knowledge therefore will make it  easier to  recognise
modern stamps that may become rarities.

We need to turn only to the British Silver
Jubilee stamps issued in 1935 to illustrate this
point. As can be seen in our illustration of the
Colonial Jubilee design, in which the principal
feature is a view of Windsor Castle, the castle
flagstaff is represented by a line projecting from
the central tower. Additional lines have been
found here and there projecting from the battle-
ments on several of the stamps in the series, and
these have come to be known as *‘additional
flagstaffs.” Some of these lines are secret marks
put in by the printers, others are accidental, and
according to their individual importance the

Monthly." Eight sheets of the King Edward | d .  value, overprinted
5 centimes for use in the Morocco Agencies, bear a thick black bar
running through the word
“postage" on three stamps
on the third row from the
bottom of each sheet. Ex-
amination suggests that a
printers' rule dividing up the
rows of plates used in over-
printing has dropped slightly,
picked up ink and registered
itself on the sheet of stamps.
On the first sheet the line is
faint and short, and it grows
longer and longer and more
definite on each succeeding
sheet. Gibbons offer strips of three stamps showing the error on
one at /10, although the list price of a normal stamp is only Id.

The commonest varieties of paper that are used
in stamp printing are known as "wove” and
"laid.” Wove paper, which may be identified by
the evenness of its texture, is very similar to the
paper employed in the printing of the “M.M”
Laid paper can be distinguished by parallel
watermark lines running across the paper. Other
papers are "granite,” which derives its name from
tiny flecks of coloured fibre, "pelure,” a thin semi-
transparent paper of exceptional strength, and
"quadrille,” which is distinguished a network
of watermark lines forming a pattern of squares
or rectangles.

The paper used for most modern stamp issues
bears a watermark device in its texture with the

The G.B. Silver Jubilee 2Ad. Perf. 14J x 14.
Photogravure.

N.Z. Empire Chambers of Commerce 1936
Congress Commemorative. Perf. 114. Recess

printed.
prices of the stamps on which they appear range
higher above those of normal stamps.

A more striking variety occurred among the Silver
Jubilee issues of Great Britain itself. Several different
shades of colour were tried out for the various stamps,
including a Prussian blue and a simple blue for the 2Jd.
value. Ultimately the simple blue was decided upon,
but by mischance a quantity of stamps in the Prussian
blue trial colour was issued. A stamp collector who
bought two or three of these stamps at  a North London
post office noted the distinct difference between the
stamps he was given and the normal stamps. He
immediately returned to the post office and bought
up a big block of the stamps, which later he sold to a
dealer. To-day these specimens are commanding /40
each instead of 1/-, the catalogue value of ordinary
specimens.

The principal features of a stamp, apart from its design, are the
paper on which it is printed, the watermark in the paper, the
printing process adopted for its production, the colour of the ink,

and the system adopted for separating the
individual stamps. A variation of any of
these will create an important variety,
although not necessarily a scarce one.
Scarcity can only arise when very few stamps
are issued showing a particular variation.

It is only on very rare occasions that a
scarce variety springs from the purely
mechanical production processes. Strangely
enough, however, the first important variety
among the new King Edward stamps arises
from the printing process. This error was
recorded and described at length in the
December issue of "Gibbons Stamp

higher and object of rendering forgery of the stamp difficult. In some cases the
watermarks are so arranged in the sheet of paper that only a single

watermark appears in each stamp. That method
involves extreme caution in the registration of the
paper and the printing plates, however, and to-day
multiple watermarks are more commonly employed.
In such cases the device, in whole or in part, appears
several times in one stamp. Typical instances of the
multiple watermark are the "multiple script C.A."
and the "multiple E.8.R.” that are used in the current
British Colonial and G.B. stamps.

Most watermarks are easily visible when the stamps
are held up to the light, but it should be remembered
that the mark reads from left to right. A watermark
therefore is seen in reverse when it is examined from
the back of a stamp.

The paper used in stamp printing usually is specially
prepared to give a good printing surface, and to prevent the
removal of postmarks from used stamps. The three commonest
surfaces are chalky, enamelled and tinted.
It is difficult to distinguish between chalky
and enamelled papers by merely looking at
them, but the difference can be seen on
rubbing their surfaces with the edge of a
silver coin. On a chalky specimen a fine
pencil line is produced by this test, but no
line is formed on the enamelled paper. The
so-called silver coins of Britain to-day are
useless for the purpose of this test, and it is
better to use a well worn but clean coin
of early date.

Tinted surface papers at one time were
used quite commonly among British Colonial
Stamps. The adoption (Con/inweiZ on page 59)

Swedish Parliamentary Commemora-
tive 1935. Imperf. x Perf. 10. Issued
for use in stamp vending machines.

Recess printed.

The Multiple Script C.A.
watermark introduced in
1921 for various British

Rose spray single water-
mark used for various
G.B. issues 1867/1880.
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If you collect only BRITISH
EMPIRE stamps, then this is the
finest possible album for them—
“THE IMPERIAL”

Coronation
NEWS!

Your name  and address  WRITTEN (not typed)  on  above envelope and
posted  to  you from each  of t he  64  British Dominions  and  Colonics  on

Date  of Issue o f  t he  New King George VI  stamps.
Most Colonies  wil l  issue the i r  first new  stamps on  CORONATION DAY.

SOME HAVE APPEARED ALREADY.
The eleven s t amps  from the Morocco Agencies, posted
on  da t e  of issue, Oct .  26 th ,  1936 ,  a re  a l r eady  sold  a t  10C

the set  ( face va lue ,  9d.),
LAST DATE FOR RECEIVING ORDERS  JAN.  31st,  1937. Even  then
you may have missed one  o r  two Colonies on  First Day .  In  such case cove r s

will be  posted as  soon as possible a f t e r  da t e  of issue. Prices:
Ad.,  I d , ,  l i d .  ( and  whe re  issued . | d . )  f rom

each  o f  64  Colonies  . . .  . .............. £1  10  0
As  above,  bu t  t o  3d .  va lue  ................ . . .  £4  0 0
Comple t e  se t  t o  £ 1 va lue  ............................ £100  0 0

id .  s tamps in most colonies  will be  released a f t e r  first issue.
These  will be  sen t  on  separate  FIRST DATE COVER.

6d. ANOTHER UNUSUAL OFFER 6d.
Those not o rde r ing  complete sets  may have  the new  s tamps  posted d i rec t
t o  them from any  count ry  in  the  Empi re  f rom 6d .  each  ( id . ,  Jd .  and  l id,}.

These  will NOT necessarily be  pos ted  on  da te  of issue.
Place your orders now for MINT  King  George  VI  Colonia ls  a t  2d .  in the 1/-

over face va lue .  These  will be  in enormous demand .
VVWxVVL VV'A A-Ar/VVVVWVVV-.TZVT.■VVVV /VVVVVVV-iA-VV ft, -lA. VVVV

| Have  you read "An t igua  Penny  Puce , ”  by  Robe r t  Graves? |
| The  book of  t he  year. 7 ' 6 ,  pos tage  6d .  ex t r a .

INVESTORS' STAMP CLUB
Here  a r c  some of t he  s t amps  sent out in  our 6d .  mon th ly  packets:

i d .  ro  2d .  min t  Nigeria Jd .  t o  2d .  min t  Bermuda  2c  to  9c  used Cey lon
Jd.  t o  2d .  m in t  Sc. Lucia 12  Jubilees 5 c t o  20c  used Kenya

WHY NOT JOIN.  6d. PEP MONTH.  5'-  PER YEAR.

OiaSGI □□□□on K■ ■ S........ ...
7J□□□□□□ E |;

M s -4 a eg □nnuL-i * '
is a F* a a □□no- U-

□ F<:S,
BH ______ _

nnc

The popular  ' ' IMPERIAL '*  is now a per-
manen t  a lbum for al l  Empi re  issues up  to
the end  of King George’s  reign—the  new
Second Volume bringing it up  to  mid-1936
hav ing  just been  publ ished.
There ’ s  a separate space for everything m
the  " IMPERIAL '*  w i th  s tamps  on  right-
hand pages on ly ,  facing a dea r ,  i l lus t ra ted
catalogue (sec il lustration).  When  cons ider -
ing a new a lbum,  make su re  you don ' t
over look  the  ' ‘ IMPERIAL,"

Fur the r  Details on  Reques t

STANLEY GIBBONS LTD.
Dept. S.15,  391  Strand, LONDON

W.C.2

PRICES:
Clo th -bound  Ed i t i on

Le t t e red  tn  gold,
Avai lable  i n  red and

green .
Vo l .  I .
( 1840-

mid -192  8 )
Vol .  IL  1 n / r

(Mid-1928-  | 4  0
mid-1 936 )
Pos t  ex t r a :  Vo l .  1,
U .K .  Is., add .  wgt ,  11
lb .  Vol .  Il ,  U .K .  9d . ,

abd.  1(9.

21 ' -

ARCHIBALD F. McQUARRlE
161a ,  S t r and ,  London ,  W.C.2 ,  Eng land

Tel: Temple Bar
864Z

KENYA
1 May 1935, Pictorial set of 7 Kenya—Uganda—
Tanganyika, showing Mt. Kilimanjaro, Jinja Bridge,
Arab Dhow, Lion, etc. All with portrait of King

George V and so shortly obsolete. The set 9d.

WARE

KING EDWARD VI I I
The set of 4 values King Edward G.B. overprinted
for use in Morocco, unused, sent free to all genuine
applicants for approvals enclosing 2d. postage.

Bound to be a short-lived set.

GERMANY
10 Ju ly  1935. Railway’Centenary. Fine used pictorial
set including first German locomotive, The Eagle,
and as a contrast, the 25 pf. shown ng The  Flying

Hamburger. Obsolete set of 3 (cat. 1/5),  9d.

R.  D .  HARRISON - ROYDON

---------- 1936  ----------
This fine FREE collection of 1936 stamps, containing
Triangular, Commemorative, Pictorial, Air Mail,
Overprinted, Tax and other types of stamps, is yours
for the asking. I t  includes Australia (Submarine Tele-
phone Cable and Amphitrite); France (Sower— new
colour); Liberia (Triangular Air Mail—First Service);
Algeria (A Halt in the Sahara); Belgium (K. Leopold);
overprinted Gaboon (Raft on R. Ogowe) and M,
Congo (M indouli Viaduct); Malaya (new types); Japan
(ML Fuji — Hakonc National Park); new wink, type
of New- Zealand (Pied Fantail Bird); Ivory Coast
(Baloue Woman); Dominican (Library Fund); Ecuador
(long oblong Tobacco Tax ovptd.); Egypt (Posthumous
King Fuad issue); Iran (Shah Pahlavi); Esthonia
(Pres. Konstantin Pats); Portugal (Temple of Diana);
Belgium (State Seal), and several Fr. Cols. It’s the
finest gift offered. Absolutely FREE to all genuine
applicants for a ‘Grey’ booklet of stamps on approval
who enclose 2d. in stamps. Latest Price Lists, {Albums,

Accessories or Packets) free on request.
WINDSOR STAMP CO. DepL M),

59, LEE ROAD, BLACKHEATH, S.E.3.
»■1  SPECIAL NEW YEAR OFFERS UM
K] rprr  To genuine approval applicants, and to
[I r K t t  purchasers of any  of the under-mentioned
1 packets: Set of 9 Georgia Complete to 5 Roubles;
' |  15 Colonial Jubilees (Different) 1/6;  20 at 2/3;
■ 25 a t  3/-, 30 Commemoratjves, all different,
■ Colonial and foreign 1 /3. 9 Ceylon. 2c.—30c.
H K.G. Pictorials fine used 1/- .  60 British Colonials
■ (Only Pictorials, Comms, and Jubilees) 3/3. 100

Persia 2/9.  100 French Colonials 1/6.
iU Cash with order— postage extra,
H T.  R. Hughes, 'Ibis Cottage/ Long Park, Amersham.

LOO DIFFERENT STAMPS FREE to  applicants for frd.
approvals.—Cox, 14, Broadmead Ave., Worcester Park.

Far Eastern Packet Free!
This huge FREE GIFT parcel contains 506 unsorted
foreign stamps, many scarce from Konangtcheon,
Japan,  Gwalior, Charkhari, China, Ivory Coast, India,
etc. Jus t  send 2d, postage and request my Famous
Extra  Large Discount Approval Sheets. (Abroad 6d.

P.O.) Price of parcel without approvals 1/-.
E. EASTICK, 22, BANKSIDE ROAD, BOURNEMOUTH.

A PATRIOTIC PACKET
Current issues will soon become scarce -grasp

the opportunity now before the new King's
Stamps appear and prices rise.

Buy an  Empire Packet containing only
unsorted British Colonials from Trading Stations
and Outposts of the Empire.

Includes Silver Jubilees, Commemoratives,
Pictorials, Obsolete Issues, &c., &c.
100 for 1/- ;  250, 2/-; 500, 3/9;  1.000, 7/3.

(All post free, abroad 3d. extra.)
J am giving to all purchasers of 3/9 and over

a Queen Victoria Labuan stamp, cat. 3/6.
Remit by  Postal Order only.

K. HUMPHRIES (Dept. M),
East Wittering Road, East Wittering, Chichester,

Sussex.

EGYPT
The land of mystery and weird stamps.

3 1926 Navigation U 2/6 5 1936 Agricultural M 2/9
3 1927 Cotton U 2/3 10 Air Mail Current M 1 /9
3 1927 Statistics U 1 /6  1 1936 Army Post M 4d.
2 1928 Medical M 1/- 4 Sudan Air Mails U 2/3
■1 Gibraltar ’ Rock’ M 1 / -  5 Papua |d .  to  3d. M 1/-

Cash with order. Postage extra.
H. L.  Gomm , 41, Upper Cranbrook Rd., Redland, Bristol 6 .

F STAMP WALLET
R (Size 51 by  3J inches), fitted with PERFORA-

TION GAUGE, etc., and containing a fine
pictorial set of 3 RUSSIA (Boy Scouts Issue)E free to approval applicants enclosing 3d.

{Abroad 6d.) for postage and packing.

E A.  B .  LEWIS  (Dep t .  C7) t

16, Cricklewootl Lane, London, N.W.2
4 POPE -KI  NG (Catacombs), 4 Mozambique Airs for

3d. with approvals.—G. Kingsrattl, New Barnet, Herts.

New Zealand. Chamber of Commerce
For 30 days (abroad 60 days) we offer our special gift
packet including one of the above stamps in GEM
STAMP WALLET to applicants for our approval

sheets enclosing 2d, for postage.
Department 256.

ERRINGTON & MARTIN,
SOUTH HACKNEY, LONDON, E.9.

Established i860.
100 diff. Stamps Free to approval applicants, good

discount.—Gosling, 21, Fowling Road, Ipswich.

■ fl  ■ ** unique packet contains stamps bearing the heads of Murdered persons only. RUSSIA (Czar), murdered in a cellar. ITALY, Romulus and| [La Eg JUfl 1 | Q | |  BJ  Remus (one killed the other); Casar (stabbed). JUGO-SLAVIA, special mourning stamp fur King Alexander (who was shot).  4 CHINA,: I |WI BtH nS SJ L i  Martyrs issue Teng-Keng and his three compatriots (all were assassinated). GREECE. Rigas Feros (poet, killed by the Turks). U.S.A.,
■ ■■  in  W n B i  ■ President Lincoln (shot in a theatre). Absolutely FREE. All you have to do is to send l |d .  postage and ask for approvals. Senders of

P ACUFT FDFF  collectors' addresses receive 6 Persia or 6 Venezuela free. 1(H) British Cols., 1, 20 Airpost, 6d.; 6 Triangular, 6d.; 20 Brazil, 8d.; 1,000I r rtC-C. different, 3 /11.  H. C. WATKINS (M. Dept), GRANVILLE ROAD, BARNET-
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Stamp Collecting—(Coftfwuoi from page 57) ]□□□□□□□□□□□□□□□□□□□□□□□□[

Stamp Gossip
and Notes on New Issues

□□
□□

□□
□□

□□
I

of pictorial designs has led to their gradual
disappearance, however, and "whitebacks,”
as  such stamps were known, are found only
infrequently nowadays.

Our references to  watermarks and special
surfaced papers will have made it  plain that
elaborate precautions are taken to defeat
attempts at forgery. The biggest safeguard
in this direction, however, is in the use of

Christmas Charity IssuesShipping Designs
Those of our readers who are forming

collections of shipping stamps will find
several new issues to interest them this
month. Three of the illustrations on this
page bear shipping designs drawn from
parts of the world so wide
apart as New Zealand,
China and Roumania.

The New Zealand stamp
is the 6d. value from the
Chamber of Commerce Con-
ference commemorative
series to which we referred
in "Stamp Gossip" in the
November "M.M.” The
view on the stamp shows a
cargo steamer loading at
the wharves at Wellington,
and in the top left corner

what are known as  "fugitive” printing inks.
These inks are affected very badly by mois-
ture, which makes them lose their brilliance
and tend to  "run,” and attempts to remove
postmarks therefore are rendered abortive.
For this reason, collectors who attempt to
free the backs of their stamps from paper by
floating off in water, should be very careful
to prevent the water from finding its way
onto the front of the stamp.

The majority of varieties arise in the
printing of stamps, and amazing precau-
tions are taken in the printing works to
endeavour to maintain absolutely standard
working conditions, so that a consistently
high standard of production may be main-
tained. There are several distinctive
methods of printing
however, and it is not
possible to deal with
them in detail in this
article. Readers who
wish to  know more about
these processes will find a
helpful article in the
"M.M” for March,
1934, copies of which can
be obtained from the
Publishing Department,
price 8d. post free.

The principal processes are photogravure,
which is now used for G.B. stamps; line en-
graving (sometimes known as intaglio or
recess printing), which is commonly em-
ployed for British Colonial stamps; ordinary
typography and lithography.

In the early days of stamps the sheets
were issued to post offices without the pro-
vision of any means of separating the
stamps from one another except by cutting
with scissors. Such stamps were known as
imperforate. This was a very inconvenient
arrangement and is only rarely adopted.

The commonest system of separating
stamps is to punch a series of holes, known
as perforations, along the sides of the
stamps, and these perforations are of great
importance to  the stamp collector. A varia-
tion in the gauge of the perforation holes
often indicates the introduction of a new
machine, and thus assists in putting a date
on the appearance of a stamp that has
been in use over a long period.

Perforations are gauged by the number of
holes that appears in a space of two centi-
metres. Thus the description Perf. 12 means
that the stamp is perforated all round its
sides with 12 perforations to every two
centimetres. If the spacing of the holes at
the top and sides varies, it is customary to
indicate the top figure first.

there is a tiny medallion symbolising the
old time trade galleons.

The Chinese stamp is the 5c. value from
the recent commemorative issue celebrating
the 40th anniversary of the establishment
of the Chinese Postal Service. The design
shows a mail boat lying in harbour, pre-
sumably at  Shanghai, and in the background
are two tiny junks, a battleship and a

cruiser. A mailplane is
showm flying across the
harbour. The 2c. value of
this Chinese series also
would make a suitable
inclusion in a shipping
collection, although the
central motif of its de-
sign is a circular panel
showing a camel train
crossing a mountain
range. The panel is flank-
ed by views of a modern

liner and an  old auxiliary sail and steam
paddle boat.

The Roumanian stamp is the 1 L value
from a commemorative series issued in
connection with the Marine Exhibition held

New
Zealand
Hea l th
s t amp
was
i s sued
on 2nd
Novem-
ber and
is to re-
main on sale until the end of next month.
The principal feature of the design is the
head of a smiling young girl ringed by a
ship’s lifebelt. The wording “Safeguard
Health” is lettered around the belt. We

at Bucharest in October last. The design
shows the Rumanian submarine "Delfinul"
and, if our memory serves aright, this is the
first submarine stamp design.

The other stamps in
the series were 3 L and
6 L values, showing re- 1
spectively the naval
cadet training ship "Mir-
cea" and the mail
s t eamer  * * Rege l  e
Carole" r

* * * * p
This month we are able

to illustrate four of the
five stamps comprising
the set issued by New
Zealand to commemorate the Empire
Conference of Chambers of Commerce
held in Wellington in October last, and
referred to in the preceding paragraph.

The series has proved to be one of the
most popular British Colonial commemora-
tives of recent years, and supplies of several
of the values were completely exhausted
within a very few days of their appearance.

hope to illustrate this design next month.
Egyptian Treaty Commemorative

The recently concluded Anglo-Egyptian
treaty is to  be celebrated
in Egypt by the issue of
a series of commemora-
tive stamps. There will
be three values, 5m.,
15m. and 20m., each
bearing a design showing
the scene at the signing
of the treaty in the
Locarno Hall of the
British Foreign Office on
26th August last.

The fact that Mr.
Anthony Eden, the British Minister for
Foreign Affairs, is one of the group of dele-
gates shown in the design has led the press
to make much of the idea that Mr. Eden
would thus become the only living British
commoner to appear on a stamp.

H'd thank Stanley Gibbons Lid. for their courtesy in
loaning the stamps from which the illustrations for our
stamp pages have been made.

The usual flood of Christmas charity
issues was forthcoming early in December,
the principal issues, in addition to
those from Austria, Germany and
Luxemburg, to which we referred in the

December "M.M."  being
from Belgium and Switzer-
land.

The Belgian issue was a
set of eight stamps ranging
in value from 10c. to 2f.45,
each bearing a premium in
aid of the national anti-
tuberculosis funds. The
design showed a portrait
o f  P r ince  Baudou in ,
t he  s ix -yea r -o ld  he i r -
apparent to the Belgian
throne.

The Swiss Pro Juventute series con-
sisted of the usual four stamps, a 5c. value,
showing a portrait of Hans Georg Nageli, a
Swiss musician, and 10c., 20c. and 30c.
stamps showing typical girls from the pro-
vinces of Neuchatel, Schwyz and Zurich
respectively in local costume. The por-
traits are superimposed upon scenery that
is typical of the provinces.

* * *
T h e

19  3 6
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AIR AND ZOO PACKET FREE I !
This splendid packet contains the beautiful mint NEW GUINEA airmail (Bird of Paradise),,
fine mint TRIANGULAR MOZAMBIQUE CO., airmail (aeroplane over Beira), large oblong
U.S.A, airmail (wings), new aviation fund ROUMANIA (aeroplane), F.M.S. (tiger), mint
TCHAD (panther in ambush), NEW ZEALAND (pied fantail), and other stamps showing
elephants, kangaroo, lions and giraffe. The packet will be sent free only to  genuine approval'

applicants sending 2d. postage and packing. (Overseas 1/-.)
hlXY. HUTCHINSON (M.3), HURROCK WOOD, KENTS BANK, GRANGE-OVER-SANDS-

CHOOSE YOUR OWN FREE GIFTS!
Write now for my  List of over 100 DIFFERENT FREE GIFTS and see how you
can add these fine stamps to your collection. To  all genuine applicants for my
MODERN APPROVALS I will present free A GRAND PACKET OF  26  DIFFERENT
BRITISH COLONIALS including the beautiful MINT CAYMAN IS. 1935 PICTORIAL
(Cat Boat) and soon to be obsolete. KING GEORGE ISSUES, etc., etc. TO FIRST
250 APPLICANTS I will also send Free the MINT PAPUA COMMEMORATIVE

illustrated. Send 2d. postage, etc. (6d. Abroad).
CAMPBELL (M), 71, MANOR RD., TANKERTON, KENT

IMP.ROV.ED

THE  “MYSTIC”  PACKET

1000 : := 1 ' 6
(Over 200 diff. guaranteed.)

Stamps on paper, etc. Just as received from
Convents, Missions, Banks, etc. Guaranteed
unpicked. Chance of a FIND in every lot.
Send to-day for vour treasure hunt  to-morrow.
3 for 4/3, 6 for 8/-. Abroad 1/9 pkt .  FREE!  25
Br. Cols, including the new reign issues to
approval applicants. Enclose postage. Overseas
3d. Also FREE EXCHANGE.

ASTLEY & CO.
(M), LOWHILL, WOLVERHAMPTON.

SEND FOR OUR

“ZOOLOGICAL” PACKET
Containing a selection of 45 Foreign and British Colonial
Stamps, much better than those usually found in
packets of this class, including the following pictorials:
Kenya (Cranes), South Africa (Springbok), Tchad
!Panther), Turkey (Wolf), Poland (Eagle), Madagascar
(Zebus), Camcroons (Cattle), Australia (Sheep), Hun-
gary (Turul) also (Eagle), Fr. Indo-China (Ox), Barbados
(Sea-Horses), Finland (Lion), Epirus (Eagle), W.
Australia (Swan), New Zealand (Kiwi) also (Fantail),
Mauritania (Oxen), Fed. Malay States (Tiger), Sweden
(Lion). Price 6d. Ask for approval sheets and receive

Andorra pictorials Free.
BRETT & CO.,

201, Uxbridge Road, West Ealing, London, W.13.

Air Mail Edward VIII Pictorials— Another BUMPER Gift
For every s tamp  collecting reader of the  "MeccanoMagazine” —a luxurious
feast of stamps  —FREE. Beautiful mint Id .  New Zealand Airmail, King
Edward VII! Colonial, just issued, Roumanian Airmail, and, in addition,
a surprise selection of magnificent Pictorials, Novelties and Commemora-
tives. A free packet sparkling with interest for your collection. ACT NOW—
send 2d. postage and ask for a selection of Globe-Trotter approvals,
famous for sensational value. Ask for particulars of FREE stamps every

14 days! I I
GLOBE-TROTTER, 17, WINCHESTER RD,, BIRCHFIELD, B’HAM.

30 SELECTED BRITISH COLONIALS free to  approval
applicants. Enclose 2d. postage.—Edward M. Taylor,
144, Borough Road, Birkenhead.

FREE. Large Ascension Pictorial to all genuine
approval applicants. Big Free Gifts. Postage l |d . —
Hillside Stamp Co., 7, Hillside Gardens, Barnet.

150 DIFFERENT STAMPS free to applicants.—
Collector, 81, Rosendale Road, London, S.E.21.

FREE. 10 Wurtemburg, write approvals.—J.  Till,
51, Henry Road, Gloucester.

100 Stamps Free to Approval Applicants. Breaking
large collection. Burt,  Sunnyside, St. Pauls Rd.,  Staines.

E 8 R
is the watermark on TWO MINT KING EDWARD
VIII NEW ISSUES (MOROCCO AGENCIES),
which, together with a NEW ISSUE large
FRENCH COLONIAL PICTORIAL (IVORY
COAST—woman of the Baloue) and 50 OTHER
STAMPS, MANY MINT, will be given ABSO-
LUTELY FREE to  all applicants for my  approval

sheets.
C. FAWCETT, 36, FLAXLEY ROAD, SELBY.
Special Offers: Canada, complete used Jubilee set
a t  1/10; 1935 K.G. and pictorials, 1c. to  1 dollar,
complete, a t  2/9. Tangier Jubilees, $d. and Id .
mint,  1|d .  used, a t  3/6  set;  Spanish Morocco Jub. ,
mint set a t  15/-; British Morocco Jub. ,  Id .  mint
or  used a t  1/6; 2 |d .  dit to,  used, a t  5/-; Siam, Air
Mail, set of 5, 7d.; Ascension, 1934 picts., mint set
of 6 a t  1/9;  Grenada, 1934 picts., mint set  of 5 a t

1/2. Postage extra, unless with approvals.

FREE
The above splendid Stamp Outfit is given free to all
collectors sending for a selection of my popular
Approvals and enclosing 2d. for postage. (Abroad 6d.)

CHAS. A. HILL
90, ELMS VALE ROAD, DOVER, KENT

uin.  tcoi. ano ror j
100 Mixed (on Paper).
2 Sets.
Packet of Stamp Mounts.
Perforation Gauge.

SPECIAL OFFERS
USED. POSTAGE EXTRA

3MBrit. Guiana, 2c., 4c., 6c.t Centenary, Cat. 1 /9  6d.
6 '  Gold Coast, Cat. 1 /1  ......................................... 6d.
I Antigua, Cat. 1 /3  ......................................... 6d.
6 Australia, Commems., inc. Jubilee ................ 6d.
3 Cevlon ............................ . . .  4d.
8 U.S.A. Commems. ......................................... 8d.

E.  V. LUCAS
20, RAVENSWOOD ROAD, REDLAND, BRISTOL 6.

"WORTH WHILE"

Free 25  BRITISH COLONIALS 25 Free
Jubilees, Commemoratives, Pictorials, etc.

Send l | d .  stamp for postage, and ask to  sec a selection
of my  "WORTH WHILE" approval sheets and receive

this excellent FREE GIFT.
The best packet you have ever had.

"WORTH WHILE" sheets for stamps Worth While.
JOS. H.  GAZE,

21, ATWOOD ROAD, DIDSBURY, MANCHESTER.

MINIATURE
AEROPLANE PILOTS

Aeroplane Parts Nos, P99 and P100

SPECIAL PACKET OFFERS
15 Jubilees, 1 /3;  25  Air Mail (no German), 1 /3 ;  25  Ships,
Airplanes, etc., 1 /- ;  50 Portraits, 1/-; 25 Scenes, 1/-.
SUPERIOR PACKET 50 British Colonials ( I | d .  to

10/- values), 4/-.
FREE PACKET of 50, all different, including Sweden
Postal Tercentenary, Anzac, Australian Centenary,
CANADIAN JUBILEE, etc.,  to  applicants for approvals,

postage 1id .
H.  E .  PRESCOTT,

657, SALISBURY HOUSE, LONDON WALL, E.C.2.

SIX EDWARD VIII NEW ISSUES FREE
Set of six different Mint King Edward stamps from
Morocco Agencies, Spanish Zone, French Zone,

Tangier, free.
This superb gift will make a really fine start for your

Edward collection.
Write to-day, just request approvals and enclose 2d.

for postage.
K.  HUMPHRIES (Dept. M.N.),

E. Wittering Road, E .  Wittering, Chichester, Sussex.

Clearance Sale of Stamps
A large stock irrespective of catalogue value has
been made up  into packets. Mint and used
Pictorials, Commemoratives, Air Mails, Jubilees,
etc., etc., are included in these wonder packets.
Never again will such value be offered. Post
free, cash with order. 250 for t / 6 .  500 for 2/6.

1,000 for 4/6.
R. F. Farrington, 61, Penge Rd., London, S.E.25

Miniature Pilots are now available for fitting to all
open cockpit machines built with the Nos. 00, 0 ,  1 ,  2,
1 Special and 2 Special Aeroplane Constructor Outfits.
These attractive little figures, which add a wonderful
touch of realism, are supplied wi th  green coat and
orange cap, blue coat and red cap. o r  red coat and
green cap. Aero Part No .  P99. which is suitable for
fitting to the Nos. OO  and O Outfit models, is fixed to a
special bracket chat takes the place of  the Propeller
Shaft Bracket in the Outfit. The special bracket Is
secured by passing bolts through the sides of the fuse-
lage Into the threaded holes in the bracket. The
Propeller Shaft rests In the bearing socket formed
in the Pilot's body.

Part No.  P100 (illustrated above i is used in No*. 1 ,
2. 1 Special and 2 Special Outfit models. The Pilot Is
fixed co a double angle bracket ready for bolting to
the sides of the fuselage.

Prices:
P99 Aeroplane Pilot . . .  . . .  each 4d.
P100 .. , .  ................ .. 4d.

Meccano Ltd., Binns Road, Liverpool I3

FREE!  EXHIBITION PACKET containing 50 differ-
ent  stamps including Antwerp 1894 and Brussels 1896
Exhibitions, Plcbiscit, set of Austria (all mint), Canada,
etc., 250 mounts, duplicate book, and perforation gauge.
Request approvals. Enclose 2d. postage. Special
Bargains for Beginners—Stanley Gibbons Album, holds
3,000 stamps.  Illustrated 7 |d.  100 different stamps 5id.
A.  R .  Dickie (Dept. M), 23,Winscombe Cres., Ealing, W.5

FREE NEW YEAR G IFT
of 10 uncommon stamps to purchasers from my
bargain approvals. Send l | d .  Postage,

£HARLESWORTH, 119, St. Lukes Roa4, Blackpool.
CHEAP APPROVALS

My beautiful Approval Selections are ideal for filling
those vacant spaces. Pictorials, Colonials, and hard to
get items. Selections from 4 a Id.  Free Gift Bi-co!oured

Persia all applicants.
A. V. TAPP, 108, CHESTERFIELD ROAD, BRISTOL.

40  British Colonials Free
Including stamps from Malta, Cyprus, New Ceylon
Pictorials, Australian Pictorials and rare Indian to

applicants for approvals. Send I i d . ,  to
AGEC, 12, Wellesley Road, Clacton-on-Sea, Essex.

FREE Animal Packet including Leopard, Ox, Horse,
etc. Unused. Request approval,— Kimberley, 36,
Wycliffe Road, Coventry, •

A HAPPY NEW YEAR
Ensured to all who send for my Approval Selections
for the Holidays! Remember —your money buys more
and better stamps if you try me. Famous for Bargains
during 5 years. Mention Wants.
CAMPBELL, HALDEN AVENUE, TEIGNMOUTH

25 BRITISH COLONIALS, containing Canada, India,
Ceylon, Deccan, Jamaica, Mint Tanganyika, free to
approval applicants.—P. R.  Lincoln, 60, High Street,
Potter's Bar.

JUBILEE, COLONIAL AND AIR MAIL SPECIALI-
TIES. Write for approvals. Good discount. Free Gift. Re-
turn postage paid.— Alexis, 8,  Pelham Rd., Nottingham..

"MECCANO MAGAZINE" BINDERS
Keep your "M.M. 's"  dean and tidy wi th  our

special spring-back binder. Two sizes, price 2/6
and 3/6 post free, from Meccano Ltd., Binns Road,
Liverpool 13.
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ANIMALESQUES
Pawl, the famous Meccano office boy, celebrated

Christmas rather too well this year. At one party he
tucked away so many mince pies and other good things
that he was visited by a harrowing nightmare, in which
he was attacked by extraordin-
ary creatures that looked, as he
described them, “half like ani-
mals and half like goodness-
knows-what!”

When he had recovered suffi-
ciently to return to the office we
questioned him carefully about
the so-called “animals” that he
saw, and from his descriptions
we have been able to classify
these terrifying monsters and
give them names. We now invite
our readers to find these names
from the clues in the panel.

Each name is divided into
two parts, the first the name of
a well-known animal, bird,
insect or reptile, and the second
a common English word which
may or may not be the name of
such a creature. The last three
letters of the first part of each
name are also the first three
letters of the second part. The
clues indicate the two parts.

To make this explanation clear, let us take the first
name on our list. The first clue is, “A ruminating

marsupial found in Australia.” The clue of the second
part is, "Place where rooks congregate.” These clues
indicate “kangaroo” and “rookery” respectively. The
last three letters of “kangaroo” are also the first three

letters of “rookery,” and thus
our animal stands revealed as
“kangarookery.”

Prizes of Meccano products—
this expression covers all articles
listed in the current Meccano and
Hornby Train catalogue—value
21/- ,  15/-, 10/6 and 5/- are
offered to the four readers who
submit the best attempts to
name the full set of 24 “animal-
esques,” in each of the two
sections, Home and Overseas.

In  the event of no one suc-
ceeding in solving the complete
list of names the prizes will be
awarded to the next best entries.
There will be a number of con-
solation prizes and in the event
of a tie for any or all of the
prizes the judges will take into
account neatness and novelty of
presentation.

Entries should be addressed
to “Animalesques,” Meccano
Magazine, Binns Road, Liver-

pool 13,” and must reach this office not later than 30th
January. Overseas closing date 30th April.

□nnnnnnnnnnnnnannnnnnnnnaannnnnnnnaDn□□
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Clue to first part
Ruminating marsupial found

in Australia.
An African mammal

aquatic habits.
An ass or mule.

Animal that spins webs.
Horned mammal.
A large African bird that

cannot fly.
A species of grouse with

feathered toes.
A large animal carrying its

own trunk.
9. Fabulous animal possessing

one horn.
10. Game bird.
11. A tusked sea mammal.
12. Half-tamed polecat.
13. A humped quadruped.
14. Striped quadruped.
15. Burrowing nocturnal animal.
16. An aquatic animal.
17. A species of deer.
18. A ruminant, used for trans-

i t

20. Tiny hibernating rodents.
21. A great African ape.
22. A long-necked African ani-

mal.
North American aquatic

rodent.
Peruvian sheep.

Clue to second part
Place where rooks congregate.

An edible fungus.

Stone that binds the work
an arch or vault.

An abandoned ship.
Pulpit or elevated platform.
An extinct marine reptile.

The male of the goose.

Sofa covering.

Decoration.

Branch of a stag's horn.
Illusion.
A dog trained to find.
The "hump.”
Wild prickly fruit-bearing shrub.
Popular plant.
Small dog.
Action or movement.
One of ancient people of Biblical

lands.
Telephone instrument.

Icc mountain.
See 18. 1st clue.
Place where bees are kept.

Clattering noise.

Prickly plant.

1.

2.

3.

of

of

4 .
5.
6 .

7.

8 .

port in the Andes.
A furred quadruped, often

addicted to honey.

23.

24.

Broken Resolutions Contest
New Year resolutions have long been a

subject for joking. This is not surprising,
for most of them are soon forgotten, but
they usually give us many amusing
moments before they come to an untimely
end. This month therefore we are holding
a competition in which readers are invited
to tell us the funniest way in which they
have known a New Year’s resolution to
be broken.

There will be two sections—Home and
Overseas—and prizes of Meccano products
value 21/-, 15/—, 10/6 and 5/- will be
awarded in each to the senders of the four
most amusing stories. Entries should be
addressed to "Broken Resolutions Contest,
Meccano Magazine, Binns Road, Liverpool
33." The closing dates are 30th January in
the Home Section, and 30th April for
Overseas entries.

January Drawing Contest
This month we announce the second of the monthly

drawing and painting competitions that  we are holding
throughout the winter. Competitors may select any
subject they like for their entries in this contest and full
details of the conditions and the prizes offered were
given on page 607 of our October 1936 issue.

Entries in this month's  competition must be address-
ed  "January Drawing Contest, Meccano Magazine,
Binns Road, Liverpool 13."  Closing date,  30th
January.  Overseas, 30th April.

COMPETITION RESULTS
HOME

"Modem Inventions” Voting Contest.—1. D.  F.
HiGH (London, S.W.19). 2.  G. WILLIAMS (London, N.3).
3. M. CLEMENTS (Rotherham). 4. R. HoDGKiss (Farn*
worth). Consolation Prizes: L .  W.  CniTTY (London,
S.W.20); E .  DAvis (Colster worth); D. V. W.  FRANcis
(Oxford); M. ROBERSON (Bearsted); W.  STEAD (Holt,
Norfolk); G .  R .  WEBSTER (Oxford).

November Drawing Contest.— First Prizes: Section A,
A. MARSH (Coventry); Section B, L.  F .  SHELTON
(Bushey, Herts.). Second Prizes: Section A, G. TAYLOR
(Hampton Hill); Section B, K. CLARK (Alnwick).

Above we give the solution to the August Crossword
Puzzle Contest.
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~ ARinging the Changes

Traditions and Legends of Church Bells
By E. Morris

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□on

THROUGHOUT all ages of nien, at all times and in all climes,
bells have played a prominent part Their uses have been legion,

and many of them have been quaint and picturesque. All the
ancient classical writers mention bells and their many uses. As time
went on and churches sprang into being after the Christian era, bells
were used to toll the fleeting hours, to mark the church services, to
herald victories on land
and sea, and to proclaim
glad tidings as well as to
mourn lost people. They
were bound up in the
daily round and common
task of mankind.

In the early days, large
church bells were rung by
the "treadle” or "plank”
system. Each bell re-
quired a large number of
men, who treadled in sea-
saw fashion on each side of
it, and some of the larger
Continental bells are still
rung in this manner. The
smaller bells were rung by
means of a lever. Later,
when more modern
methods of hangings and
fittings became the rule,
whole wheels were adapt-
ed, and then inharmonious ciashings gave place to changes in
which all the bells are rung in orderly rhythm. These changes are all
worked out by figures and not by music, and the art of bell- ringing,
besides being one of health giving exercise of body, thus becomes
an ingenious and fascinating study.

The ringer’s art came into vogue early in the 17th century. The
earliest book on the subject was called "Tintinnalogia" and was
issued in 1668 by Fabian Stedman of Cambridge. From that time
the art has flourished until to-day it has some 46,000 followers in
England who are attached to many Guilds and Societies, while there
are many thousands more who
are not connected with any
official Guild.

We rarely read a true account
of bellringing. To the "outsider”
it appears a fathomless mystery,
and many vague and distorted
descriptions have appeared re-
garding it. Charles Dickens was
more observant than most
people, as is shown by his ac-
count of a visit in 1869 to the
ringer's room in St. Saviour’s
Cathedral, Southwark. There, he
says, "The ropes pass through
holes in the ceiling and reach to
the floor. Under each is a little
raised platform for the ringer to
stand on, with a strap for his
foot to help him get a good pur-
chase, and each rope half-way up
is covered for some four feet
with a fluffy, woolly-looking
covering, technically called a
‘sally’ and intended to afford a good hold to the ringer as he
checks Iris bell on the pull-down.

"A glance round from the conductor, who, with two assistants,
rings the tenor, ‘go’ and they start. The tower rocks, the bells
clash, tenor booms at appointed intervals. After some little time,
one gets used to the noise, which is not so great as might be expected,
and begins to pick out the rhythm of the chime. The ringers all
have an earnest, fixed expression; attention is written on every
face. . . . The work is severe, especially on the arms and muscles
of the back, but is done with an ease derived from long practice.

The rope is pulled down to the sally, and falls in a loop on the floor:
as it begins to fly up again, the ringer checks it, the bell is balanced
against a wooden stay that prevents it falling over, and the clapper
falls; then he lets it run up, round goes the wheel above, and
with it the bell, and presently the bell's mouth comes up the
other side, and the clapper sounds again............"

In olden times the
ringing of the bells was
a priestly office, and in
A.D. 1310 the Council of
Cologne ordained that
those "whose office it is
to ring the church bells
shall know how to read,
in order that they may be
able to  make the responses,
and also shall wear the
alb during divine service.”
Again in 1551 payments
were made at Ludlow to
"the dekyns for ringinge
of the day belle.”

As long ago as the days
of Edward the Confessor
a Guild of ringers was
formed to ring "the great
bells of Westminster,” and
in the time of Richard I
the "Guild of Saddlers”

were granted the right to ring the bells of St. Martin -le-Grand,
London. With the introduction of change-ringing, societies of
"Youths” and "Scholars” came into vogue, and those familiar with
"TAe Ingoldsby Legends" will remember this reference:

"The blythe College Youths rather old stagers-—
Accustomed for years to pull bell-ropes for wagers,
Rang faster than ever their triple bob majors.”

Many too, are the legends and traditions attached to the bells of
travellers guided home by the familiar sound of their own village
bells, or of mariners reaching port safely by the same means. Often

in gratitude the benighted
travellers bequeathed sums of
money or land to ensure the
annual perpetuation of the
ringing that possibly saved their
lives, and such bequests survive
to-day. At Saffron-Walden on
June 27th each year, a "great
ringing day” is still continued in
fulfilment of a legacy left to the
ringers there by a merchant who
had lost his way in the woods
over a century ago, and who
had reached his home safely by
hearing these same bells.

There also are legends of mys-
terious ringings, when bells
sounded of their own accord.
Thus an old ballad records that
at the funeral of the little Hugh
of Lincoln,
" ,  . . a '  the bells o* merrie Lincoln
Without men’s hands were rung.

A similar occurrence is said
to have happened at the death in 1253 of Robert Grossetete, then
Bishop of Lincoln, and many other strange tales are recounted. The
sound of bells was reputed to be able to drive away pestilence,
disperse storms, break up tempests and the like. Many are the folk
tales of bells of neighbouring villages holding pleasant little con-
versations with each other. When all are chiming together some-
thing like this is said to  take place: "Who rings best?” asks Sygwell.
"We do!" says Overstone; but Moulton in pride of superior numbers
exclaims, "No you don’t, for -we do." Similar tales are still told
in almost every country village.

Ringers in the belfry of St. Paul's Cathedral. The illustrations to this article are from the author’s
"History and Art of Change Ringing” by courtesy of Chapman & Hail Ltd.

The bells of St. Paul’s ready for ringing.
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Rio de  Janeiro
By J .  F .  McLAUCHLAN

The first thing to be seen on approaching
Rio de Janeiro by ship is the narrow en-
trance to the bay. This is guarded on the
left by the “Sugar Loaf* mountain, which
rises straight out of the water to  a height of
about 1,200 ft. Further on the two forts of
Sao Joao and Santa Cruz can be seen, and
beyond them, as the bay widens out con-
siderably, the city of Rio de Janeiro comes
into view on the left.

The bay is about 20 miles long and 12
miles broad in the widest part. I t  contains a
large number of islands, and at  its head the
range known as  the Organ Mountains stands
out on a clear day. The name conies from
their likeness to  the pipes of an  organ. Their
peaks rise to a height of about 3,500 to
4,000 ft. and are mostly bare rock.

The city of Rio stretches partly along the
shores of the bay and partly along the
Atlantic front. From one end of it to the
other is about 20 miles and it  also straggles
away into the valleys of the surrounding
hills. I t  has a population of about 2,000,000.

There is a statue of Christ on the peak of
the "‘Corcovado/’ a mountain which rises
from behind the city to a height of about
2,200 ft. At night the statue is floodlit, and,
if there is a cloud encircling the top of the
mountain, it appears that the statue is
floating on it. An electric rack railway takes
the would 'be sightseers to the very base
of the statue. The city is sometimes called
the " Necklace of Pearls” because of its
brilliant lighting.

Ngoro-Ngoro, the GamerFilled
Crater

By B.  A.  SoLTAU

A short time ago, during a holiday in
Tanganyika, I spent a week camping on the
edge of the Ngpro-Ngoro crater, one of the
most interesting places in Africa. This
crater is over 40 miles in circumference and
its steep and unbroken sides are about
2,000 ft. high. The whole of the interior of
the crater is a game reserve and is in-
habited by vast herds of zebra and buck of
every description, and also by several
families of lions. I t  has been estimated that
more than 100,000 head of game live in it,
and during the dry season thousands more
flock in from the surrounding country
to find water in its lakes.

I spent many interesting hours watching
these creatures through glasses from our
camp on the edge of the crater and walking
amongst them in the crater itself. No guns
are allowed in the Ngoro-Ngoro, and not
even a camera can be taken into it. lest
visitors should run into danger by getting
too close to the more ferocious beasts in
their eager uess to obtain good snaps. No
more beautiful and natural game reserve
could be imagined and i t  is to  be hoped that
eventually the few approaches to  the crater
will be blocked, and the whole place trans-
formed into a gigantic reserve, in which the
elephants and buffalo that at present live in
the surrounding forest also will find a place.

L.N.E.R. Miniature Posters
Every member of the Hornby Railway

Company will be familiar with the large and
attractive posters issued in recent years by
the L.N.E.R., for their pictures of famous
cities and towns, the districts covered by
that railway, and of seaside resorts on the
east coast have appeared on hoardings and
have been exhibited at  many L.N.E.R.
centres. Very attractive miniatures of these
posters also have been produced, and three
of these are now available free to Hornby
Railway Company members. The first shows
a view of York Minster, and the second and
third display the attractions of Cleet horpes
and Lowestoft, the well-known holiday
resorts. All are attractively coloured and
miniature railway owners, especially those
using locomotives and rolling stock in
L.N.E.R. colours, will be able to give a
typical L.N.E.R. appearance to their
layouts by displaying the posters.

The posters measure 1 1 1 /16* by 1 5/16*
and are gummed on the back. They are too
large for use on Hornby Poster Boards, but
i t  is simple to make a suitable support for
them from fairly stout cardboard or from
thin wood, and this can then be attached
to Hornby Paled Fencing or to the fencing
of the No, 2 Station by means of loops of
cotton fixed at the back by means of
adhesive tape, or even gummed paper.

Hornby Railway Company members who
wish to take advantage of this offer should
write to  the Secretary, the Horn by Railway
Company, Binns Road, Li verpool 13, giving
their H.R.C. numbers. A set of four of each
of the three posters, making 12 in all, will he
sent to them immediately free of charge.

Answers to December Puzzles
No. 1. The solution to this puzzle is:

1 nmtbdbus r
a o i i a a e s p o
NOTH N G H A M
c s r 1 r cae i  a
eeeenen rnn

□ 3 4

0
1 4

4 / L 4
Fig. i

No. 2. The places arc 1. Leeds. 2. Cardiff. 3. Preston.
4. Nuneaton. 5. Newcastle. 6. Blackpool. 7. Westmor-
land. 8 .  Cork. 9. Belfast, Peel, Eastchurch. 10. Stock-
port.

No. 3. The paper is cut as shown in Fig. 3.
No. 5. The King is George IV, bom in 1762.
No. 6. There were still three rungs under water, as

the ship and ladder rose on the surface of the water,
at the same rate.

No. 8. The number of triangles is 114.
No. 9. The address was: Warner, 25 (5 under 30),

Overton Street, Ashton-under-Lyne.
No. 10. I t  is necessary to light the match first.
No. 11. The linoleum was cut as shown in Fig. 2.
No. 12. Many people immediately answer “Father.”

The answer is “Mother.”

No. 13. Fig, 4 shows the positions in which the
extra trees were planted.

No. 14. By taking the last letter of each word, the
message “STEAM SLOWER” is obtained.

No. 15. The man is aged 2-1 and his young brother
is 15.

“Buckles’ Bears”
Our London readers, and many of those in the

provinces, will be interested to learn that "Buckles’
Hears,” one of the most popular childrens’ Christmas
plays ever produced, has been revived for the sixth time
and is now playing twice daily, at 2.30 p.in. and
5.30 p.m., at the Kitigsway Theatre, London.

"Buckles’ Bears” has a special interest for Meccano
boys, for “Buffkins,” the pen-name adopted by a part
author of the play, hides the identity of a regular reader
of the "Af.Af.” who has won prizes in model -building
competitions.

Fig. 4
No. 16. Fig. I shows how the farmer re-arranges his

men. He takes one man from the corner field and places
him in the adjoining field on one side, and the new man
goes in to the adjoining field on the other side. If the
work increases, the farmer can take on a total of 16
more men while retaining his curious requirement.
To do this, he continues the process until there arc no
men in the corner field. He then repeats the process in
the other three corners, and eventually has 12 men a t
work in each of the fields in the centre of each side.
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NOT BERRY GOOD POOR OLD FATHER UNFAIR TREATMENT
Little Freddie was a t  Willie's Christmas party,

and they were having tea. Willie's mother noticed
that Freddie was not eating, so she asked:

"Won’t you have some bread and butter. Freddie?"
"No,” said the boy, brusquely.
“No, what?" asked the mother reprovingly.
"No fear, when all the others are eating buns,"

was the reply.

An accident had occurred in Aberdeen and the
injured were still lying about in the road. Along came
a native of the city and said to a man lying on his
back: "Has the insurance man been roon’ yet?"

“No/’ was the reply.
“Ah, weel, I’ll just lie doon aside ye/ '  said the

Aberdonian. ♦ • ♦ •
First lady (viewing pompous gentleman): "He’s a

baronet, eh? How did he get his baronetcy?"
Second lady; “Oh, tobacco!"
First lady: "How many coupons?"

Dear Old Village Lady (to Motor Bus Conductor):
"You go to London, don’t you?”

Conductor: "Yes, ma’am?
“Thank you. Will you be sure to put me down at

the second turning past the pillar-box?”

“Doctor, is there any danger of the operation
proving fatal?”

“Really, my good man, considering that we are
experimenting on you free of charge, your curiosity
is hardly good form,”

Judge: “ I t  is the sentence of this court that the
prisoner be confined to prison for the remainder of his
natural life.”

Prisoner: “This is rank injustice."
Judge: "Silencel Two more years for contempt

of court!" * ♦ ♦ •
A little girl was explaining to her younger brother

that it was wrong to work on Sundays.
"Well, policemen work on Sundays/* said the boy.

"Don’t they go to heaven?”
"No/’ she replied, "they don't need policemen up

there?' * • * •
Pedtiler: "Any teapot spouts, pencils, pens, plates,

or baskets to-day, mum?"
Lady of the House: "If you don't go away I'll call

the police?'
Peddlen '"Ere you are mum—whistles, sixpence

each." « « « •
Nit: "How does that clock go that you wou a t

the fair?"
Wit: "Fine! I t  does an hour in less than forty-five

minutes?’ • • • *
"How would you classify a telephone girl? Is her's

a business or a profession?”
“Neither: it 's a calling?1

Waitress: " Here's your shortcake, sir."
Customer: “You call that shortcake? Take it out

and bury it!11

* « « «
“Have ye paid yer rates yet, Pat?"
"No, and I’m very glad Oi haven't."
"How’s that?"
“Well, now, Oi got a form to-day that sea, 'Final

Application,' so it looks as if they’ve given it  up as a
bad job." * * * *

An unwary pedestrian would have gone to his last
account had not a bus driver jammed on his brakes
and pulled up inches short of the startled jay-walker.

The driver looked at the constable in his white
waterproof coat and said "'Owzat, umpire?"■ + * *

Two men were talking about racing. " I  think I
witnessed the closest race ever run,” said one. "The two
leading horses ran ncck-and-neck all through the
stretch, and just as the wire was reached one of the
horses put out its tongue and won by exactly that
margin. I don't think you ever knew a closer race
than that."

"Yes, I did," said the other. " I  lived in Scotland
two years." * • * *

Small Boy (to sexton of church): "Please could you
lend me some cricket bats?"

Sexton: "Why should I have any cricket bats?"
Boy: "Well, the boy down the road said you’d got

bats m the belfry."• * * *
Actor: "Did you hear the audience weeping when

I died in the last act?"
Manager: "Can you blame them? They knew you

were only acting."

A commercial traveller, held up in the Orkneys
by a storm, telegraphed to his firm in Aberdeen:
"Marooned here by storm. Wire instructions?'

The reply came: "Start summer holidays as from
yesterday."

Boasting Boxer: “The last time I hit a man he went
up  so high that when he came down again his clothes
were out of date."* * * *

Mistress (giving new cook instructions); " I  am
getting a new griller for the kitchen."

Cook: "Then I don’t want the job. I won’t have one
of those big hairy monkeys jumping around in ray
kitchen." * ♦ • *

Examiner: "Name three bodies that contain starch?’
Candidate: "Two cuffs and a shirt front."* * * *
Teacher "Tommy, come here and give me what

you have in your mouth."
Tommy: "1  wish I could teacher. I t  is toothache?'

Johnny: “Oh. mummy, the ladder has fallen in the
yard. Wc knocked it  down and . . . ”

Mother: "Run along at once and tell daddy."
Johnny: "But daddy knows. He’s hanging from the

upstairs window ledge?'• * « *
"So you had cherries to eat in the cinema?" said

mother. " I  hope you did not throw the stones on
the floor?"

"Oh, no, mummy," answered Tommy. " I  put them
in the hat on the seat beside me."

MUCH EASIER!

Old Lady (witnessing tug-of-war for the first lime):
"Wouldn't it be easier for them to get a knife and
ent it?" « * * •

An Irishman from the country, who had returned
from a visit to the city, was telling a friend of the
sights that had impressed him.

"But the funniest of all is their little tilyphone,"
he said. "'Tis a quare little inSthrument that ye put
up to your face, wan end to your ear and wan to your
mouth, and then yer say ‘Are you there?' and the
fellow a t  the other end answers yes or no—as the
case mav be?' * • * *

Say this quickly: Fifty-five fat flies flew far from
Fido. If fifty-five fat flies flew far from Fido, why
didn't Fido fly after the fifty-five fat flies,* « * *

Clerk: " I  am taking a correspondence course to get
more money, sir."

Boss: "Ah, too bad! I'm taking one to reduce
expenses." * • t •

Son: "The other day a boy a t  school said I was like
you."

Father: “Well, and what did you say?"
Son: "Nothing. He is bigger than I am?'

Sea Captain to his little niece: "This? my dear, is
my old friend. Captain Smith, who lives in the Canary
Islands?’

Little niece (rapturously): "Ohl Will you please
sing?" * • • *

Grocer: " I  want a lad who’s not afraid of early hours."
Bov: "That’s me, sir. I don't mind how early you

close.” • * * *
There was an old lady named Carr,
Who would take the 3.3 to Forfar;
"For," she said, " I believe,
That the 3.3 will leave
Before the 4,4 for Forfar?’♦ * • *

David (aged nine) was struggling with physics.
"Tell me, Daddy,” he asked, “what makes the world
go round? Is it the force of gratitude?"• • * ■

" I  am sorry, madam," said the butcher, “but I
can’t give you further credit. Your bill is bigger now
than it should be."

"Yes, 1 know that. If you will make it out for what
it should be, I'll pay it?’

MAKING SURE!
NERVE-RACKING

He (several times nicked by the razor): "Hey,
barber, gimme a glass of water,"

Barber: "What's the matter, sir, hair in your mouth?"
He: "No, 1 wanna see if my neck leaks."

Workman (using pneumatic road drill); “I  wish
you'd stop humming, Harold. You get on my nerves?'
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Make pocket money in your spare time with

a Hobbies Fretwork Outfit. A set of tools for

making all kinds of things in wood-models, toys,

puzzles, things for the home, all with little expense

or trouble, but bringing a useful profit. Every Outfit

is complete with tools and instructions, and any real

boy can prove himself a handyman with them. Be

sure you have a set, and insist on Hobbies.

You can make them all with

BRITISH FRETWORK OUTFITS

The Outfits contain reliable tools which do their Job. At  ail prices from 1 /6  to

20 , each one complete. See them at leading ironmongers, or toy shops. Or

Hobbies own Branches are at 16, New Oxford Street, London, W.C.1 ; 147 Bishops-

gate, E.C.; 83, Newington Butts, S.E.; 326, Argyle Street, Glasgow; 9a, High

Street. Birmingham; 10, Piccadilly, Manchester; 4, St. Paul’s Parade, Sheffield;

10, Queen Victoria Street, Leeds; 25, Bernard Street, Southampton; 68. London

Road Brighton, or write direct to Dept. 96 Hobbies Ltd., Dereham Norfolk.

FREE CHARTS FOR YOU

Wood, toots, machines

outfits, beading, fancy

bc'UdlKg. hl Mg«S,

s tops  and  knobs ,

picture /ranting tools,

moulding, screws and

nails, carpentry tools,

plywood, etc. Every-

thing for the handy-

man from Hobbies as

below, or through

usual agents.

FREE
This 268-page Handbook has editorial articles on a

dozen different subjects. Large design charts free

with instructions for making a Grandmother Clock

and a Toy Noah's Ark.  Every page of interest, and

instruction. Over 500 things to make. Price 6d. at

any newsagent or bookseller. Or send 9d. in  stamps

to Dept. 96, Hobbies Ltd., Dereham, Norfolk.

HOBBIES 1937

HANDBOOK
An  interest ing free

book 'Here ’s  Fun*

Hobb ies  Week ly

sent on  request  to

Dept.  96. Hobbies

L td . .  D

Norfolk.
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REALISM IN MINIATURE
G.W.R.  2-6-1

Tank Locomo-
tive No .  6105.

A fine super-
detai l  mode l  for
the  Grea t  West -
e rn  enthusiast
of  t he  “6100”
type tank.  The
large bo i le r  and
large d iameter
chimney,  t he
sweeping taper
of  the  bo i le r
bar re l ,  the  h igh
f i rebox and arch
of  the  cab roof,
are al l  fa i thful ly
recaptured i n
the  model ,  which
in  c lockwork  o r
e lect r ic  costs

Why  not have the best? I t  costs no more. Visit any model railway and you wi l l
find you can at once pick out a BASSETT-LO  WKE model by its accurate
proportions, smart finish and, last but not least, its excellent working capabilities
and hauling power.

Every BASSETT-LOWKE model is made in the heart of England, by skilled
craftsmen wi th five, ten and twenty years* experience i n  the “science and art”
of model making.

Their MODEL RAILWAY CATALOGUE A . I7  jr ■ POST
(new edition) is ready. Get your copy! VU»  FREE

THE "TWIN TRAIN" TABLE RAILWAY
The “Twins”  go from strength to strength! This year the demand for the

English-made sets has been stupendous! You must own a Twin!

Which set would you like?

1. The  Passenger Set with Engine, Tender, 3 Coaches, Oval Track, and
Controller. |Price 45/-

2. The Goods Set  with  Engine, Tender, 4]Wagons, Oval Track find Contro'ler.
Price 42/-

3. The Suburban Set  with Tank Locomotive, 2 Suburban Coaches, Guard’s
Van, Oval Track and Controller, Price 35/-

For  ful l  details get TT . I 7 ,  the  TWIN  TRAIN  free folder.

EXPRESS STEAM LOCOMOTIVE  "ENTERPRISE.”
Ona4 f t . d i a .  c i rc le,  hauling 5 long  bogie coaches, "Enterprise”
has made a 50 minute  non-stop run .  That  is wha t  she w i l l  do !
Bassett-Lowke’s inexpensive gauge “O ' *  steam locomot ive.

Pr ice 50/-
Described wi th  other popular locomotives in  FB.I7

the Bassett-Lowke free folder.

GAUGE "OO"  TWIN  TRAIN  L.M.S. D IN ING CAR
i n  correct colours,  l in ing and le t ter ing wi th  realist ic celastoid
w indows .  6 j  Inches long.  Price 3/—

SCALE MODEL SHIPS
This is BASSETT-LOWKE’S Catalogue devoted

entirely to marine model matters and within its
fascinating pages are details of every type of ship
model imaginable—sailing yachts, motor boats, cruis-
ers, battleships, and other powerful craft. And also
for the keen modeller are parts—engines, boilers,
propellers, shafts, steering gear and thousands of
minute scale model fittings.

Send for i t  now.

FAST MOTOR BOAT "STREAMLI  N IA”
Capable of  between 7 and 8 knots .  Set of  parts complete.
8 Guineas. Finished Model ,  9 Guineas

SCALE MODEL SHIPS  S. I7  j r  s POST
(new edition) QCa»  FREE

Have you seen the popular 12/6 Scale Model Sets of parts for building the “Queen  Mary , ”  “Normand ie , ”
“Cutty  Sark , ”  and “Grea t  Br i ta in”? Wonderful value! Build one during the holidays.

BASSETT-LOWKE LTD.
LONDON:  112, High Holborn, W.C.1
MANCHESTER-. 28 ,  Corporation Street NORTHAMPTON

meccanoindex.co.uk
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IAEROMINORSI
| MODEL AIRCRAFT CONSTRUCTION SETS r8' h Full Size |

★More
interesting
experiments
with your

LATEST MODEL. AEROMINOR No. 4
PERCIVAL VECA CULL. Price 2'6 ( Po £°ad)

(Winner o f  King's Cup 1936. Also Johannesburg Race.)

The wing surfaces, fuselage coverings,
etc., are accurately designed and printed
on sheets of special quality card of varying
grades, selected to suit the special pur-
poses they have to fulf i l .  A l l  internal
stiffening is of balsa wood.
Wheels, propeller parts,  nose-pieces, etc.,
are supplied ready shaped in wood. Tai l -
planes, also rudders and fins, are made
from thin plywood. Struts and under-
carriages are constructed of wire. Glue
pins, cane, thread for rigging, celluloid,
plywood, balsa wood, printed shapes, etc.,
are all supplied. A very complete illus-
trated Instruction Sheet is supplied. No
special tools or  ski l l  are required for
making these perfect l i t t le  scale models. LOTTS CHEMISTRYAEROMINOR No. 1 .
Any one of  the following types can e
made from this ki t—"Hart, "H ind , "
"Demon,"  "Audax" or  “Osprey,”
Price 3/-. (Postage abroad 1 / -  extra.) To get the most out of your Chemistry Hobby you need

the extra apparatus shown on the spares price list.

There you wil l  find exactly what you have always been
wanting and you wil l  be able to invent and discover a great
many interesting new experiments.

Wi th  the apparatus illustrated you can set up your own
laboratory complete in every detail.

Get the list now and learn to be a real scientist.

AEROMINOR No. 2
Ei ther  De Havi l land
"Tiger Mo th ”  or
“Moth  Major.”
Price 2/6. (Postage
abroad 1 / -  extra.)

AEROMINOR No. 3.
Either Hawker
"Fury”  or  “Nim-
rod."
Price 2/6-  (Postage
abroad 1/ -  extra.)

Send I i d .  stamp for l i terature describing
Aerominors, also our well-known large
s< ale Aeromodel K i ts  (1/24 th Scale), etc.
I f  you cannot obtain Aerominors from
your local dealer send Postal Order
direct to:Hawker “Nimrod ” Wing Span itts.

AEROMODELS  LTD. ,  No .  5 First Floor, Well ington Buildings, Liverpool, 2.

THIS
SPARES
LIST is
FREE!

WRITE
NOW for

YOUR
COPY

to
Dept. M.M.
LOTT’S
BRICKS LTD.
WATFORD
HERTS.

1d. stamp on
a postcard o r
1 Jd. stamp on
a l e t t e r
please.

B.S.A. Air Rifle
Killing rats, rooks and other pests, practising snap-shooting at
a swinging target in the garden o r  indoor shooting during the
long evenings—this is the kind of sport that you can enjoy wi th
a B.S.A. A i r  Rifle. B.S.A. Pellets, the only ammunition required,
cost only 2 /3 a 1,000. No  licence is necessary to use a B.S.A.
A i r  Rifle in the house, but  the purchase must be made by someone
over 17 years of age.

Prices from 45  z- or 4 Z3 a month

Post this coupon to B.S.A. Guns Ltd., 92, Armoury Road, Birmingham, 11.

Details of B.S.A. Air Rifles, please.

Name.......................................................................................................................

Address

meccanoindex.co.uk
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MECCANO
PARTS &. ACCESSORIES

REAL ENGINEERING PARTS IN  MINIATURE
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 can be correctly reproduced-
New parts are always being introduced In order to keep Meccano

model-building In line w i th  the most modern engineering
requirements. The greatest care Is taken i n  the designing of

these parts co ensure that they function exactly as their
counterparts in  actual engineering practice. Ask your

dealer for the latest complete illustrated price list.

MECCANO LTD., Binns Road
LIVERPOOL 13

PRICES OF  PARTS
ILLUSTRATED

PRICES OF  PARTS

ILLUSTRATED (Cant.)
No,
3.
9b.

10.
11.
12a.
19a.

No,
90.

s. d.Perforated Strips, 3 | *
Angle Girders, 3| '  . . .
Flat Brackets
Double Brackets
Angle Brackets, 1 *  x 1 * . . .
Wheels, 3 '  diam., wi th  sec

screws
Flanged Wheels, 1 diam.

o r „
Pulley Wheels

6*  dia. wi th  centre boss and
Set Screw .

2 '

i doz, 2 | *  Curved Strips, 2 g*
radius

2 i *  Curved Strips, cranked,
11*  radius, 4 to  circle . . .

Sprocket Wheels, 56 teeth,
3 '  diam. . . . . . .

Sprocket Wheels, 18 teeth,
1 *  diam

Braced Girders, 124 '  long
Single Bent Strips
Flat Girders, 3J*  long
Architraves
Rack Scrips, 3$'
Girder Frames
Hub Discs, 5J '
Cone Pulley . . .  „ <
Reversed Angle Brackets, 1 * J doz. 0

0
0
0
0
2
0
0
0
0

0eachdoz. 90a.
0

95b.
0 6

96,each
., 0

| doz. 2
each 0

4 doz. 0
doz,
each

3
620.

20b. 99.
102.
103d.
108.
110.
113.
118.
123.
124.
125.
126.
126a. Flat Trunnions
129, Rac<< Segments, 3 '  diam.
132. Flywheels, 2 j '  diam.
133. Corner Brackets, 1i *
133a.
137.
139.
143.
145.

19c. 6
2
3
3
3
4
2
3

0
03020a.

21.
22.
23a.

32
4* dia. w i th  centre boss and

Grub Screw
1 '  dia, without centre boss

and Grub Screw
r . .
Bush Wheels
Pinion Wheels, dia., face

.. r ., r ..

.. r n r „
Gear Wheels

50 teeth to  gear wi th  J '  pinion each
57 ..................... r . ,
Contrate Wheels, 1 diam.

Bevel Gears, 26 teeth
n 16 . ................ 1r. 4a .................

anti 30c can only be used together}
Gear Wheels, 1* ,  38 teeth each
Worms
Cranked Bent Strips
Double „ t1 . . .  . , .  „

. .  Angle Strips, 2 | *  x 1' i doz.
Perforated Scrips, slotted,

5 | *  long doz.
Windmil l  Sails 4 for
Triangular Plates, 1 ' each

I23
Trunnions ,. pair

each22a. 126 129 29 5
023.

24.
26.
26a.
26b.

45
.. ., V

Wheel Flanges
Flanged Brackets (right) . . .
Circular Girders, 5fr* diam.
Circular Strips, 7 | *  diam.

overal l
Pawls, wi th Pivot Bolt  and

Nuts . . .
Ratchet Wheels

3
2
096

27.
27a.
28.
29.
30.
30a.
30c.

90
147.

■
261

fa 0
0

3
6148. ____

154a. Corner Angle Brackets,
r ight hand

154b. Corner Angle Brackets, | J.
left hand „ 0

158a. Signal Arens. Home .. .  each 0
Channel Bearings, 1 i*x1' x | '  „ 0
Girder Brackets, 2*x1 'x  ' 2 for 0
Geared Roller Bearings . . .  each 20
Ball Bearings, 4*  diam. . . .
Eccentrics, throw . . .
Toothed Gear Ring, 3 | *d iam

/133  external teeth T

i doz. 0 6
2727  A 6

5
2
3
0

31.
32.
44.
45.
46.
55,

1 26
160.
161.
167.
168,
170,
180.

20  A

95  s61.

meccanoindex.co.uk
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THIS YEAR ...............
j o in  in the  fun  o f

bu i l d i ng
w i t h

W OULDN'T you like to build the
fine model of a farmhouse like
the boy in the picture.

Then make sure you get a MINIBRIX.
In next to no  time you'll be having
endless fun building not only this
farmhouse, but scores of other grand
models, such as houses, castles, bridges,
factories, schools, etc.—in fact every
kind of building you can think of.
Half the fun of MINIBRIX is building
the models—seeing them grow as you
lay brick by brick, every one securely
held together by the patent MINIBRIXself-locking device. There's  grand sport waiting for the lucky boy whogets a MINIBRIX.

MINIBRIX is on  display a t  the  leading stores and toyshops everywhere.Sets from 5/- to 63/- complete with full instructions.
"Write to Dept .  M.M.,  Premo Rubber Co. Ltd.,  Petersfield, Hants., fordescriptive literature; but,  better  still, go  to the nearest shop sellingMINIBRIX and start to  enjoy this fine new hobby now,

£10  0
IN  PRIZES

TOR CLEVER
BUILDERS

Full details of prize
competition can be
obtained from your
dealer or  direct from
________us,_________

ANNOUNCING!
srcival "Vega Cull"

Constructive Set ,  2/-
THE VERY LATEST in this series ofaccurate Scale Models of the most famous

aeroplanes in the world. In its first year of
life this machine has won the King's Cup
and the Jo'burg races, and has also flown theAtlantic. One of the best light aeroplanes of
to-day and just the model to possess!

WE RECOMMEND SKYBIRDS to allintelligent persons who are interested in
modelling. If you make a SKYBIRD it will
mean more to you than a mere shop-madereplica for it  will represent a personal triumph.

A COMPLETE description of each aeroplanemodelled in our series appears in "TheAero-Modeller" (price 7d., post free), in which
there is also published each month a full andup-to-date Price List of models and accessories.
Write to us for the name of your nearest
SKY BI RD Agent, or for "The Aero-Modeller,"
and for particulars of the SKYBIRD LEAGUE
which helps all air-minded modellers.

SKYBIRD LEAGUE HEADQUARTERS
(Desk B) ,  3 ,  Aldcrmanbury Avenue, London, E.C.2

MINIBRIX

This farmhouse is  one of
many realistic models
built with Minibrix Set

No, 4.

A COMPLETE BUILDING SYSTEM IN MINIATURE
WITH (MhuUet. SELF LOCKING BRICKS

New Year Gifts that will be
appreciated

We  specialise in things which give
pleasure to Boys and offer

few suggestions of inex-
pensive presents, se-

lected from our
large and varied

stocks.
■'Nu-matic"

Pi t to l
An i ngen ious
typeof  gun which
makes a loud
report from a
rol l  of  paper.

2/- each.

Table Telephones
A real  working model beauti-
fully finished In Bakelite, 25/-

Pathe Ace
Projectors

The perfect
Movie, 37/6
makes from

Steam Engines
of superior quality
and efficiency, from

10/6 co 50/-.
Home
(other
12/6).

Sets o f  Lead Min ia tu res
12 varieties in  3 sizes.

2/6, 5/- and 7/6.

Mechanical  Tank
A model Army Tank
which dodges hither
and thither emitting
a fusilade of sparks.

7/6 each.

Fretwork
Machines

The machine
wi th  101 uses,
from 30/- to

75/-.

Kay
Electr ical

Outfit*
A presentation set

which contains endless amuse-
ment, from 3/6 to 50/-.

Model  Ga l leon
Kit*

Complete sets of
Bi l l i a rd  Tab les

The most amazing value ever offered at
the price. 4 ft.  long, 15/6 each.

building, f r om
12/6 to £5.

LUCASThe Boys’ Arcadia 17> HOUGHTON ST., CLAYTON SQUARE, LIVERPOOL, 1 Hobbies Depot

meccanoindex.co.uk
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Hornby Rails, Points and Crossings are designed to meet the most exacting requirements
of model railway enthusiasts. They make it possible to construct an almost endless variety of attractive
and railwaylike layouts, for both Electric and Clockwork trains.

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 any dealer, price 3<L, or from
Meccano Ltd., Binns Road, Liverpool 13, price 4d. post free.

Rails for Electric Trains, Gauge 0,  1 | "
CURVED RAILS

1-ft. Radius
EAl Curved Rails . . .  ... per doz. 5/-
EAU Curved half rails ... w 4/6
EAl J Curved quarter rails ... „ 4/-

2-ft. Radius
EA2 Curved rails . . .  . . .  per doz. 5/-
EA2| Curved half rails . . .  „ 4/6
EA2J Curved quarter rails . . .  „ 4/-
EDC2 Curved rails, double track, J doz. 9/-

STRA1GHT RAILS
EBl Straight rails . . .  . . .  per doz. 5/-
EB Straight hall rails . . .  „ 4/6
EBJ Straight quarter rails 4/-
EDS1 Straight rails, double track, | doz. 8/6

POINTS
For 1-ft. Radius Curves

EPRl Right-hand points'! . /o
EPLl Left-hand points / - Pe r  pair s / 9

For 2-ft. Radius Curves
ESPSR2 Right-hand points'!
ESPSL2 Left-hand points / S*rP”rV6

CROSSINGS
ECA Acute-angle crossings .. .  each 2/9
ECR Right-angle crossings . . .  „ 2/9

DOUBLE SYMMETRICAL POINTS
1-ft. Radius

EDSR1 Double symmetrical 1
points, right-hand I c ,

EDSL1 Double symmetrical f pair 6 / ’
points, left-handj

2-ft. Radius
EDSR2 Double symmetrical']

points, 'right-hand I __ na}_
EDSL2 Double symmetrical f pa , r

points, left-hand J
PARALLEL POINTS

EPPR2 Parallel points, right-hand'! per pair
EPPL2 Parallel points, left-hand J 7/-

CROSSOVER POINTS
EC0R2 Crossover points, right-hand 1 per pair
ECOL2 Crossover points, left-hand / 24/-

EMC20 Switch rails (20-volt) . . .  each 1/3
EMC6 Switch rails (6-volt) 1/3
TCP20 Terminal Connecting Plates

(20-volt) 1/3
TCP6 Terminal Connecting Plates

(6-volt) 1/3

Rails for Clockwork and  Steam Trains,  Gauge 0, l i"
CURVED RAILS

9-in. Radius (for MO Trains)
POINTS

9-ln. Radius (for MO Trains)
MR9 Right-hand points \
ML9 Left-hand point, / - P*r palr V-

1-ft Radius
PR1 Right-hand points'! ,
PL1 Left-hand points / . . .  per pair 3/-

2-ft. Radius
PR2 Right-hand points'! , 3 ,
PL2 Left-hand points / ... per pair 3/-
PSR2 Points on solid base, right-']

PSL2 Points on solid base', left- C per pair 8 /6

hand J
(Fitted for Hornby Control)

SPSR2 Points on solid base, right-hand \ per
SPSL2 Points on solid base, left-hand J pair '
These points are similar to Points PSR2 and
PSL2 but they arc not fitted with ground disc or

for Hornby Control.
PARALLEL POINTS

PPR2 Parallel points, right-hand \ ■ , /fi
PPL2 Parallel points, left-hand / p 7

The above Parallel Points can be used with
either 1 ft. or 2 ft. radius track.

DOUBLE SYMMETRICAL POINTS
For 1-ft. Radius Curves

DSR1 Double symmetrical points, right-hand
DSL1 Double symmetrical points, left-hand

per pair 3/6
For 2-ft. Radius Curves

DSR2 Double symmetrical points, right-hand
DSL2 Double symmetrical points, left-hand

per pair 3/6
CROSSOVER POINTS

C0R2 Crossover points, right-hand'! per pair
COL2 Crossover points, left-hand / 12/-
RCP Rail Connecting Plates . . .  i doz. 2d.

PART EXCHANGE. You can exchange Hornby Clockwork Rails, Points and Crossings for Electric
on a piece-for-piece basis, the allowance being half the current price of Clockwork Rails returned.

M9
MB9

Curved rails ... ... per doz. 2/6
Curved brake rails ... each 3d.

Al
Al |
AH
AB1

1-ft. Radius
Curved rails ... ... per doz. 3/6
Curved half rails . . .  „ 3/-
Curved quarter rails . . .  „ 2/6
Curved brake rails . . .  each 4d.

A2
A2i
A2{
AB2
DC2

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, J doz. 6/-

STRAIGHT RAILS
BM

Bl

II
BBl
BBRI

DS1

Straight rails (for MO Trains),
per doz. 2/6

Straight rails ............... „ 3/6
Straight half rails ... „ 3/-
Stralght quarter rails ... „ 2/6
Straight brake rails . . .  each 4d.
Straight brake and reverse rails,

each 1/6
Straight rails, double track, J doz. 5/3

CROSSINGS
CAI

CA2

CR1

CR2

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

Manufactured by MECCANO LTD., BINNS ROAD, LIVERPOOL 13
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ELEKTRON
ELECTRICAL OUTFITS

The Most Wonderful Force of the Age!

KEMEX
CHEMICAL OUTFITS
Conduct Fascinating Chemical Experiments

The contents of the Kemex Chemical Outfits wi l l  provide
many hours of fascinating fun. Wi th  the apparatus and materials
contained in them a boy can make inks and soaps; dye wool,
cotton and silk, and bleach fabrics that are already dyed; test
foodstuffs for impurities; analyse air and water; grow crystals;
make invisible inks and a chemical garden, and perform a host
of other interesting chemical experiments.

In these days of radio, X-rays
and electric trams and trains
every boy should have a know-
ledge of electricity. The only
way to gain this knowledge is
by means of experiments, and
the Elektron Outfits have been
produced specially for this
purpose. They provide the
necessary material for carrying
out  a series of fascinating
experiments in magnetism,
frictional electricity and cur-
rent electricity.

Each Outfit is packed in
handsome box, and includes a
Manual, splendidly illustrated,
giving full directions and
explaining every experiment
in  simple language.

No.  O Kemex Outfit
75 Exper iments

This  Outfit includes a supply of
specially selected chemicals, suffi-
c ient  to per form 75 at t ract ive and
varied exper iments.  The apparatus
prov ided includes Test Tubes, Test
Tube Brush,  Del ivery Tubes and
Corks ,  and a simple and highly
efficient Sp i r i t  Lamp that  makes the
Outfit complete ly  self-contained.

Price 5/-

No. I Kemex Outfit
130 Exper iments

This  Outfit includes the who le  of
the  contents of  the  No .  O Outfit,
together  w i t h  fu r the r  chemicals
that  increase the  number  of  exper i -
ments tha t  can be performed to  130.
The  addit ional apparatus includes a
Test Tube Ho lde r ,  Glass S t i r r i ng
Rod, Funnel and F i l te r  Papers.

Price 7/6

In  the  above i l lust rat ion
is shown an electr ic be l l
being made w i t h  t he
contents of  E lek t ron

Outfit No .  2.

No.  I Elektron Outf i t
Magnet ism and Static

Elect r ic i ty
The  No .  1 Outfit contains

two  power fu l  Bar Magnets,
a Horseshoe Magnet, and
a rel iable Magnetic Compass,
together  w i t h  every th ing
necessary for the carry ing
ou t  o f  a series of  fascinating
magnetic exper iments.  I n
addi t ion the re  are materials
for exper iments i n  f r ic t ional
o r  stat ic e lect r ic i ty ,  and for
the  construct ion  of  an Electric
Compass, two forms of
Electroscope, and an Electro-
phorus.  Price 6/6

No.  1 Kemex  Outfit

No.  2L Kemex Outfit
250 Exper iments

This  Outfit includes the  contents of  the  No.  1 Outfit, and f u r t he r  chemicals
tha t  increase the  range o f  exper iments up  to  250. The addit ional apparatus
includes a porcelain Evaporating Dish,  Special Test Tubes, a handsome Test
Tube Stand, and an Evaporating Stand including a Ring, w i t h  W i re  Gauze.

Price 15 / -
No.  2B Kemex Outfit

This is exact ly t he  same as the  No .  2L Kemex Outfit, except that  a highly
efficient Bunsen Burner ,  w i t h  the necessary length  of  rubber  tub ing,  is included
in  place o f  the Sp i r i t  Lamp. Price 15 / -

No.  3L Kemex Outfit
350-400 Exper iments

This  splendid Outfit enables a boy to carry ou t  between 350 and 400
exper iments.  I t  includes the  contents of  the No .  2 Outfit, w i t h  addit ional
chemicals and apparatus inc luding a gas-generating apparatus, consisting of
a large Wide-necked Flask w i t h  Thist le Funnel and Del ivery  Tubes, and a
Blowpipe and a Charcoal Block.  Price 25/ -

No .  1 Elekcron Outfit Price 6/6

No.  2 Elektron Outfit
Curren t  E lec t r ic i ty

The  reduced pr ice of  this
splendid Outfit w i l l  make i t
more popular than ever .
Everything that  is necessary for
a series o f  exper iments w i t h
electr ic  cur ren ts  is included
in  the  Outfit. I t  contains the
parts requ i red to make a
Bichromate Cel l ,  and to bu i ld
a wide range of  e lectr ical
devices, including Electro-
Magnets. an Electr ic Bel l ,  and
a Buzzer for use i n  an e lectr ic
telegraph system. A Shocking
Co i l  that  w i l l  give hours  o f  fun,
and two types o f  work ing
Electr ic Motors  also can be
constructed from the  contents
o f  this Outfit. Pr ice 17 /6

No.  3B Kemex Outfit
This  is the  same as the No .  3L  Kemex

Ou t f i t ,  except that  a Bunsen Burner ,  w i t h
the necessary length o f  rubber  tubing,  is
included i n  place of  the  Sp i r i t  Lamp.

Price 25/-

The apparatus
included m
Kemex Outfits
ami refills
Kemex chemi-
cals can be
obtained separ-

your dealer for
the  l ea  f l e t
giving a list
of K emex parts
and  the i r
prices, or write
for a copy to
the address
given below.

No.  2 E lek t ron  Outfit Price 17/6

The parts contained in the Eleklron Outfits can be obtained separately. Ask your
dealer for the leapel giving a complete list of Elektron parts, or write for a copy
to the address below.

ROAD - LIVERPOOL 13MECCANO LTD. - BINNS
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MECCANO =
If you want to obtain the fullest enjoyment from the Meccano hobby you must operate your

models by means of one of the Meccano Clockwork o r  Electric Motors listed below.
ELECTRIC MOTORS

Elect r ic  Motor  (6-volt ) .  Non-reversing
E lec t r ic  Motor  (6-vol t ) .  Reversing

CLOCKWORK MOTORS
The A/zzgtc Motor  (non-reversing) . . .
No .  I C lockwork  Motor  (non-reversing) . .
No .  l a  C lockwork  Motor  (reversing)
No .  2 C lockwork  Motor  (reversing)

Price 9/-
. .  15 /6
., 10 / -
. ,  18 /6

No .  E l
No .  E6 . . . . . .
No .  E120 E lec t r ic  Motor  (20-volt) .  Non-reversing
No .  E20B E lec t r ic  Motor  (20-volt) .  Reversing

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

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

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

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

No .  T6  Transformer (Outpu t  25 VA  at  9 volts)  for
6-volt E lectr ic  Motors or  6-volt  Trains.  Fitted with speed
regulator Price 17 /6

No .  T6M Transformer (Outpu t  25 VA  a t  9 volts)  for
6-volt E lectr ic  Motors  o r  6-vol t  T ra ins .  This is similar to
No.  T6, but is not fitted with a speed regulator... Price 12 /6

No .  T26M Transformer (Outpu t  50  VA  a t  9 volts)
for  6-volt  E lectr ic  Motors  o r  6 -vol t  Trains.  Not fitted with
speed regulator. W i l l  operate two train* at the same t ime,
either on the same track or  on  two separate cracks. In the
latter case two Resistance Controllers are necessary to give
independent control Price 13/6

No .  TR6 Transformer-Recti f ier  (Outpu t  6 volts a t  I j

Price 2/-
. .  5/-
. .  7/6
,. 9/-

The  .Wcgw
Motor

capableThis splendid Motor  is
of driving models made with

Meccano Outfits A ,  B and C .
It costs only 2/-.

Amps. )  for use with Hornby No .  EPM16 Special Tank Loco-
motive (6-volc. Permanent Magnet) . . .  . . .  Price 29/6

No ,  T20A Transformer  (Outpu t  25 VA  at  20/34 volts)
for 20-volt  E lec t r ic  Motors or  20-vol t  T ra ins .  Fitted with
speed regulator and output sockets for lighting lamps. Price 22/6

No .  T20 Transformer (Outpu t  20 VA  a t  20 volts) for
20-volt  Electr ic  Motors  o r  20-volt T ra in* .  Fitted with
speed regulator Price 17/6

No .  T20M Transformer (Outpu t  20VA at  20 volts)  for
20-volt  E lec t r ic  Motors  o r  20-volt  T ra ins ,  This is similar to
No.  T20 but Is not Fitted with speed regulator . . .  Price 12 /6

No .  T22M Transformer (Outpu t  50 VA  a t  20 volts)
for 20-voit Electr ic Motor *  o r  20-volt T ra ins .  Not  fitted
wi th  speed regulator. Wi l l  operate two trains at the same
time, either on  the same track o r  on  two  separate tracks. In
the latter case two Resistance Controllers are necessary to
give independent control . . .  . .  Price 13/6

No,  1
Clockwork
Motor

No,  2
Clockwork
Motor

No.  E2OB
Electric Motor
(20-vole)

No .  E6
Electric Motor
(6-volt)

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

FASCINATING TO  BUILD?METALWAY
THE PERFECT TRACK

built from steel rails, wood sleepers and
battens, cast chairs, brass fishplates.

STRAIGHTS & CURVES, W i  I
18* long / 2« .

POINTS & CROSSOVERS g

THEY CERTAINLY ARE!
There is real pleasure in working with balsa wood and our special
quick-drying cement is a joy. Once start and you wi l l  be fascinated.

Hawker Hurricane
Wingspan 20  inches. Length I5
inches. Movable controls. This
peerless ki t  makes a beautiful
mode! with a superb f tying per-
formance. Special condensed
instructions, four pages with
many drawings. Special shrink-
ing dope for silver tissue.
Previous experience required.
Complete kit, carriage x / X
paid. 4 '0

Heston Phoenix
Wingspan 18 inches. Length134
inches. Retractable landing gear
with locking control. The plan
is so well laid out and illustrated
thatyou feel youcan start right in.
The Fuselage is built on  Comet's
Auto-line-up principle — the
best. It is absolutely complete.
The model requires a little
experience. / X

Carriage Paid w O

Scale

WAGONS
Wood construc-
tion wi th  perfect
lithographic de-
tails. W i l l  run
on any gauge O railway. L.M.S., L.N.E.R., / />
G.W.R., Cawoods, Manchester Collieries, All  S r
Whitaker, Warrens, Brentnall and Cleland, etc. each Closter Gauntlet

An exact scale model. Wingspan 21 inches.
Length 144 inches. Very detailed plan. This
model is sturdy and a good flyer. Fuselage
built up on Comet's Auto-line-up principle.
Clear full size plan with special instructions.

Complete kit, carriage paid 6 '6

All orders per post should be accompanied by a Postal
Order  o r  Cheque. Delivery per return.

This coupon entitles you to an illustrated leaflet, free of
charge. Fill in and post to-day.
Name
Address ..............................................................................

# Send two penny stamps for illustrated catalogue showing
SEND YOUR biggest range of scale model flyers in England.

*»*«J ° ’ dcr M.  E .  SWEETEN LTD.
NOW to: Bank Hey St., BLACKPOOLTHE LEEDS MODEL CO. LTD.

POTTERDALE MILLS,  DEWSBURY RD.,  LEEDS, I I
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You can model
‘Big Chief
Plasticine’....exchanging

my old Hornby
engine for a new one I

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

First of all, study carefully the latest Hornby Train Catalogue,
and select from i t  the new up-to-date Hornby Locomotive you
want. Then pack up your old Hornby Locomotive and send i t
to us addressed “Special Service Department,” Meccano Ltd..
Binns Rd,. Liverpool 13. Your order for the new Locomotive and
the necessary remittance should be enclosed. You can easily
ascertain how much to send by deducting the part exchange
allowance indicated in the list given below from the price of the
new Locomotive, and adding 1/-  for postage on the new model
you purchase. I t  is important to note that the catalogue price of
the new Hornby Locomotive you purchase must  not  be  less
than  double the  Part  Exchange al lowance made  for your
o ld  Locomotive.

If you prefer to do so, you can effect the exchange through
your dealer, who wi l l  be very pleased to give you any informa-
tion you require. An  actual model in “Plasticine**

Part Exchange allowances for Hornby Locomotives This fine Red Indian's Head is but one
of the many wonderful models you
could make if you had a box of
"Plasticine." Ask your Dad or Mother to
give you a special treat— a "Plasticine"
Outfit! Tell them there is a really large
range to  choose from. All  good stationers
sell them at prices from 1d. to one guinea.

★
Build a Village (series of six), 6d. each, post

free 9d.★
Elfin Wonderland, 2 Z6 each, pose free 3 f~

Designer, 5 Z6 and 12  z6 ,  post free &1
and 13'5*

Complete Modeller, 4 Z-, post free 4'6
Post free rates for Great Britain; abroad extra

ELECTRIC MODELS
EM16 or EM1 20 Locomotive . . .  4/3
No.  1 Electric Tank Locomotive,

Permanent Magnet ............... 7/6
EM36 or EM320 Tank Locomotive 8/3
LST M3/20 Tank Loco (20-volt) 8/3
LE 120 Locomotive ............... 10/-
LE1/20 Loco (Swiss Type) 20-volt 10 / -
E06 or E020 Locomotive . . .  11 / -
E16 or E1 20 Locomotive , , . 12 / -
E16 or E1 20 Tank Locomotive 1 2/-
LST 1/20 Tank Locomotive (20-

volt) ....................................... 12 / -
LST 2/20 Tank Locomotive . . . 12 /6
E3/2O Locomotive ............... 12/6
E3/20 Riviera Locomotive . . .  12/6
EPM16 Special Tank Locomotive 13/9
Metropolitan L.V. Locomotive 15 / -
E26 Special Tank Locomotive . . .  15 / -
E36 Metropolitan Locomotive... 15 / -
E120 Special Locomotive (auto-

matic reverse) ............... 15/-
No. 2 Electric Tank Locomotive 15 / -
E120 Special Tank Locomotive

(automatic reverse) ............... 15 / -
E36 Locomotive ............... 16/3
E36 Riviera “Blue” Locomotive 16/3
E220 Special Tank Locomotive

(automatic reverse) . . .  . . .  16/3
LE2/20 Locomotive ............... 16/6
LE220 Locomotive (automatic

reverse) ........................... 16/6
E320 Locomotive (automatic

reverse) ........................... 17/6
E320 Riviera Locomotive (auto-

matic reverse) ............... 17/6
E22O Special Locomotive (auto-

matic reverse) ............... 18/9
Metropolitan H.V. Locomotive 18/9

HORNBY
TRAINS

BRITISH AND GUARANTEED

CLOCKWORK MODELS
M 2930 Locomotive ............... 1 / -
MO  Locomotive........................... 1 / 4
M1/2  Locomotive ............... 2/3
•George V Locomotive . . .  3/3
•No.  OO  Locomotive ............... 3/3
M3 Tank Locomotive ............... 3 /9
M3 Locomotive ........................... 4/3
Zulu Locomotive ............... 5/3
No.  O Locomotive . . .  . . .  5/3
LEC 1 Locomotive (Swiss Type) 5/3
Zulu Tank Locomotive............... 6/3
No.  1 Tank Locomotive . . .  6/3
No. 1 Locomotive ............... 6/3
No. 1 Locomotive, fitted for

Hornby Control ............... 7/6
No. 1 Tank Locomotive, fitted

for Hornby Control . . .  . . .  7/6
No.  1 Speclil Locomotive . . .  8/3
No.  1 Special Tank Locomotive 8/3
No. 2 Locomotive ............... 10/ -
No. 2 Tank Locomotive . . .  10/6
No. 2 Special Tank Locomotive 10/6
Metropolitan C Locomotive . . .  10/6
No. 2 Special Locomotive . . .  11/3
No. 2 Locomotive, fitted for

Hornby Control . . .  . . .  11/3
No. 2 Tank Locomotive, fitted

for Hornby Control ............... 11/9
No.  3C Locomotive ............... 12 / -
No. 3C Riviera “Blue" Loco-

motive . . .  . . .  . . .  12 / -
•TAesd models were identical.

HARBUTT 'S

Plas t ic ine
Writefor illustrated price lists to—

HARBUTT ’S  PLAST IC INE  LTD. ,  99. BATHAMPTON, BATH
Manufactured by

MECCANO LTD. LIVERPOOL 13
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D/  K IR  C Supply the Best Scale
D I N L /  O Model Railway Fittings

THE CHEAPEST
SCALE
ROLLING
STOCK

THE CHEAPEST
SUPER DETAIL
PERMANENT WAY

We illustrate an ACTUAL
PHOTOGRAPH of Bond’s Super
Detail Permanent Way. The Rail
Sections faithfully reproduce the
outline of the Full Size Rails, also
the Model Chair. If you want
Super Detail for Your Model
Permanent Way, you can only
get this w i th  Bond's Super Detail
Permanent Way Parts.

This range of rol l ing stock has wooden bodies covered w i th  lithographed coloured
sides and ends showing all the detail of the real coach or  truck.  They are also bui l t
to scale. A l l  are fitted wi th  oval buffers, 3-link couplings and special true running
wheels.

PRICES.
Coaches. L.M.S., L.N.E.R., G.W.R. Suburban Coach or  brake end

Corr idor Coach or  brake end
Price 7/6, postage 9d.PRICES.  STANDARD GAUGE "O"  PARTS

Steel Rail, sheradised ................................................... per yd. 2d., l / 6doz .  yds.
Brass Rail .......................................................................... per yd. 4d„  3 /9  doz. yds.
Cast Chairs, slide-on-flt .................................................. per 100 I / 2
Cast Chairs for wooden keys ....................................... per 100 I / 2
Keys ............................................................ . . .  per 100 6d.
Fishplates .......................................................................... per doz. 3d.
Sleepers, stained correct colour ........................... per 100 2/-
Battens, l - ln .  x $-in. section ....................................... per yd. 2d. ,  I / 9  doz. yds.
Pins, approx. 1,000 .................................................. 6d. packet
Track Gauge, special, w i th  elec, chair jig ............... 9d, each
A U Pr  ices Plus Postage. For Prices of Gauge "OO, ”  " 1 , "  1-in.  Scale and 3-in. Scale,

see Catalogue.

Open  Trucks ,  L.M.S., L.N.E.R.,
G.W.R. o r  Private Owners

Price 2/9,  postage 6d.

Sets of Parts for building Coaches
Price 6/-, postage 9d.

Sets of Parts for building Open
Trucks Price 2/3,  postage 6d.

Spare Wheels, 2 on an axle, for above
Sd., plus postage

SEND FOR BOND’S  200 PAGE ILLUSTRATED CATALOGUE.  Price 6d. I t  contains many pages of Hints and Tips for Model
Makers as well as listing all types of Railway, Ship, and Aeroplane Models and Fittings, Tools, Materials, etc.

MTuX o7nB7 BOND'S O'  EUSTON ROAD LTD., 254 ,  Euston Road, London, N.W.1 E,tX shed

French Agents; Messrs. J. Fournerenu, 60. Rue Alphonse-Pallu, Le Vesinat (S S O). Telephone 619 S. Africa Agents: Messrs. J. Alcock & Co., 69, Mooi Street, Johannesburg

The Big 5
STORY PAPERS -for BOYS

A REALISTIC
TWO-SEATER SPORTS

CAR

A MOST
ATTRACTIVE 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
with 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 o r  assembly work
being required. I t  steers from the wheel,
and is fitted wi th  a strong clockwork motor
that gives a long and steady run.

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

Price O O

ADVENTURE Monday 2?
World-wide thrill stories.

™ E WIZARD Tuesday 2?
Stories of mystery and

adventure.

TROVER Thursday
no  J

Breezy
yarns of
sport and

fun.

™ E HOTSPUR Friday 29
The great school story paper.

™ SKIPPER Saturday 29
Full of dandy tales and pictures.

ASK FOR THEM AT
YOUR NEWSAGENT

The model is
beautifully
made and

finished, and
is richly

enamelled
in

Blue and
Cream Manufactured by

Meccano Ltd.,  Binns Rd.,  Liverpool 13

meccanoindex.co.uk



THE MECCANO MAGAZINE xxiii

ELECTRIC  MOTOR
GEARED

Post 6d.
Just think of
the fun you
can have if you
send for this
new "Wi l co ”

motor.
Works  off a
pocket battery

and wi l l  drive models fast; the special gearing enables
heavy ones to  be worked and a toothed gear is f i t ted for

Meccano.
There is a range o f  "W iko ”  Motors from 2/6 to 39/-.
to work off batteries. AC  mains through a Wi lco
Transformer. Geared and un-geared. AC /DC Universal
Models. Also full details in  ou r  New 40 p.  Catalogue,

4d. post free.

— BOYS • —
A New Wooden  Box fo r
ALL your Meccano Parts.•You can collect all your parts together in

this new box—making a new, super set.
it’s a strong wooden box, specially made
with divisions so tha t  all Meccano parts  can
be stored separately. Space is given for
special components such as Boilers and
Motors.
The  box is beautifully made and  will last
you a lifetime. Stained Oak finish, with
a sturdy lock a t  the front and two handles,
one a t  each side.
This month’s special offer! Tell your Dad,
we're offering this big reduction of price in
January.
SIZES—18’ wide, 13* deep, 4* high (one

tray) reduced from 21/ -  to  15/-.
18* wide, 13* deep, 5* high (two
trays) reduced from 25/- to 21/-.

Postage 9d. extra. Terms of business: cash
with order or cash on delivery.

D. BARNES, 50, Bow Lane, London, E.C.4

The indispensable unit
for all FINE work!

Ideal for  Model - Making and all precision jobs

THE ONLY VICE WITH
AND  HORIZONTAL
MOVEMENTS

BOTH

Model
“MIN I”
Overall length
7 b/lGth"; Over-
all height 2K;
GapbetweenJaws
2 ; Miix. Jaw

Do  Better
c accurate

work w i th  the All-Steel

VERSAVICE
MADE BY ENGINEERS

FOR ENGINEERS
The projection of the Gripping
Jaws above the surface of the
Face-Plate being instantly adjust-
able, objects may be gripped by as
l i t t le as .005*—firmly, bu t  wi th-
ou t  distortion. Work ing is thus
facilitated, as the VERSA-VICE
secures the job wi thout  obstruc-

t ion of any kind.
Indispensable for Fitting, Tool-
making, Dri l l ing,  Milling, Shaping,

Engraving, etc.
Patent No, 406,085/34

Send Now for FREE Descriptive Folder t o :

WILLIAM FROST L CO. ......,.
(Dept. M.M.), I ,  St. Nicholas Buildings, NEWCASTLE

London Office; Southampton Buildings
Chancery Lane, London. W.C.2

L.  WILKINSON, 204, Lower Addiscombc Rd., Croydon.

Standard Films for Sale or Hire, from 5/-. —Baers,
176, Wardour Street, W.L Established 1907.

7,500 American Science Mags. Books. Samples and
Cat, 2/2.-M. Final, 15, Nashleigh Hill, Chesham, Bucks. 13/lGlhT; Width

of Jaw  I"; Weight
6 lbs, PRICE

£1 17  6
Model “MEDI”
Overall length
13"; Overall
height 4 J*; Gap
between Jaws
J J"; Max. Jaw
ProjectionProjection 2*;
Width of Jaw
ft*; Weight
32 lbs. PRICE

£4 17  6
Carriage and
Packing Free.

Stands for
HORNBY SPEED AND

RACING BOATS The “Delia” Air Pistol to t>urchase
Ti e Best 5/- Air Pistol
made. Junior Model. Fires
Darts. Slugs. Length 10 ins.
Nickelfinish,with ammunition,  5 / - .* /  6d.
Senior Model, with ammunition, 7/6.  AIR
GUNS. Best make at 6/- ,  8/-, 10/-,  and
12/- each. Extra ammunition for any ol
above. 1 • -  and 2/-. Postage 6d. each article (Colomai
2/-),- HERBERTS & CO. (Dept, J.53), 81, CLAFHAM

PARK ROAD, LONDON. S.W.4.

p* TA l l  Your Height increased
nr  I £1 1 I in 14 days or  moneyUL I HfaL  back! 3-5 inches rapidly
gained. A mating Complete Course sent for 5 / -
P.O., or details free. Write Stehbing System,
Dept. M., 23, Dean Road, London, N.W.2.

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. ,  Blnru Road, Liverpool 13

CHEMISTRY
SPECIAL  SAMPLE PARCELS

REMARKABLE VALUE. Contents:
I Bimsen Burner (value 1/6);  1 Beaker,
150 c.c.; 3 l e s t  Tubes, 4* x i*; 1 Flask/
100 c.e.; Glass Tubing; Rubber Connec-
tion Tubing, Corks, Filter Papers, etc.
3/6 value for only 2/6, post, etc., 4d.
(Colonial post 9<L) HERBERTS & CO.
(Dept. J.51), 81, Clapham Park Road, London, S.W.4-

Metcalf Ad .

‘SURE SHOT’ PEA PISTOL
The best pea pistol made.
Special Heavy Model, Auto-
matic Pattern, Repea t ing
Action, Black Finish. Fires
20 shots a t  each loading. Fitted
with Patent Direct Feed, 2/6,
post 3d. With ammunition.
Other Pea pistols a t  1/- ,  1/6,
and 2/-, post 3d. Colonial postage, all pistols. 9d.

HERBERTS & CO. (Dept. J.52L
81, CLAPHAM PARK ROAD. LONDON, S.W.4.YORK READERS

will find a full selection of Hornby Trains and
Accessories, Dinky Toys, Meccano Outfits, etc., a t :

PICKERING'S
HIGH OUSEGATE, YORK

Local Depot for Skybirds, etc.

BUTTERFLIES, BIRDS’ EGGS,
PLANTS, etc.

Obtain your supplies of Books, Collecting
Apparatus and Specimens from

WATKINS & DONCASTER, Dept. M.M.,
36, Strand, London, W.C.2 (P.O. Box 126).

' Phone: Temple Bar  9451. Full Catalogue Post Free

“Meccano Parts and How to
Use Them”

Every keen Meccano enthusiast wishes to carry out
his mod eh building operations in  accordance with
correct engineering principles. In  order to do  this he
must know the special functions of each of the parts
tha t  comprise the Meccano System, and to assist him
in acquiring this knowledge there is published a manual
entitled ** Meccano Paris and How to Use Them," l a  this
manual all die parts in the system are listed and
classified, and the uses of each individual part  are
described in detail. The descriptions are assisted by
half-tone illustrations and sectional diagrams showing
the parts actually in  use in Meccano structures and
mechanisms.

Idea l  fo r  the Model-Bui lder
An important section of the book is devoted to

the various forms of Meccano motive power, and gives
much useful information regarding the use of the
Meccano Electric and Clockwork Motors. This manual
forms an ideal constructor's guide and book of refer-
ence, and should be in the possession of every Meccano
boy.

"Meccano Paris and How to Use Them" can be ob-
tained, price 6d., from any Meccano dealer, o r  direct
from Meccano Ltd., Binns Road,  Liverpool 13, price
7d. post free.

CASTING MOULDS
Make your own lead soldiers, animals,
Indians, etc. Sample Mould, 2/9.

Catalogue, stamp.
I ndustries.13,  Gordon Av., Twickenham.

TIPS FOR TURNERS
Latest and Best Turners’ Handbook.

Turning, Boring, Screw Cutting.
Tool Angles lucidly explained.

Many useful tables. 2/6 (2d. postage).
MANUAL PRESS (M.), 10, Crofton Road, London, S.E.5.CINEMATOGRAPHS

CINEMATOGRAPH FILMS
Standard Size only. Write for Catalogue, post
free. Sample Film and Catalogue 1/- and 2/6.
Filmcries Co., 57, Lancaster Rd., Ley tonstone, E .U

BECKS CHEMISTRY
SETS

PRICES FROM:

' (post rreei
EQUIP YOUR OWN

LABORATORY WITH
APPARATUS AND

CHEMICALS.
WRITE FOR LATEST CATALOGUE FREE!

DEC (Scientific Dept. G.j, 60, High St,
DCwlV  Stoke Newington, London, N.16.

WHEN  WRITING TO  ADVERTISERS
Readers are urged to observe the following points

when writing to advertisers:
1. Mention the "M.M.*’ and any special reference

number quoted in the advertisement, This helps
the advertisers to give prompt attention.

2. See that the full amount of the price and any
postage is Included. I t  is unfair to expect adver-
Users to fulfil their undertakings promptly if short
remittances are sent

3 .  Give your full address.
4* Enq uiries coneernIng ad vertisements or  ad vertlser*

should be addressed to:
THE ADVERTISEMENT MANAGER

MECCANO MAGAZINE, Binns Road, LI  VERPOOL 13

| MECCANO WRITING PADS are supplied i n  |
= two sizes, each consisting o f  50 printed sheets o f  =
| t inted paper w i th  cover. Price—Large. 1 / -  each, =
= and small, 6d. each (post free).
= ENVELOPES to  match. Price, per packet o f  SO, =
= 8d. post free. |

Meccano Ltd., Binns Road, Liverpool 13.
'iwii iitiiumi 111)j11noui<1luiinilimnii i11um 11im 11miimuntiuim j■miiminuwi
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MECCANO
MAGAZINE

Registered at G.P.O., London, for transmission by
Canadian Magasine Post,

EDITORIAL AND ADVERTISING OFFICE:—
LIVERPOOL 13 ,  ENGLAND.

Telegrams: "Meccano, Liverpool."
Publication Date. The “M.M."  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 wifi
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
&e., not trade) are charged Id. per word, minimum 1/-.

ish with order. Editorial and Advertising matters
should not be dealt with on the Mme sheet of paper.

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.

Pres* 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-incn.

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.

Remittance*. Postal Order* and Cheques should be
made payable to Meccano Ltd.

READERS' SALES
Readers should note that all advertisements of Hornby

Trains and other Meccano products included in this
column relate to items no longer featured in the catalogue.
Advertisements of current products cannot be accepted
for this column.

Album, 1,200 dififerent stamps, also three bound
"Chums,*’ 25/-.—Barnwell, 130, Manor Road,
Stechford, Birmingham.

Spark Coil § inches, £1/10/-;  another smaller, £1.—
4, Kcttlebaston Road, London, E.10.

"M.M.’s,” Jan.-Sept. 1935, Jan.-Dec. 1934, Apr.-
Dec. 1930. 3/6 plus postage.—Bateman, Fairleigh,
Draughton, Skipton.

Sale. 37/6 Bowman Steam Locomotive, Tender and
18 Rails. Good condition, 15/- .—Harding, 45, Wilton
Grove, Wimbledon, London, S.W.19.

"M.M.’s,” 1929-1936 inclusive. Good condition. Lot
12/6 or separate, 2/- per year. Gauge O Rails and
Points. Write list.—Dean, 20, South Park Road,
Wimbledon, S.W.19.

Sale. Gauge O Trains, Accessories, Air Rifle. List.—
Ross, 16, Clarence Drive, Glasgow.

Exchange .177 B.S.A. Air Rifle, fine condition, cost
45/-, for good Cinematograph and Films.—Bedford,
36, Tomson Avenue, Coundon, Coventry.

What offers for 14/6 Ukelele; 12/6 Roller Skates;
28/6 Adana Printing Machine; No. 10 Construments
Set; 25/- Telephone Set; 4-valve Portable Wireless;
£5 Moving Coif Speaker; "Lissen” Speaker Unit and
many Wireless Parts.—C. B. Leek, Greywoods,
Birchall, Leek, Staffs.

Wanted. “Magnets,” Nos. 1440, 1441, 1438, 1436,
1435, 1434, and any preceding, except Nos. 1430, 1433.
State terms.—22, The View, Alwoodley, Leeds.

Sale. B.T.H. Pezolectric Pickup with volume
control; 12 months old, good condition, cost 44/9.
Offers?—42, The Triangle, Timperley, Cheshire.

“M.M.’s,'* Jan.-Apr. 1924, Sept. 1925-Dec. 1929,
for sale in volumes or parts, excellent condition. What
offers?—Brewis, Didsbury College, Manchester.

26 inch Destroyer, Stuart Turner Electric Motor,
cost 35/-. Offers? —Brisbye, 4, Kirklee Road, Glasgow.

200 "Magnets,” 1931-5. Offers? 2,000 Colonials, 5/6.
—113, Arcadian Gardens, London, N.22.

Books and Magazines going cheap. Write for list. —
Cowdry, Fovant, Salisbury.

Lott’s Bricks for sale. Good condition. Worth £3.
Take 15/-.—Messenger, 14, Lewes Crescent, Brighton.

250 Canadian Stamps cat. £8, in new loose leaf
Album with room for 2,000 stamps for sale, £2. Stamp
for particulars from—Conroy, 158, Knowle Road,
Birmingham 11.

For Sale. Bowman Stationary Steam Engine, 12/6;
Meccano Parts, value 51/6,  including largest Clockwork
Motor; Elastolin Soldiers; Hornby Rolling Stock.
Stamp for list.—Grant, Rockfield Street, Dundee.

High Fidelity Studio Microphone. Mesh case table
stand. Cost £14. Sacrifice 40/-. Write—Bockner,
10, Linthorpe Road, N.I 6.

Sale. Bassett-Lowke Mail Coach and Ground
Apparatus, 15/-; “Marklin” Pullman Car, 7/-. Both
excellent condition. Also Basse tt-Lowke "Lowko”
Track, 4d. per length. All Gauge “O.”—White, Victoria
Street, Wolverton, Bucks.

Sale. "Duke of York” Loco (Electric), 8 volts,
4 Scale Model Trucks, Station, Signal Box, scarcely
used, 35/- or offer.—Garbutt, 44, Milton Road,
Clapham, Bedford.

Sale. "Meccano Magazines,” Jan. 1922 to May 1930
inclusive. Cheap. What offers?—Dorling, Lapford,
Devon.

Nice Collection of 1,020 British Colonials, including
30 Different Jubilees, 12/6.—Burditt, 4, Nuthall
Gardens, Western Boulevard, Nottingham.

Electric Rolling Stock, 22 Curves, 20 Straights, 2
Locos, Control Rail, Crossover, 3 Junctions 2 ft.
Stamp for list.—Waddell, 48, Stirling Street, Airdrie,
Lanarkshire.

Sale. Set Bassett-Lowke Clockwork Trains. Complete
Passenger and Goods Trains, 2 Shunting Engines,
large quantity of Lines and other Accessories. Good
condition. £3 for quick sale.—Bussey, 1, Helena Road,
Norwich.

Bowman Stationary Steam Engine M135; Cine-
matograph and Films; Meccanos, 1 and 2. Good
condition. What offers?—Bowen, 55, Lodge Road,
West Bromwich.

Bowman Locomotive and Tender, 17/6. Cost 37/6,
little used; Frame Rucsack, 12/6. Cost 21/-,  used once.
Books suitable age 12-16, list.—Price, Deanfield,
Londonderry.

For Sale. | h.p. Compound Motor, 240 v., 1,725
r.p.m., 1.05 amps. Good running order.—Wells, 75,
Nowell Road, Barnes, London, S.W.13.

Sale. Train Set cheap, £2.—D. Watson, 2, Whitefields
Road, Solihull.

Second-hand Pathescope Kid or Imp, hand cranked,
mains projector wanted, must be cheap.—Thiele, 1,
Rustic Place, Dundee.

Large collection "Britain's” Soldiers, Farm Toys,
"Construments' 100 set. List.—Geoghegan, "Norman-
hurst,” Basingstoke.

Surplus Pathe 9.5 Films—30's, 1/9; 60‘s, 3/6; Supers
from 8/-. Send for list.—85, Killinghall Road, Bradford.

Cinematographs and "Meccano Magazines” for
sale. Stamp list.—A. Inshaw, 27, Key Hill, Hockley,
Birmingham.

Wanted. Bassett-Lowke Rolling Stock and Acces-
sories. L.M.S. or G.W.R. preferred.—83, Penarth Road,
Cardiff,
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Collect  Shipping Photographs
Send 3d. for specimen postcard and Illustrated List of
over 900 different real photographs of Liners, Freighters,
inc. Cunard-White Star, Harrison, Blue Funnel, etc.,
2d. each, 2/- per dozen, postage free. Photographs
of the new liners: "Awatea,” "City of Benares,” and

"Queen Mary” now available.
B. & A. FEILDEN (M.15),

12, Harlech Road, Blundellsands, Liverpool 23, Eng.
(Trade Enquiries Invited.)

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 $1 and $2 for 6 and 12 months respectively
(post free).

COLLECT R.P.' PHOTOS
AEROPLANE PHOTOGRAPHS

Over 800 titles of aircraft of the World, specimen
card and booklet. Send for New List.

RAILWAY PHOTOGRAPHS (over 1,200 tides).
NEW ISSUES. L.N.E.R. R.1087 "Arsenal,”
R.1088 "Essex Regiment,” R.1089 G.E.R.
Type B.I2 rebuilt, R.1090 No. 7563 E4 Class
2-4-0 Mixed Traffic, L.M.S. R.2058 "Glasgow
Yeomanry,” R.2059 "Coronation” (original),
R.2060 "Princess Victoria,” R.929 S.R. 4-6-0
Class S15, R.790 G.W.R. 4-6-0 Arlington

Grange, Mixed Traffic.
SHIP PHOTOGRAPHS

Over 300 titles of latest battleships, liners,
sailing ships, etc.

Send 4d. for list (stating section), specimen
card and booklet.

REAL PHOTOGRAPHS CO. (Dept. M)
Cooper’s Buildings, Church Street, Liverpool i

READERS' SALES—CdfltoitMti from Col. 1
Bing 6-coupled Meeh. 10/6. G.W.R. Twin Coaches

(wooden), 15/6. L.H. Junction. 12/6, R.H., 10/6.
Single Slip Layout, 10/6, steel. Modem Station, electric
light, 15/-.—*140, Dodworth Road, Barnsley,

50/- Red-Green Meccano. Nearly £7 worth, including
2 Motors. Carriage paid.—Wiltshire, Methereli,
Beaworthy, Devon.

For Sale. Large collection Britain’s Soldiers, Infantry,
Cavalry and Guns. Many Regiments and Nationalities.
Good condition. Half list price, or reduction for
quantity.—Bantock, 182, Soho Road, Handsworth,
Birmingham.

Sale. 3 Gauge O Clockwork Locomotives, excellent
condition and hauling power. Stamp particulars.—-R.
Brown, 2, Braidburn Terrace, Edinburgh 1.

Good collection nearly 2,000 Stamps in Album.
What offers? Would exchange for Typewriter.—N.
Cann, 23, St. Paul’s Road, St. Leonard's-on-Sea.

"M.M.'s’* 1927-1928, beautifully bound, perfect
condition. 1929-32 complete, mostly new, unbound.
"Modern Railway Working,” 8 vols., new condition.
Offers.—North, Regnal House, London, S.W.l.

Sale. Bowman Steam Engine, complete, as new.
Cost 37/6. What offers? —Steel, Cocklaw, Ay ton,
Berwickshire.

No. 6 Red-Green Meccano, No. 2 Clockwork Motor,
also other accessories all enclosed in two strong cabi-
nets, £3/10/-.—S. Smithson, 238, Lr. Broughton
Road, Salford 7.

SAFETY PISTOLS
Just like real automatics, but
harmless and foolproof. No licence
required. Ideal for Sports, Amateur
Theatricals, etc. Fire Blanks with
loud report. 6 shot Automatic,
13/6, 7 shot model, 15/- ;  8 shot
model, 16/6 (auto-ejector). Postage

______ 6d. each pistol. (Colonial 1/-.)
Ammunition (good supply) 2/-. Send stamp for cata-
logue of ail pistols, jokes, etc. HERBERTS & CO. (Dept.
J.54), 81, CLAPHAM PARK ROAD, LONDON, S.W.4.

13 '6
Post 6d.

CIGARETTE CARDS
Send for

1937 FREE AND POST FREE CATALOGUE
LISTING OVER 700 INTERESTING AND

POPULAR SERIES
At lowest prices.

FULL CATALOGUE OF 2,300 SERIES
8d. post free.

•‘THE CIGARETTE CARD NEWS”
AU Collectors should read

THE HOBBY’S MONTHLY JOURNAL
Specimen copy 2|d. ,  6 months’ subscription 1/3,

post free.
THE LONDON CIGARETTE CARD CO, LTD.,
Room E, Cambridge House, Cambridge Road,

Chiswick, LONDON, W.4.

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/ - ,  Mark 1 30/-,
Junior  20/-, Webley Air Rifle  80/-
Write for  List, WratzT  & ScoTT LTD,,

87,  WxAMAN STBKKT,  B lBMlNGBAMg ENG«
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COMPLETE MODEL RAILWAY SETS

' <X
These fine Model Railway Sets provide the

simplest way of beginning the fascinating
Hornby Railway hobby. Each Set is complete in
itself; everything is there, ready for use as
soon as you get i t  home.

Unpack the box, then lay out  the rails and
accessories as shown in the illustration provided,
put the locomotive and coaches o r  wagons on
the track, and begin to run your own railway!
It*$ the greatest fun in the world!

M9 Comp le te  Mode l  Ra i lway
This Set includes a non-reversing

Locomotive that can be braked from the
track. Tender, two Passenger Coaches
and Set of Rails; Station, Footbridge.
Signal and Signal Cabin, Level Crossing,
Guard, Porter, two Trees wi th Stands
and two Hikers. Packed in  a strong carton
as illustrated. Price 12/6

M8 Comp le te  Mode l  Ra i lway
Consists of a fine non-reversing

Locomotive that can be braked from the
track, Tender, two Goods Wagons and
Set of Rails ; Wayside Station, Footbridge,
a Signal and Signal Cabin, two Trees
with Stands, and Tunnel. Packed in a
strong carton as illustrated. Price 9/6

Mfl Comple te  Mode l  Railway Set

MIO Comp le te  Mode l  Ra i lway
A larger Set containing a non-reversing

Locomotive that can be braked from
the track. Tender, two Pullman Coaches
and Set of Rails; Footbridge, two
Stations, Signal Cabin and two Signals,
two Telegraph Poles. Loading Gauge. Tunnel,
Cutting, Level Crossing, three Trees wi th
Stands, two Porters, two Hikers, Horse and
Cow. The Set is packed in  an attractive
special cabinet as illustrated. Price 19/6

Ml l  Comp le te  Mode l  Ra i lway
This is the largest and best of the Com-

plete Model Railway Sets. I t  includes a
powerful reversing Tank Locomotive that
can be braked from the track. Fibre Wagon.
Timber Wagon. Open Wagon and Set of
Rails and Points; Tunnel, Station. Signal and
Signal Cabin, Level Crossing, Footbridge,
two  Trees wi th  Stands, Guard, one Cow and
one Horse. The Set is packed
special cabinet as illustrated.

in a strong
Price 25 / -

TArs
d suitable

<l r r ft ngem  en t
o f  t he  Mi t t
Complete Model

Railway Set.

M10  Complete
Mode l  Railway-

Set

BINNS ROAD LIVERPOOL 13

M9 Complete  Model  Railway Set

M11
Complete
Model  Railway Set

MECCANO LIMITED
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BOYS! Build
Real Engineering Models like this

If you want to have the happiest possible boyhood— be a Meccano Boy. If you want
to be imaginative and resourceful— if you want your days to be full of thrills— be a
Meccano Boy. There is no other hobby in the world so wonderful o r  so fascinating.
W i th  a Meccano Outf i t  you wil l  be able t o  build hundreds of working models of the
world's greatest engineering masterpieces. Al l  Meccano parts are standardised and
interchangeable and can be used to make hundreds of different working models.

There is no need
miniature.

pretend o r  make-beiieve for Meccano Is real engineering

Th f t  sp lend id  mode l  o f  a
Hammerhead  C rane  o f  t he
t ype  i l l u s t r a ted  above ,  ts
bu i l t  en t i r e l y  o f  Meccano
pa r t s .  I t  carries ou t  a l l  t he
movemen ts  o f  t he  o r i g i na l
f a i t h fu l l y  and is  ope ra ted  by  a
6 -voh  E lec t r i c  Mo to r

MECCANO MOTORS
I f  you  want  to  ob ta in  the  fu l l es t

en joyment  f rom the Meccano  hobby
you  must  Opera te  your  mode ls  by
means  o f  one  o f  the  Meccano  Motor * .

Each  Motor  can  be  bu i l t  i n to  any
Meccano  mode l  in  the  exac t  pos i t ion
repa i red .

Meccano  C lockwork  Motors  are
obta inab le  a t  p r ices  rang ing  f rom 2
to  9 and  Meccano  E lec t r i c  Motors
from 9 to  18 6 .

LIVERPOOL 13MECCANO LTD. - BINNS ROAD
p -BL HLo  uy  MECCANO I. i b  . B i ss *  K>uk  LiVKMPmn M.  I’.'ioi
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