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MECCANO
MOTOR CAR
CONSTRUCTOR OUTFITS

M ECU AUTO 538189

One of the most fascinating of all
boys hobbies, either indoor or out-
door, is model car operation with cars
built from Meccano Motor Car Con-
structor Outfits. Perfect miniature
reproductions of many different types
of  car can be built with these splendid
Outfits, including sports four-seaters,
speed cars, sports coupes and others.

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

No.  1 Meccano Moto r  Ca r
Cons t ruc to r  Out f i t

The motor car models that can be built
with this Outf i t  are the finest you ever saw.
Look at the examples illustrated at the left-
hand side of this page and think of the fun
you could have building these and other
types equally graceful and realistic.

No. 1 Outf i t  is available in four different
colour combinations and is supplied com-
plete with powerful Clockwork Motor.

Price 1 3 /6

No.  2 Meccano Moto r  Car
Constructor Out f i t

Larger models of a superior type can be
built with No. 2 Outf i t .  Their handsome and
realistic appearance may be judged from the
illustrations at the right-hand side of this
page.

No. 2 Outf i t  is available in four different
colour combinations, and a powerful Clock-
work Motor that gives a run of 150 feet on
one winding is included. Price 25 / -

M tiitufachirid by
Meccano  L td . ,  B inns  Rd . ,  L ive rpoo l  I 3

Motor  Car
Lighting Set

This Lighting Set en-
ables the headlamps of
Motor Car models built
with the No. 2 Motor
Car Outf i t  to be electri-
cally lighted. Price 2 / 6

f s
of

MECCANO
\ t lMiTtP j

Motor  Car
Garage

The Meccano Motor
Car Garage provides
accommodation for any
Meccano model motor
car o r  other car of suit-
able size. I t  is strongly
built", w i t h  imi ta t ion
rough-cast finish. Inside
dimensions: Height 5 in.
Length 13 in. Width
7 J in. Price 5 /6

No.  1 Mo to r  Car Cons t ruc to r  Out f i t No .  2 Mo to r  Car  Cons t ruc to r  Outfit

meccanoindex.co.uk
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for a HAPPY NEW YEAR!

FAIRYCYCLE
( ftEC° TRAOE M*a<|
MODEL  N<? 2 .

FAIRYCYCLE No
MITCnAM

1935 Model
A smart car with all steel body and disc wheels with J in.
white rubber tyres. Tubular windscreen, petrol and oi l
tins. Stove enamelled in  Beige with scarlet O1/
wheels. JL I "

Best tubular frame, 14 in. wheels and 1 J in. white auto-tread
tyres. Ball bearing pedals. Rim brake on front wheel. Chain
case and stand. Finished in  Black o r  Blue.

\

39  z6
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DOLLS' PRAMS
20/U.T

Body constructed of  l i gh t
steel  w i t h  at t ract ive design
pressed In to the panels-
Special low-mount ing chassis.
Long tubu lar  handles stove
enamelled black.  Folding hood
w i th  nickel-placed jo ints.
Two pairs of  dressguards.
Body is f inished i n  h igh gloss
weatherproof  colours.  Com-
p le te  w i t h
apron and
storm flap. 25 '6

24/C
Made and finished Just l i ke  a
fu l l  sized pram.  L ight  steel
body w i t h  br i l l ian t  weather-
p roo f  finish and sty l ish
moulded  design. Folding hood
of r ubbe r  duck l ined and
laced. Ap ron  w i th  storm flap.
Wire wheels w i t h  ch romium-
plated hubs and r ims .
jointless sponge rubber  tyres.
Long  c h r om  i u m - p l a  t ed
handles. Two pairs of  dress-

I guards. An
J }  " — ex t reme ly  at-

t ract ive toy.

. .... m
Tri-ang wheel toys are specially
made to wi ths tand the hard
wear and tear of play-hours.

-ANC TRIKE No. 5
This splendid Tri-cycle cannot overturn. Best quality
cycle tube frame, stove enamelled Black o r  Blue. 14 in.
cycle-type wheels. 1 |  in. sponge rubber tyres. E Q /4¾.
Ball bearing pedals. Chromium-placed fittings. J J O

WHIPPET
New racing model wi th polished aluminium body. Magna
type radiator, wi th  plated top and r im. Tubular A f
windscreen. 1 j in. jointless sponge rubber tyres. "

LINES BROS. LTD., Tri-ang Works, Morden Rd., London, S.W.19
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SECRETSySCALE MODEL AIRCRAFT DESIGN
The third of an interesting series of articles
by the well-known designer responsible for the
construction of the most perfect of all scale model
aeroplanes, the "FROG" and "PUSS-MOTH"

Scale Model  Aeroplane v. Model  FlyingMachine
Here is an example. Automatic
controls are fitted to a typical
‘long-duration’ model flying
machine, allowing the star-
board aileron to  be pulled down

in flight. The machine promptly stalls and goes into a
spin to the right—that is to  say, i t  performs diametrically
opposite evolutions to those of an aeroplane similarly
actuated ( i t  is interesting to note that this kind of be-
haviour on the part of  a slow-flying aeroplane, led many a
Pioneer to his death). We  realised, as we made our
decision, that the more complicated manufacturing
operations and the precision demanded by the scale
model design to obviate these faults, would necessarily
increase the cost of our aeroplanes. We  realised, also,
that they would call for the acquirement of a certain
amount of  skill in flying, just as training and experience is
necessary for the successful handling of an actual ’plane

TRUE-TO-LIFE
FLYING—AND
THE REVERSE

First of  all, I must make i t  quite clear that a model Flying
Machine is not a model Aeroplane, The two things are as
different as an early aeroplane is from a modern air liner.
The model “Flying Machine” bears only the most general
resemblance to an actual Aeroplane. That is to say,
i t  possesses wings and a fuselage—but there the re-
semblance ends. As a natural result, the model “Flying
Machine” is generally incapable of performing any pre-
determined evolutions or  manoeuvres.

The liberties taken in the
design of  these non-scale model
“Flying Machines” aim at giving
freak performances. By ‘freak,’
I mean, flying performances

which have no relation to actual flying evolutions by
real ’planes, which fulfil no particular function and which,
since they can lead to no useful flying knowledge, have
no real educational value.

as for playing good tennis, football o r  golf. Nevertheless,
we held to our choice; and the fact that “FROG” Aero-
planes have obtained such a pre-eminent position in the
public favour, is a justification of its soundness.

This being so, i t  seemed best
to us, when first deciding
which
planes should take, that they
should

planes— that is, models of existing aeroplanes which can
reproduce the actual evolutions of a real aeroplane. Our
aeroplanes therefore, were built wi th rudder and
elevator control in exactly the same manner as
the ‘full-size’ aeroplane; and i t  is by the skilful
adjustment of these controls that true-to-life flights
are obtained.

WHY WE CHOSE
THE SCALE MODEL

AEROPLANE
form “FROG” Aero-

be Scale Model Aero-

R
0
G

MA KTRADE

In my article next month I
shall talk about the use of a
Gear-box in a scale model
aeroplane. Meanwhile, you wi l l
find illustrations and prices

with many details of the “FROG” Models, on the
opposite page.

NEXT

MONTH
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"FROG" INTERCEPTOR FIGHTER PUSS-MOTH MONOPLANE

The original and now famous model. A scale model of high-speed
Monoplane. Tubular construction, patented quick detachable
fittings. High efficiency air-screw. A popular machine for realistic
stunting. Seven models, each of handsome appearance and w i th
the correct colours of the following nationalities: British
R.A.F., France, Belgium, Holland, Italy, U.S.A, and Argentine.
Price including full equipment as specified.
The "Frog” is sold complete wi th spare MBV >
motors, lubricant and gear box oil, patent B
high-speed winder box and illustrated flying M
manual. Wing Span 11J ins. Flies 300 ft .

A magnificent scale model of the famous
record-breaking light aeroplane. Al l  metal
fuselage wi th bulk-head reinforcement,

hollow wings of special design and construction. Dual motor
coupled to gear box, transparent cabin and roof lights.
“Frog** patent quick detachable fittings and high-speed
mechanical winder. The model aeroplane “par excellence.”

including full equipment as specified.
The Puss-Moth Is sold complete w i t h  high-
speed winder  box ,  spare motor ,  insercor rod,
gear box  o i l ,  elastic lubr icant  and i l lustrated
f ly ing manual. W ing  Span 18  Ins. Flies 600 ft .17'6

For INDOOR FlyingFor OUTDOOR Flying

Rl 7 ,  41'
THE \

"BANTAM" \
This splendid new model
flies anywhere out of
doors. Remarkable per-
formance. The wings are
printed in the colours
squadron. Special High-Speed Winder

wi th each model.

no*

of a famous

2Z6
Including spare
motor ,lubr icant ,
f lying hints and
h igh -speed

winder -box .
WING SPAN 9 ins.

FLIES 200 ft.

2Z6
Comple te  w i t h
h lgh -s  p ee  d
w inde r -box  and
spare motor  and

f ly ing hints.
WING SPAN 8 ins.
DURATION 30 secs.

THE
TADPOLE"

NEW IDEA FOR PARTIES; hold an INDOOR
Flying Meeting! Get your friends to bring
along TADPOLES and arrange contests for
duration flights and stunting. The aero-
drome your dining table. Tadpole weighs
1/16th of ounce, no damage to ornaments.
HIGH-SPEED WINDER-BOX eliminates

finger-winding.
A “TADPOLE” PARTY IS GREAT FUN !

WILL  FLY IN  A WIND

FROG FLY ING CLUB
FROG and PUSS MOTH owners are eligible for membership of the
FROG Flying Club. The badges illustrated are obtainable by those
members who pass proficiency tests. Wr i t e  for particulars. Price 6d. each.

ON SALE  AT  ALL  GOOD TOY SHOPS & STORES

Made in England by International Model Aircraft Ltd.
Sole Concessionaires: LINES BROTHERS LTD., TR I -ANG WORKS,  LONDON,  S.W.19
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CHAMPIONS
of the RAILS!

For Speed, efficiency and
realism—supreme

Al l  the excitement of driving the record-breaking L.N.E.R.
Pacific is yours, if you are the possessor of this wonder

model—“FLYING SCOTSMAN."
True to its champion prototype, which in November last
created a new speed record for Britain by running from

> An  exact scale model, 7 m.m. to the foot, gauge “O , “  20| in. long, of the 97 mlle-an-hour “FLYING
SCOTSMAN” herself. British made throughout and available in dockwork and electric d.c. 8-voks.

Price £4 /4 / - ,  and electric 20 volts, a.c., price £4 /1  O/-.

London to Leeds in  2 hours 31 minutes and reaching 100 m.p.h., the fastest speed ever
attained by a locomotive i n  this country.

And here’s a brand new model—straight from the great locomotive works at Northampton—
Stanier’s latest design 2-6-0 MOGUL, fitted wi th  double action piston valve cylinders—one

of the finest gauge **O" all-Britlsh steam models yet bui l t .

HAVE YOU HAD YOUR COPY of the NEW BASSETT-LOWKE MODEL RAILWAY
CATALOGUE? Not  since the war have there been so many new fascinating models in this

book. Price 6d. only. New A.17 Is a wonder book for boys.

If you have not  sent for “RUN  YOUR OWN  TRAIN SERVICE," the new two-colour photo-
gravure booklet Bassett-Lowke have just produced, wr i te  for i t  this moment! just send a I d .

sump for postage and ask for Free Booklet No.  17.

If you live near London, Northampton o r  Manchester, there is a great chance for you. Call In
at the BASSETT-LOWKE shops there and actually see the models.

BASSETT-LOWKE LTD.
London: 112, High Holborn, W.C.1, TH  A AA DTrtM
Manchester : 28, Corporation St  I VXIX. I r iAAff l i  I VXI  w

6 The pistons and valves of this new Stanier model are of stainless steel, and
i t  has modified Walschaerts valve gear. 18 inches overall i t  is supplied i n  either

black, o r  L.M.S. Red for those who wish to use i t  for Passenger Service.
Price, steam or  electric, gauge "O , “  £5 /5 / - .

MECCANO
)|  STORAGE BOXES

Almost every Meccano boy purchases additional
Meccano parts from t ime  to  t ime,  bu t  there  is some-
t imesdif f icultyinf indingsuitable  accommodation
for them. We  supply strongly made boxes that
have been specially designed for the pur -  .
pose, enabling extra parts to be stored
neatly and methodically so that  they are
always easily accessible. There are three
different sizes, each of
which is i l lustrated
and described
here.

No. 1 STORAGE BOX
This Storage Box is attrac-

t ively finished in  colour,  and is
fitted w i t h  part i t ions. Two

special snap fasteners
are Jsed to secure
the  l id  instead of  the
lz>ck and key shown
in  the i l lustrat ion.

Dimensions:Length15 K
ins. Wid th  8J ins. Depth
2$ ins. Price 6 /—

No. 2 STORAGE BOX
No. 2 Storage Box is tastefully

finished i n  red. The part i t ioned tray
✓vith which i t  is fitted enables a large
quantity  of  parts to  be accommodated.

Dimensions: Length 14 |  ins. W id th  11 ins.
Depth 3 j ins. Price 1 O/—

No. 3 STORAGE BOX
No.  3 Storage Box is a perfect receptacle for Meccano parts, strongly

made and attractively finished in  red.  I t  is fitted w i th  two brass handles,
and the l id  is secured by means of two snap fasteners. Two part i t ioned
trays are included, as shown i n  the  i l lustrat ion.

Dimension*: Length 20 Ins. Wid th  14  Ins. Depth Ins. Price 20/ -

MANUFACTURED BY

MECCANO LIMITED, BINNS ROAD, LIVERPOOL 13

meccanoindex.co.uk
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200-202, RECENT ST., LONDON, W.1
ONLY ADDRESS NO BRANCHES

•HAM  LEV BROTHER S • LTD
Number  Twenty-one January ,  1 935

MODEL BOAT FITTINGS
Hamleys have a full range of hulls for the amateur boat builder. Built up o r  carved
to your own specification. These fittings listed below wil l  enable you to make a boat

of which you will be proud.

Make  you r
boat correct
i n  eve ry
de ta i l  w i t h
Hamleys
Mode l  Boa

Fittings.

Full particu-
lars of Model
Boat Power
Un i t s  sen t
on request.

VENTILATORS. Brass,
each 1 *  9d . :  1 | "  1 / - :

i r  1 /6 :  i r  2 / -

SHAFTS AND PROPELLERS
PROPELLER, SHAFT and TUBF. Shaft’
9J* in length, fitted with a 3-bladed pro-
peller, flexible spring coupling. For use
with the S.T. Steam Plant. Price 2 /6
BASSETT-LOWKE. Specially constructed
propeller, shaft, and tube, fitted wi th
cast support, suitable for use wi th the
“Isis” Motor. Price 1 /6
BRASS PROPELLER. Complete wi th  tube
and shaft. Suitable for use wi th the
Hamley Motor. Price 2 /3
PROPELLERS. 3-bladed, right o r  left,
each IT  1 /6 ;  2" 2 /6 ;  2F  3/-:

GRATINGS, 1 iVx jF
each 1 /9J

BUCKETS.
Wood, each 1 OdCAPSTANS.

Wood, each
9d .

CAPSTANS.
Brass, each
1 /6  & 2 / -

GUNS, Quick-firing,
each 3/— & 4 /6

CANNONS.
Mounted, each 1 Od.

SEARCHLIGHTS,
each V 3 /9 .
11*  4 /9 ;  1K

5 /9
SEARCHLIGHTS.
Dummy,

each 1 /6

LIFEBOATS, 2* to 3"  2 /3 ;  3A" to
4J" each 3 /—

LIFEBOATS, Dummy, each 2* to 3"
1 /9 ;  4“ 2 /6 ;  4T  to 6"  4 /6

STEERING
WHEELS.
Brass, each
2/ -  & 3 / -

LADDERS, Wood ,
i * .  i*» F and 1 *
w id ths ,  pe r  doz .

steps 1 /9

ANCHORS.
Byers, each
1*  3 /9 :  2"

4 /9
HATCHWAYS,  Wood ,
each 1 | *  1 /6 ;  2 '  2 / - :

3* 3 / -
GUN IN BARBETTE

each 4/—

Hamley “Regent” Electric Motor.
Very powerful, high revolutions,
wound 2-6 volts. Perfect performance
from standard 4J volt flash lamp
battery. Price (foreign) 4/6

Hamley Electric Motor. To work
from 4-6 volt battery. Weight
8|  ozs. Price 10 /6

Bowman Electric Motor for 2, 4, or
6 volts, low consumption, J amp.
Polished bakelite casing. Twin drive
(belt or  gear). Price 8 /6

meccanoindex.co.uk
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COLOURSBrighter and Better!
The New Meccano is having a most enthusiastic reception from

boys. Of  all the wonderful improvements that have ever been
made in the Meccano System, those that have been made
this season are the most stupendous and the most thrilling—
NEW COLOURS, NEW PARTS and NEW MANUALS.

The New Meccano is finished in  a striking colour combin-
ation of Blue and Gold, and the models constructed wi th i t  are
of a brilliance never before attainable. In addition, the scope of
the Outfits is greatly increased by the inclusion of new and speci-
ally designed parts. Among these are Strip Plates, intended
primarily for filling in purposes; Hinged Flat Plates that simplify
completely the problem of roof structures; Flexible Plates made
of fibre board that can be bent to almost any desired shape; and
a Road Wheel and Steering Wheel that wil l  be invaluable to
builders of Motor Car models.

A magnificent new Manual of Instructions is included in each
New Meccano Outf i t ,  giving details of a large number of models
that can be built,  together with  beautiful illustrations in half-tone.

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

PARTS
Wi

Prices of
and Accessory OutfitsMeccano Outfits

COMPLETE OUTFITS
A Outfit
B „
C „
D . .
E
F
G .,
H > „
Hw „
K „
Kw . .

ACCESSORY OUTFITS
Aa converts A Outfit into B each
Ba
Ca
Da
Ea
Fa
Ga
Ha
Ka

2/6
3/-
5/6
5/6

11 / -
26/6
17/6
60/-

225/-

each 5/-
,. 7/6
M 10/-
„ 15 / -
" 20/-
u 30/-
„ 55 / -
„ 72/6
,.  97/6
,. 132/6
„ 157/6
„ 410/-

. c .
, D ,
, E ,
. F .
, G .
, H .
. K .

(Carton)
(Cabinet)
(Carton)
(Cabinet) MANUALS

----------------- -------- fC  ----------------

Meccano Book in colours that tellsThere’s a wonderful new
you all about the New Meccano and other Meccano Products.

Get a copy from your dealer to-day, price 2d. If you have any
difficulty, send 3 |d .  direct to us, and a copy wil l  be sent to you,
post free.

Meccano Limited Binns  Road Liverpool 13

If you wish
can still

you
obtain

Meccano Outfits and
Parts with the Ped-

Green finish.

MECCANO
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A Fascinating Building Hobby for Girls and Boys
The new Meccano Dinky Builder, the latest thr i l l  from Meccanoland, is a fascinating
constructional toy specially designed for younger boys and girls. The parts, tastefully

enamelled in jade green and salmon pink, are fitted together in the most simple
and Ingenious manner without the use of any nuts and bolts, giving results that
are attractive and of exceptional interest. Two Outfits are available: No.  1
for general construction, including wheel toys, and No.  2 for making groups

of miniature furniture. Your dealer wil l  be pleased to show you these
new Meccano Dinky Builder Outfits.

Manufactured by Meccano Limited, Binns Road, Liverpool 13.

Moto r  van

Arm Chai r

No .  2 D inky  Bui lder  Outfit

No .  1 D inky  Bui lder  Outfit

Garage

No.  2 DINKY BUILDER OUTFIT
The No. 2 Dinky Builder Outfit con-

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

No.  1 D INKY BUILDER OUTFIT
This Outf i t  contains a good selection of

parts with which a large number of
models can be made. I t  includes two trees
on die-cast stands that lend the correct
atmosphere to models of farm buildings,
churches, etc. A further attraction are
the wheels, finished in  blue wi th white
tyres, for constructing miniature wheel
toys. The beautifully coloured instruction
leaflet included in the Out f i t  illustrates
a total of 44 models that any boy or
girl can build. Price 5/ -

Porter 's
T ruck

meccanoindex.co.uk
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MECCANO
x DINKY TOYS

Meccano Dinky Toys No .  5
TRAIN AND HOTEL STAFF

Pullman Car Conductor . . .  each 3d.
Pullman Car Waiters ....................... 3d,
Hotel  Porters .................................... 3d.

Price of complete set 1 /3

150 Varieties

Meccano  D inky  Tovs No .  1Meccano Dinky  Toys No.  1
STATION STAFF

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

Price of complete set 1 /6

Meccano Dinky Toys are the most realistic and the most
attractive models in  miniature ever produced.

One o f  the most important additions recently made is
the scale mode) of the Cunard Whi te  Star Liner "Queen
Mary”  (Meccano Dinky Toys No.  52, see page opposite).
This is a magnificent model of the world’s largest l iner.

Many of these toys are ideal for giving the finishing touch
to  your model railways. You must have railwaymen to  deal
w i th  your trains, and passengers to travel in  them; car
attendants to  look after the passengers, and engineers for
the maintenance of the railway and its equipment. You
want farmyard animals for lineside fields, and you should
have at least one of the famous "Hall’s Distemper" adver-
tisements alongside your line.

Then there are the miniature train secs, rail car and
various other types of motor vehicle. You can have hour?
of fun running these on  rhe table o r  on  the f loor,  arranging
road and rail transport services from one point to another.

These splendid coys can all be purchased separately at
the prices shown, or they can be obtained in complete
sea. Ask your dealer to show you the complete range of
Meccano Dinky Toys.

1 Meccano Dinky Toys No.  3
PASSENGERS

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

Price of complete set 1 /6

No.  3a
No ,  3b
No .  3c
No .  3d
No .  3e
No.  3f

each 3d.
3d.
3d.
3d.
3d.
3d.

Meccano Dinky Toys No.  13
HALL'S DISTEMPER

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

Meccano Dinky Toys No.  6
SHEPHERD SET

No.  6a Shepherd . . .  each 3d.
No. 6b Dog ........................ 2d.
No.  2d Sheep........................ 2d,

Price of complete set 1 / -

Meccano Dinky Toys No.  2
FARMYARD ANIMALS

No. 2a Horse
No,  2b Cow .
No. 2c Pig
No. 2d Sneep... . . .  , ,

Price of complete sec 1 /6

each 34d.
, .  3Jd.

2d.
2d.

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

No. 1a
No .  1b
No.  1c
No.  I d
No.  1e
No.  1f

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

| |  i t i  j
Ml a r- #-** n I"*'!■ML w T/wr KJMeccano Dinky Toys No.  4

ENGINEERING STAFF
Electrician . . .
Fitters .....................................
Storekeeper ..........................
Greaser .....................................
Engine Room Attendant

Price of complete set 1/6

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

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

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

Price 6d.
New items are constantly
being added to the series
of Meccano Dinky Toys,
to increase the fun and

fascination.

Meccano Dinky Toys No .  17
PASSENGER TRAIN SET

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

Price of complete set 2/3
Ready shortly

each 9d.
•.
., ?d.
. .  7d.

Meccano Dinky Toys No,  19
MIXED GOODS TRAIN SET

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

Price of  complete set 1 /11

PASSENGER TRAIN SET
No,  21a Tank Locomotive ............... each 9d,
No.  20a Coaches ........................... . . .  . ,  M 7d.
No.  20b Guard’s Van . . ,  , , ,  . . .  , . .  . . .  „ 7d.

Price o f  complete set 2/6

Meccano Dinky Toys No.  18
GOODS TRAIN SET

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

Price of complete set 1/9
Ready shortly

RAILWAY
ACCESSORIES

No. 7
Watchman ’s  Hu t ,
Brazier, Shovel and
Poker. P r i c l / 3

RAILWAY
ACCESSORIES

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

Mi lk  Cans and Truck. RAILWAY ACCESSORIES No. 3
Price per set 1 /3  Platform Machines, etc. Price 1 /6

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

Manufactured by  MECCANO LTD., Binns Road, LIVERPOOL 13
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MECCANO
Made of the r Tk TTZT  S' fP /AT 70  A f asc ina t ing
finest materials # B / /% /  V<  # f 1 V<  k collecting hobby

150  Varieties

24A24G 24 D24E

24F
24BMeccano Dinky Toys No. 24

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

25C

No.  24a
No.  24b
No.  24c .
No.  24d Vogue Saloon

Ambulance
Limousine
Town Sedan

each 9d.
. ,  9d.

No .  24e Super Streamline Saloon
No.  24F Sportsman’s Coupe
No.  24g Sports Tourer (4 seater)
No.  24h Sports Tourer (Zseater)

each 9d.
9d.
1 / -

9d.
Price of complete set 6/6

25E 25A
Meccano Dinky Toys No .  25

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

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

Price of  complete set 4/6

Meccano Dinky Toys No.  60
AEROPLANES

Imperial Airways Liner each
D.H. "Leopard Moth”
Percival "Gul l "  . . .
Low Wing Monoplane
General "Monospar”
Cierva "Autog i ro”
Price of complete set 3/-

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

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

60A60 Eeach 9d.
9d.
9d.
9d.
9d.
9d.

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

60C

LIMITEDMeccano Dinky Toys No.  52 CUNARD WHITE  STAR LINER "QUEEN MARY”
A scale model of the World 's largest ocean finer. Price 1 / -  each

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

0

/ of  \
MECCANO
\ LtMirec* 1

50F 50F 50F 50C MEFinished Realistic
and

Attractive
Models

in
Bright

Colours
J

50D50H

Meccano Dinky Toys No .  50
SHIPS OF THE BRITISH NAVY

Battie Cruiser "Hood"  . . .  each 9d.
Battleships, "Nelson"  Class (2) , ,  ( J
Cruiser "Effingham" , . .  „ 4d.
Cruiser "Yo rk " 4d.

No.  50a
No .  50b
No .  50c
No .  50d

No.  50e Cruiser "De lh i ”  . . .  each 4d.
6d. No.  50f Destroyers, "Broke"  Class (3) „ 1d.
, J No.  50g Submarine, "K "  Class . ,. „ 1d.

No.  50h Destroyers. "Amazon" Class (3) „ 1d,
No. 50k Submarine, "X "  Class . . .  each 1d.

Price of complete set 3/6

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

Assorted Colours. Price 6d. each

Meccano Dinky Toys No. 23
RAGING CAR

Assorted Colours. Fitted wi th

Meccano Dinky Toys No,  51
FAMOUS LINERS

. . .  each 9d. I No.  51e "Strathaird" each 6d.
9d. No.  51f "Queen of Bermuda” . . .  „ 6d.

„ 6d. | No.  51g "Britannic" 6d.
Price of complete sec 3/6

ITiim r«  ra  Mii i i

Meccano Dinky Toys No.  29
MOTOR BUS

Assorted Colours. Price 6d. each

Meccano Dinky Toys No.  27
TRAM CAR

Assorted Colours. Price 6d. each

No.  51b "Europa”
No, 51c "Rex"
No,  51d "Empress of Br i tain”

Manufactured by MECCANO LTD., Binns Road, LIVERPOOL 13
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ELECTRICITY ! ! I
THE MOST WONDERFUL FORCE

OF THE AGE
Commence experimenting in this fascinating Science

to-day, and gain a knowledge of the electrical mechanisms
that play such an important part in our daily life.

The Meccano Elektron Outfits provide you wi th  all
that is necessary for a splendid series of  experiments in
magnetism, frictional electricity and current elec-
tricity. They contain the parts required to  construct

a Reading Lamp, an Electric Bell, an Electric
Telegraph, a Shocking Coil and Electric Motors,
all of which may be worked from a Bichromate
Cell built up from materials included. Both
Outfits contain a specially writ ten and fully
illustrated Manual of Instructions.
Get  one of  these f ine  Outf i ts now

No.  1 MECCANO ELEKTRON OUTFIT
Magne t i sm  and  S ta t i c  E lec t r i c i t y

The No.  1 Outfit  contains two powerful Bar Magnets and a reliable
Magnetic Compass* together wi th  everything necessary for the carrying
out of a series of fascinating magnetic experiments. In addition there
are materials for experiments in frictional o r  static electricity, and for
the construction of an Electric Compass and two forms of Electroscope.
There are also parts for making a useful Reading Lamp. Price 6 /6

No. 2 MECCANO ELEKTRON OUTFIT
No. 1 Meccano Elektron Outfit Price 6 /6Magne t i sm ,  S ta t i c  and  Cu r ren t  E lec t r i c i t y

The No.  2 Elektron Outf i t  contains all that is included in the No.  1
Elektron Outfit, wi th additional parts that enable a splendid series of
experiments in current electricity to be performed. Among these
parts are a Horseshoe Magnet, and Coils and Yokes for the construction
of Electro-Magnets that can be used in building a real Electric Bell,
and a Buzzer for use in an electric telegraph system. A specially-
wound coil and other necessary parts are supplied for assembling into a
splendid Shocking Coil that wi l l  give hours of fun and excitement ;
and from other components two different working Electric Motors
can be built. Electroplating is among the other fascinating experi-
ments that can be performed wi th this Outfit. Price 2 1 / -

No .  l a  MECCANO ELEKTRON ACCESSORY OUTF IT
An Accessory Outf i t  is also available that converts a No. 1

Elektron Outfit into a No.  2. Price 1 4 /6

The parts included in the Meccano Elektron Outfits can be obtained separately. Ask
your dealer for the Elektron Folder giving a list of Elektron parts, or write for a copy

to the address below.

Manu fac tu red  by

MECCANO LTD. ,  B inns  Road,  Liverpool 13 No. 2 Meccano Elektron Outfit Price 21 / -

MTEKTR O

meccanoindex.co.uk
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HORNBY
COMPLETE MODEL RAILWAY SETS

The Comp le te
Model Railway Sets
illustrated on this
page are interesting
additions to the
popular Hornby M
range. Each Set in-
cludes an efficient
c l ockwork  Loco-
mo t i ve ,  va r i ous
i t ems  o f  Ro l l i ng
Stock, a Set of Rails,
and  L i nes ide
Accessories.

Al l  you have to do
is to  unpack the box,
lay out  the rails and
accessories as shown
in the illustration
provided, place the
l ocomo t i ve  and
coaches o r  wagons
on the track, and
commence operat-
ing your own rail-
way immediate ly .
It’s great fun!

This illustration shows a suitable arrangement of the M10 Complete Model Railway Set

M9 Comp le te  Mode l  Ra i lway
The M9 Complete Model Railway

Set contains a comprehensive selection
of material, consisting of an efficient
non-reversing Locomotive, which may
be braked from the track. Tender and
two Passenger Coaches, Signal, Station,
Footbridge, Signal Cabin, Level Cross-
ing, Guard, two Trees w i th  Stands, two
Hikers, and Set of Rails. The complete
Set is packed in a strong carton, as
illustrated. Price 12/6

M11  Comp le te  Mode l  Ra i lway
This Complete Model Railway Set is

the most popular and the most compre-
hensive in the series. I t  consists of a
reversing Tank Locomotive, Fibre
Wagon, Timber Wagon, Open Wagon,
Tunnel, Station, Signal, Level Crossing,
Signal Cabin, Footbridge, one Cow, one
Horse, two Trees with Stands, Guard,
and Set of Rails. The complete Set is
attractively packed in special cabinet,
as illustrated. Price 25/-

M8  Comp le te  Mode l  Ra i lway
This Model Railway Set consists of

a non-reversing Locomotive, Tender
and two Goods Wagons, Wayside
Station, Footbridge, Signal, Signal
Cabin, two Poplar Trees with Stands,
Tunnel and Set of Rails. The complete
Set is packed in a strong carton, as
illustrated. Price 9/6

MIO  Comp le te  Mode l  Ra i lway
This is a more comprehensive Railway

Set, consisting of a non-reversing Loco-
motive, wi th  a reliable mechanism that
can be braked from the track, Tender,
two Pullman Coaches, Set of Rails,
Footbridge, two Stations, Signal Cabin,
two Telegraph Poles, two Signals,
Loading Gauge, Tunnel. Cutting, Level
Crossing, three Trees and six die-cast
Figures.

The complete Set is attractively
packed in a special cabinet, as
illustrated. Price 19/6

M8 Complete Model Railway Set

M9 Complete Model Railway Set

Obtainable from all Meccano
Dealers

Manufactured by

MECCANO LIMITED
BINNS ROAD, LIVERPOOL 13

meccanoindex.co.uk
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CHEMICAL  OUTF ITS
HOURS OF  FUN AND INTEREST

The Meccano Kemex Outfits contain all the apparatus and materials required for a seriesof fascinating chemical experiments.
They provide hours of fun. and enable you to  learn some of the marvels of the wonderful science of chemistry. There is no difficulty
and no danger. The chemicals are all non-explosive and non-poisonous, and conform wi th  Home Office requirements.

Wi th  these Outfits you can perform for yourself hundreds of interesting chemical experiments—from producing invisible
inks and preparing gases, to making a wonderful under-water “garden” in which chemical “plants” of different colours actually
grow from crystals! Every experiment is fully described in a splendidly-illustrated Manual of Instructions.

No .  O Meccano  Kemex  Ou t f i t
75 Experiments

This Outfit includes a supply of specially
selected chemicals, together w i th  a length

of Magnesium Ribbon, sufficient to per-
form 75 attractive experiments. The

< apparatus provided includes Test
\ \  Tubes, Test Tube Brush, Delivery
NX  Tubes and Corks, and a simple

NX  and highly efficient Spirit Lamp.
NX  Price 5/-

No.  1 Meccano  Kemex  Ou t f i t
130 Experiments

This Outfit includes the whole of the contents
of the No .  O Outfit, together w i th  further chemi-
cals that increase the number of experiments
that can be performed co 130. The additional
apparatus includes a Test Tube Holder, Glass
Stirring Rod, Funnel and Filter Papers.

Price 7/6

No.  2L  Meccano  Kemex  Ou t f i t
250 Experiments

This Outfit includes the whole o f  the
contents of  the No.  1 Outfit, and further
chemicals that increase the range of
experiments up to 250. The additional
apparatus includes a porcelain Evaporat- y
ing Dish, Special Test Tubes, a hand- /
some Test Tube Stand, and an / /
Evaporating Stand including a / /
Ring, w i th  W i re  Gauze. / /

Price 15/- / /

No.  2B  Meccano  Kemex  Ou t f i t
This is exactly the same as the No.  2L Meccano Kemex Outf i t ,  except that a highly efficient Bunsen

Burner, wi th  the necessary length of rubber tubing, is included in place of the Spirit Lamp. A fascinating
hobby of end-
less variety.

Hundreds of
interesting
experiments

with the necessary length of rubber tubing, Is included in place of the Spirit Lamp.
Price 15/-

No.  3L  Meccano  Kemex  Ou t f i t
350-400 Experiments

This splendid Outf i t  provides a boy w i th  all he requires to  carry out  between 350
and 400 experiments and thus enables him to acquire a sound knowledge of the

fascinating principles of chemistry The Outfit includes the contents of the
No.  2L Outfit, w i th  additional chemicals and apparatus, consisting of a large

Wide-necked Flask wi th  Thistle Funnel and Delivery Tubes, and a
Blowpipe and a Charcoal Block. Price 25/-

No.  3B  Meccano  Kemex  Ou t f i t
This is exactly the same as the No .  3L Meccano

Kemex Outf i t ,  except that a highly efficient Bun-
sen Burner,  w i th  the necessary length of rubber

tubing is included in  place of  the Spirit
Lamp. Price 25/-

No.  3 Meccano
Kemex Outfit

No.  2 Meccano
Kemex Outfit.

Ti Kemex Outfits and
refills of Kemex chemicals can be obtained

separately

The apparatus included inAsk your dealer for the leaflet giving a list of
Kemex parts and their prices, or write for a

copy to the address given below.

Manufactured by

MECCANO LTD
Binns Road

LIVERPOOL 13

Manufactured by

MECCANO LTD
Binns Road

LIVERPOOL 13

meccanoindex.co.uk
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Run your
Meccano
models with
a Meccano
Power Unit

I f  you want to obtain the  fullest
enjoyment from the Meccano
hobby you should operate your
models by means of one of the
Meccano power  units described
below. You push over the contro l
lever of  the  Clockwork  o r  Electric
Motor,  or  the  Steam Engine, and
immediately your  Crane, Motor
Car,  o r  W indmi l l  commences to
work in  exactly the same manner
as its prototype in  real life.

The side plates and bases of  each
Motor and the Steam Engine are
pierced w i th  the  standard Meccano
equidistant holes, which enables
the un i t  to be bu i l t  in to  any
Meccano model i n  the exact
position required.

DETAILS OF MECCANO POWER UNITS
MECCANO CLOCKWORK MOTORS

These are the  finest Clockwork Mo to rs  obtainable for
model  dr iv ing.  They have exceptional power and length
of  r un .
X SERIES CLOCKWORK MOTOR.  This Mo to r  is specially
designed to d r i ve  w i th  ease any of  t he  X Series models.
I t  is non-reversing . . .  . . .  . . .  . . .  Price 2/6
No .  1 CLOCKWORK MOTOR.  An  efficient and long-
runn ing  Motor  fitted w i t h  a brake lever by  means of  wh ich
i t  can be  started and stopped.  I t  is non-reversing. Price 5 / -
No .  1a CLOCKWORK MOTOR.  This Mo to r  is more
powerfu l  than  the  No .  1 Motor  and is fitted w i t h  re -
versing mot ion  ............................. ................ Price 7/6
No .  2 CLOCKWORK MOTOR.  This is a Motor  of  super
qual i ty .  Brake and reverse levers enable i t  co be star ted,
stopped o r  reversed,  as requ i red ................ Pr ice 10 / -

MECCANO ELECTRIC MOTORS
The five Meccano Electr ic Motors  l isted below have been

designed specially to prov ide smooth-running power  uni ts
for the operat ion of  Meccano models. The 6-vo l t  Motors
can be operated th rough a Meccano Transformer d i rec t
from the  mains, prov id ing that  t he  supply is al ternat ing
cur ren t ,  o r  from a 6-vo l t  Accumulator .  They  cannot be
run  satisfactorily from d ry  cells. The 20-vo!t Motors  are
most  conveniently operated th rough  a 20-volt  Trans-
former  from al ternat ing cu r ren t  supply mains.

MECCANO TRANSFORMERS
Meccano Transformers prov ide  a convenient and safe

means of  d r i v ing  6-volt or  20-volt  Electr ic Motors and
Tra in  Sets from the  mains supply where  this is al ternat ing
current .

A l l  Meccano Transformers are available fo r  the fo l lowing
Al te rna t ing  Cur ren t  supplies: 100/110 volts, 50 cycles;
200/225 volts.  50  cycles; 225/250 volts,  50  cycles. They
can be specially wound  for o the r  supplies.

I n  o rder ing  a Transformer the  voltage and frequency of
the  supply must  be stated. These particulars are g iven
on  the  supply mete r .
No .  T6A TRANSFORMER (Ou tpu t  40 VA  at  9 /3 |  volts)
for 6-vol t  Electr ic Motors o r  6-vo l t  Trains. F i t ted w i t h
speed regulator  and separate c i rcu i t  for supplying cur rent
for eighteen 3J-vol t  lamps ............................. Price 22/6
No .  T6  TRANSFORMER (Ou tpu t  25 VA  at 9 volts) for
6-vo l t  Electr ic Motors o r  6-volc Trains. F i t ted w i t h  speed
regulator  ...................................................... Price 17 /6
No .  T6M TRANSFORMER (Ou tpu t  25 VA  a t  9 volts) for
6-vo l t  Electr ic Motors o r  6-vo l t  Trains. This is similar t o
No .  T6,  bu t  is no t  f i t ted w i t h  a speed regulator .  Price 12 /6
No .  T20A TRANSFORMER (Ou tpu t  35 VA  a t  20/3 i volts)
for 20-volt  Electr ic Motors  o r  20-volt  Trains. F i t ted w i t h
speed regulator  and ou tpu t  sockets for l ight ing lamps.

Price 22/6
No .  T20  TRANSFORMER (Ou tpu t  20 VA  at  20 volts) for
20-volt Electr ic Motors  o r  20-volt  Trains.  F i t ted w i t h  5-srud
speed regulator...................................................... Pr ice 17 /6
No .  T20M TRANSFORMER (Ou tpu t  20 VA  a t  20 volts) for
20-volt Electr ic Motors o r  20-volt  Trains. Th is  is similar to
No .  T20,  bu t  is no t  fitted w i t h  a speed regulator .  Price  1 2/6

RESISTANCE CONTROLLERS
(6-volt or 20-voltj

By use of  these Cont ro l le rs  rhe speed of  Meccano Electric
Motors and Ho rnby  Electric Trains can be regulated as
desired ............................. Price (6-volt  o r  20-vok) 3/9

MECCANO STEAM ENGINE
This  is a safe and power fu l  steam un i t .  On  actual test i t  has

l i f ted over  56 lbs. Opera t ion  of  the  reversing lever enables
the  crankshaft to r un  i n  c i t he r  d i rec t ion  . . .  Price 25/-

X Series
Clockwork Motor

No,  E1 ELECTRIC MOTOR (6-VOLT).
Non-revers ing .......................................... Price 9/-

No .  E6 ELECTRIC MOTOR (6-VOLT). Re-
versing

No .  E120 ELECTRIC MOTOR
............................ 15 /6

(20-VOLT).
Non-revers ing

No .  E20A ELECTRIC MOTOR
............................ 10/-

(20-VOLT).
Non-revers ing

No .  E20B ELECTRIC MOTOR
............................ 16 /6

(20-VOLT).
Reversing ............................ 18/6

No.  1 Clockwork
Motor

ACCUMULATORS
The Meccano 6 -vo l t  Accumulator  is specially suitable for

runn ing  6-vol t  Electr ic Motors .  The Meccano 2-vol t  Accu-
mula tor  is supplied for convert ing 4-volt Accumulators
to 6-vo l t .
MECCANO 6-VOLT ACCUMULATOR . . .  Price 27/9
MECCANO 2-VOLT ACCUMULATOR ............... 9/3

MECCANO LIMITED BINNS ROAD LIVERPOOL 13

No.  E20a
Electric Motor (20-volt) No .  T20 TransformerMotor (6-volt) Motor  (6-volt)

meccanoindex.co.uk
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You have probably noticed that all the Meccano boys illustrated in
the Meccano advertisements and catalogues wear a regulation Meccano
Jersey, with dice on the collar, cuffs and waist.

These Meccano Jerseys are now available in a variety of colours,
particulars of which are given below. Behind these Meccano Jerseys,
the design of which has been approved by Meccano Ltd., is over 30 years’
experience of textile manufacture. They are made in a British Factory
by British workpeople, from Patons and Baldwins' wool. The colours
are fast to light and washing.

The Jersey is also made as a Pullover wi th a V neck. The sizes,
prices and colours are the same as for the regulation garment.

Every Jersey has a special
Meccano tab inside the neck.
When you see this tab in your
jersey you know that i t  is the
genuine article. Each garment
is despatched carefully packed
in a cardboard box.

For  sizes and  prices refer
to  panel  in top lef t  corner.

Cash wi th order.

Direct Trading Organisation, 9, Union Court, Liverpool 2

COLOURS FOR JERSEYS AND PULLOVERS
Body Colour

No. 1
No. 2
No. 3
No. 4
No. 5
No. 6
No. 7
No. 8

Dice
Orange and Green
Blue and Orange
Green and Scarlet
Orange and White
Blue and Orange
Scarlet and White
Orange and White
Green and White

Blue
Scarlet
Orange
Green
Grey Mixture
Heather „
Fawn „
Lovat „

Ties to match all colours: 9d. each.

PucCjg

SIZES AND PRICES’
20 inch chest 8/6
22 „ 9 6
24 „ 10/6
26 „ VI 11/6
28 „ It 12/6
30 „ 13/6
32 „ »» 14/6
34 „ >t 15/6
•Post free U.K.
only. Add 1/-

O verseas.
- tor
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BEST WISHES FOR 1935 TO ALL MY READERS - FROM THE EDITOR
HHRW!

MECCANO
Editorial Office

Binns Road, Liverpool 13
England MAGAZINE VoL XX. No. 1

January, 1935

With the Editor
Shipbuilding and AviationBritish Engineering Feats in  1934

At this time of the year i t  is always interesting to Look back over
the chief engineering events of the past twelve months. I t  seems to
me that the outstanding feature of the year is the manner in
which British engineers have upheld their pre-eminent position in
large scale engineering work in remote parts of the world. The
British engineer has always been a pioneer, and has gained a
wonderful reputation for his unique combination of skill in design,
soundness in construction and ability in overcoming difficulties,

These characteristics were
shown in 1934 in the completion
of the giant railway bridge across
the lower Zambesi River, which I
hope to describe in an early issue
of the ' ' M. M.'’ A11he point where
the bridge stands the river has a
width in the rainy season of nearly
two miles, and it  was necessary to
build an immense structure with
33 main spans and six approach
spans, and an overall length of
11,653 ft. 9 in., to carry the rail-
way across it. The new structure is
the longest railway bridge in the
world that is continuously over
water.

Another branch of engineering
in which Britain holds a foremost
place is the construction of dams
and other work necessary for huge
irrigation schemes. By this means
British engineers have transformed
Egyptian and Indian deserts into
prosperous agricultural areas.
Last year witnessed the official
inauguration of the Metur Cauvery
Dam, a great barrier over a mile
in length and 176 ft. in height,
behind which the Hood waters of
the Cauvery River can be stored
for distribution as required over
an area of 301,000 acres. The
scheme is by no means the largest
that has been carried out in India
by British engineers, but its completion continues the story of the
wonderful efforts to improve the lot of the inhabitants of India

The World’s Greatest Lift Bridge
At home the skill of British engineers has been demonstrated

by the completion at Middlesbrough of the gigantic lift bridge
opened in February last by the Duke of York. This is the first
of its type to be built in this country, and the largest in the world.
Its lift span actually weighs 2 r700’tons, and as this is balanced
by means of huge counterweights, the supporting towers have to
sustain a total load of no less than 5,400 tons. An illustrated article
on this bridge will appear shortly.

The completion of the great Mersey Tunnel was another out-
standing engineering feat of 1934. This tunnel, which was fully
described in the September issue of the is nearly two
miles in length, and its great bore, 50 ft. in diameter, makes it
the largest under-water tunnel in the world.

No survey of last year’s activity would be complete without a
reference to the launch of the Cunard White Star liner "Queen
Mary" The immense size of this vessel and the expectation that
her speed will enable her to  recover the Blue Riband of the Atlantic
for Great Britain aroused intense excitement, and the appearance
on the seas of the mammoth liner will be awaited with keen antici-
pation. Everybody will be particularly interested to see how
she compares with the "Normandie," her great French rival,

which is expected to enter the
trans-Atlantic service in May or
June of this year.

In aviation the outstanding
event of 1934 was the success
of the De Havilland " Comet"
in the MacRobertson Air Race.
When the conditions of the race
were announced, there was no
British aeroplane with sufficient
speed and capacity for long
flights to promise success against
machines built in other countries.
Only eight months remained in
which to design and produce a
machine of tills description, but
that  sufficed for the com-
pletion of the ’’Comet.'1 The en-
gines as  well as the machine itself
were new, and they were designed
and built with such remarkable
skill that Scott and Black were
able to complete their amazing
flight practically without mechani-
cal trouble, although no time was
available for test flights and
prolonged tuning. Never before
in the world's history has a
journey of 11,000 miles been
made in less than three days.
Other competitors also broke exist-
ing records during the race, and it
is noteworthy that in a Miles
"Hawk" Sqdn. Ldr. McGregor and
H . C. Walker of New Zealand set up

a light aeroplane record by reaching Australia in 5 days 14 hrs.
The great flight proved the worth of British airmen as well as the

skill and judgment of our aeroplane designers and manufacturers.

Famous Explorer Writes for the
Next mouth I hope to publish the first of a series of articles of

outstanding interest contributed by Commander Attilio Gatti,
the famous explorer, who has repeatedly penetrated previously
unknown lands in the Belgian Congo and other parts of Central
Africa that are inhabited by pigmies and frequented by gorillas.
Commander Gatti is well known to my readers, for I have already
published several stories of African adventure by him. He is now
engaged in his eighth expedition, undertaken largely for the
purpose of discovering rare creatures of which he has heard rumours
among his native friends. The articles and photographs will
be sent by air mail, so that they will come direct from the equatorial
forests of Central Africa to  "M.M." readers.

Building up the artistic coiffure of the Watussi, a race of handsome giants, many
of them 7 ft. 6 in. in height, who live in Ruanda, in the Belgian Congo. This photo-
graph was taken on Commander Attitio Gatti's eighth expedition to Central Africa,

and a series of articles by this famous explorer will commence next month.
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1 Dredging Fuel from the Earth c
Machines win 150 Million Tons of Coal a Year

By H.  F. Kutschbach
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

OUR cover this month shows part of a giant bucket
dredger-excavator that is employed on the brown

coalfields of the Rhineland district of Germany, and the
upper illustration on the opposite page shows the
entire machine. I t  consists of an enormous super-
structure built like the jib of a crane, and mounted on a
base resembling that of a portal crane. The boom
carrying the dredger buckets has a total length of 167 ft.
and a working length of a little more than 1 15 ft., and is
made in sections hinged together so that it  can be
employed in different positions. One end of the boom is
attached to  the
super s t ruc tu re ,
and wire ropes
suspended from
the jib support
each section. Thus
the working sec-
tions can be lower-
ed to enable ex-
cavation t o  be car-
ried out on a slope
be low the
mach ine ,  and
when t hey  a r e
raised the buckets
can be made to
dig along an up-
ward slope.

The superstruc-
t u r e  o f  t he
machine also can
be turned round
on its base, so
that it is capable
of working at any
angle to  the tracks
on which it  travels;
and double railway tracks below enable wagons to be
brought underneath to receive the material dug out by
the buckets. The entire machine weighs 800 tons, and
this enormous burden is distributed over 80 wheels.

The purpose for which this machine has been designed
is that of winning the brown coal that is so abundant
in many parts of Germany. Mention of coal mines
usually suggests shafts sunk far down into the earth,
and galleries driven from various levels in the shafts
into the deeply-buried seams of coal. The brown coal of
Germany is not all at great depths, however. In some
parts of the Rhineland there are seams, more than
330 ft. in thickness, that are covered only by shallow
layers of sand, clay or loam, to  which the name of
"overburden” is given. No shafts are sunk, therefore,
but instead the overburden is removed by enormous
excavators of various types. These are employed also
to  dig out the coal itself, which contains more volatile
matter than the bituminous coal and anthracite with
which we are familiar in this country, and is comparatively

soft and easily excavated. This plan is followed even
where the overburden is as much as 200 ft. in depth,
as it  is in certain German brown coalfields.

Coal winning of this ’kind is described as open-cut
mining, and has proved more economical in use than the
ordinary mining methods employed for the extraction
of brown coal up to  about 35 years ago. Similar methods
are being followed in other parts of the world, notably
in Illinois in the United States of America, and in
Victoria, Australia. In America giant electrical shovels
usually are employed for this purpose, and an enormous

shovel w i th  a
bucket holding 20
tons, and capable
of accommodat-
ing a saloon car,
was described on
page 930 of the
"M.M.” for De-
cember, 1930.

German prac-
tice favours the
use of dredger-ex-
cavators instead
of mechan ica l
shovels for digging
out both the coal
and the over-
burden, and the
machine  i l l u s -
trated in this
article was con-
structed for this
pu rpose  by
Maschinenfabrik
Buckau R. Wolf
A.G., Magdeburg.
I t  is electrically

operated, and is one of the largest of its kind in the world.
Many other enormous machines of similar type are now
in use. Most of these run on rails, but some are fitted with
creeper tracks, and they give an annual output of more
than 150 million tons of brown coal. I t  has been calcu-
lated that the total bulk of coal and overburden handled
by these machines in a year is more than twice that
dredged during the construction of the Panama Canal.

The boom of this dredger-excavator has 41 buckets,
each with a capacity of nearly 1 |  cu. yds., and is made
in four sections. The fixed portion attached to  the
superstructure is shown in detail on the cover. It is a
short carrying section, along which the buckets run from
the working face to  the chutes through which the exca-
vated material is delivered; and it  is cased in to  prevent
the spilling of coal or earth near the tracks on which the
machine runs. The angle i t  makes with the superstructure
can be adjusted to bring its lower end into a suitable
position for the working face that is being excavated.
Hinged to  the outer end of this section is a second, which

One side of the travelling base of the dredger-excavator, showing some of the 80 wheels supporting its huge weight.

meccanoindex.co.uk



THE MECCANO MAGAZINE 3

gives ample clearance, being more than 14 ft. in height.
The 80 wheels supporting the giant structure are

divided into groups of eight, each group being mounted in
a bogie. Only half
of them are driven;
the remainder are
trailing wheels,
and some of those
on one side of the
machine, together
with the driving
wheels on the
same side, have
double flanges.
These  doub le
flanges arc em-
ployed on what is
known as the low-
digging side, and
the superstructure
is rotated so as to
bring the boom to
this side when ex-
cavation is being
carried out on a
face below the
machine. Excava-
tion on an upward

slope, as shown in our illustrations, is carried out with
the boom swung round to the opposite or high-digging
side of the travelling carriage, and in each case the

double flanges are in the best
position to give the resistance
required to  counteract the
enormous side thrusts developed
when the machine is at work.

One difficulty in designing
dredger-excavators of this kind
is to ensure uniform loading of
the rails in all positions of the
superstructure and of the boom.
In this machine certain bogies
are mechanically coupled to-
gether in two groups to  take up
part of the load, and a hydraulic
system is used to distribute the
rest of it equally over the 48
wheels in six of the 10 remaining
bogies. These 48 wheels take up
their load indirectly through
hydraulic cylinders on the
bogies carrying them, and the
cylinders are interconnected by
means of pipes.

The travelling base is driven
by four 30 h.p. motors carried
in houses, each containing two
motors, on each side of the
base. The rest of the motors
operating the machine are
housed in the superstructure,
which also carries the two
operating cabins. These cabins
project from the working side
of the machine and are con-

nected by means of a gallery. They are round, and are
provided with ample windows to  enable the man in charge
of the machine to  watch the  work of the buckets, and also
to follow the loading of the wagons (Continued on W

also is short; and this is followed by a long third member
and the outermost section, these three constituting the
part of the boom where the buckets dig as they move.

As the sections
of the boom are
hinged together
and suspended
separately, they
form a flexible
unit that can be
set in a straight
line, or given a
variety of arrange-
ments in which
certain sections, or
all, are inclined at
various angles up
to  40 deg. above or
below the horizon-
tal. This enables
them to excavate
from banks rising
to  a height of 66 ft.
above rail level, or
descend ing
to depths of 72 ft.
below it. In some
positions the boom
is extended farther than in others, and during its move-
ments the machine is automatically balanced by means
of a heavy counterpoise mounted on rails on the top of
the superstructure, the move-
ments of which arc controlled by
vid re ropes connected to  the
winches that raise and lower
the sections of the boom.

When at work the buckets
travel in close order backward
and forward along the face,
bringing back the excavated
material and tipping it through
a chute into the wagons brought
underneath the travelling car-
riage to receive it.  They are
attached to an endless chain,
351 ft.  in length, that pulls them
round at a speed enabling 21
buckets t o  be discharged in a
minute. Naturally the capacity
of the machine varies with the
hardness of the material it is
digging out, but when working
at its usual speed it takes up
from 1,300 cu. yds. to  1,500 cu.
yds. an hour.

The swivelling superstructure
or turret is carried on eight
rollers on a circular track on the
travelling base, and these are so
constructed that  the load is
automatically adjusted and
distributed over three points.
The tracks on which the base
runs are double on each side,
and the distance between their
centres is a little more than 28 ft. This allows the pro-
vision of a portal wide enough t o  accommodate two
railway tracks for the wagons into which the material is
discharged, and the opening beneath the machine

A giant dredger-excavator in the brown coalfields in the Rhine basin, Germany. On the left is the bucket-carrying
boom suspended from the jib of the superstructure.

The boom of the machine. The empty buckets can be seen travelling out*
ward, and above are the wire ropes from which the boom is suspended.
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Floating Docks and Their Work
Lifting a 60,000 Ton Ship

By W.  A. Bagley

□

HIGH up in his steel cabin, surrounded by levers very much
after the fashion of those in a railway signal cabin, an engineer

depresses a switch, and far below him pumps begin to work,
motors hum, and the needles of gauges flicker. An hour or two
later a huge ship,
thousands of tons
of steel, is lifted
clear above the sea
level, and for the
next two or three
days and nights a
gang of workmen
will scrape away the
evidences of the ship's
voyages, and repaint
her rusty plates. Then
she will be lowered
into the water again
to sail away on fresh
enterprises.

The modern won-
der t ha t  enables
this to be done is
known as a float-
ing dock. Like most
other engineering
t r i umphs  i t
has been evolved
g radua l ly  from
pr imi t i ve  make-
shifts until to-day
it has reached a
very” high standard
of reliability and
e f f i c i ency .  The
underlying principle
is simple. The floating dock raises a ship in exactly the same
manner as water wings raise a swimmer— that is by the natural
buoyancy of air.

Before we discuss the various types of floating docks and how

and it was found that the accident was really a blessing in disguise.
The site was as good as a dry dock, and the vessel was allowed to
remain there until temporary repairs had been carried out.

The floating dock can best be described as a large rectangular steel
trough, in section
shaped like a "U"
with square corners.
This "U" is made up
of a great hollow steel
box or pontoon, on
the long edges of
which are erected two
hollow walls, leaving
the structure open at
both ends. I t  is upon
the pontoon that the
ship eventually will
rest. Along its "back-
bone," so to speak,
are big blocks of
timber called "keel
blocks," about a yard
in height, and erected
directly over strong
g i rde r s  running
transversely across
the interior of the
dock. If we could
remove the steel
plates that form the
"skin" of the dock
and look upon its
framework, we should
see in the pontoon
strong girders running
both longitudinally

and transversely, while in the side walls we should see frames
erected about every 2|  ft. apart. There are no curved parts such
as are found in general shipbuilding work and, with an automatic
punching machine to make the holes for the rivets, construction is

Launching the Bow End Section of the Walsh Island (Australia) Floating Dock, of 15,000 tons' lifting power. The
illustrations to this article are reproduced by courtesy of Messrs, Clark and Standfield, Westminster.

they work, a brief
exp lana t ion
is necessary in
order to distin-
guish between
dry docks, wet
docks, etc., as the
word "dock" is
u sed  somewhat
loosely. A 1'wet
dock" is simply
an enclosed water
space, where ves-
sels can load and
unload to the best
advantage. A
"dry dock," on
the other hand, is
for overhauling
and repairing ves-
sels, and is often
referred to as a
graving dock. A
dock of this type
consists of an ex-
cavated basin fit-
ted with a water-
tight gate, so that
after the ship has been docked the water can be pumped out and the
ship left high and dry. The graving dock is the present-day de-
velopment of the old-time custom of laying a vessel up a tidal creek
at spring tides and then hastily constructing a dam to prevent the
water from re-entering. This time-honoured custom is not yet dead.
Quite recently a paddle steamer was stranded on Sidmouth beach,

gene ra l l y  a
straightforward
and simple matter.
Indeed, it is the
boast of the ad-
vocates of floating
docks that these
can be built in a
very short space
of t ime  — s ix
months or so— as
compared with the
two, three, or even
more years neces-
sary to excavate a
graving dock.

When the ship
has settled on the
keel blocks, great
wedges of timber
ca l l ed  "bilge
blocks," mounted
on sliding car-
riages, are hauled
up under the sides
of the ship. From
the side walls
props of timber, or

sometimes of latticed steel, are projected by means of a rack and
pinion, so that the ship is held firmly in position. On the biggest
docks these side-shores are geared together across the dock, so that
they operate together, and the ship is automatically centred.

Other features of the floating dock that may be mentioned now
are the roller fenders, rope-covered rollers of timber that protect the

A Floating Dock being heeled over to Inspect the underwater parts.
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front entrance of the dock against damage from collision with the
ship it is required to lift; draughtboards; and flying gangways, two
swinging gangways mounted on each side of the ends of the dock
which, when closed, afford access from the top deck of one wall to
that of another. Then there are cranes running on rails on the top
decks of the side
walls; the various
cabins and houses
for stores, crew
accommodation,
etc.; and the usual
fittings to be met
with on the decks
of ships, such as
bollards, fairleads,
capstans, winches
and ladders.

We now come to
the actual docking
and raising of the
ship. Up in the
side walls there is
a deck on which
a re  moun ted
motors that may
be electric, steam,
Diesel, etc. These
motors, by means
of a vertical shaft,
drive centrifugal
pumps situated
low down in the
pontoon. The
pumps are seated
on an iron pipe of
large diameter
that r uns  t he
length of the dock, and from this main pipe run branches to the
various compartments into which the pontoon is extensively
divided. All these branches are controlled by valves operated
from the valve house.

When it is required to lift a ship, valves are opened either by
means of the levers men-
tioned at the beginning of
this article, or by compress-
ed air. Water is thus ad-
mitted, and the dock sinks
until only the tops of the
side walls remain above
water. It will be realised
that the tops of the keel
blocks on the dock are below
the level of the keel of the
vessel to be raised. The ship
is now allowed to enter, and
when it is nicely centred the
pumps are set to work. For
every ton of water ejected,
an upward lifting power of
one ton is exerted by the
dock, and so it slowly rises
out of the water, carrying
with it the ship. The residue
of water still remaining in
the pontoons beyond the
scope of the pumps is drain-
ed off in troughs fitted to the
underside of the dock.

This, in general terms, is
how the dock works; but it
will be apparent that the
dock itself, being of steel,
will eventually need over-
hauling. In small docks, and
especially those required for
use in a harbour where
the water is not too cor-
rosive, a dock known as the “box” dock is used. This is similar to
the dock just described, the pontoon part and the walls all being in
one piece. If it is desired to attend to the under-water parts of
these, it is not difficult to let more water into one side than into the
other, so that the dock tilts over, exposing the whole of one side
wall and part of the bottom of one side of the dock. After the paint
is dry the dock can be heeled or tilted over the other way. Box
docks of great size have been built, and among them may be
mentioned the British Admiralty floating dock stationed in the

Medway, which has a lifting power of 33,000 tons.
Large numbers of docks are made ’‘self-docking/' Of all the

types that have been tried out only three commend themselves to
notice. The first is the “sectional pontoon/’ known as the “Rennie/1

after the name of its inventor. This has its pontoons, numbering
abou t  h a 1 f - a-
dozen, separate
and detachable
from the side wall,
which is a con-
tinuous structure.
I t  is fairly easy to
unbolt one sec-
tion, let it float
away from the
main structure,
and then dock it in
the rest of the
dock, which will
work quite well
with one pontoon
short. This type of
dock is very suit-
able for ships of
moderate dimen-
sions, and in addi-
tion to being more
convenient for
towing about if
necessary7, it has
the additional ad-
vantage of being
easily constructed
in places where
docks of other
types could not be
completed. The

separate pontoons, not being very large, can easily be erected and
launched, after which the side walls can be built upon them.

The second type of self-docking floating dock is a very strong
one, known as the “sectional box.” Here the whole dock is cut into
sections, say three, which are bolted together with a strong joint all

round the edge, forming
detachable units that can be
unbolted when necessary
and floated on to the others
for docking. This method of
self-docking is not quite so
simple or so easy as the
first, but it is not one that
has to be undertaken very
often.

The third type that de-
serves mention is the “off
shore” type, which has only
one wall, being shaped in
fact like a letter “L.” This
is a most useful type when
the site permits of its use,
and the bank of a river
estuary is ideal. Its stability’
is arranged for by securing
it by means of booms to
posts on the shore. These
booms work exactly like the
links on a parallel ruler. For
self-docking purposes the
dock is made in two parts,
so that one part can be
docked in the “lap” of the
other, which is a simple
operation.

The first definite use of a
floating dock is believed to
be that evolved by an
English captain in Kron-
stadt Harbour in the Baltic

during the reign of Peter the Great. Finding that the copper of his
ship needed repairs, the captain bought an old hulk called the
“Camel/7 gutted it and fitted it with a watertight gate at the stern.
I t  was sunk and then pumped out after the manner of a modern
floating dock. Quite a number of wooden docks of this type were
made,‘and were known as “camel docks” after their prototype.
Their long lease of life is surprising, but their great drawback
lay in the fact that the natural buoyancy of the timber hampered
their sinking. This drawback automatically {Continued on. page 67}

A birds-cye view of the Southampton Floating Dock.

The Wellington Dock lifting R.M.S. "Ruahine,” weight 11,200 tons.
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A Giant British Excavator
A giant British excavator capable of

dealing with enough clay to make between
five and six million bricks in a week has
recently been built by Ruston -Bucyrus
Ltd., of Lincoln, for use at a large brick-
works. It  is claimed to be the largest
that has ever been built in this country with
a caterpillar mounting, and it is
interesting to note that although
the caterpillar track belts alone
weigh 25 tons, the machine was
completely erected in the makers*
factory and travelled to the brick-
works under its own power.

The excavator has a boom 85  ft.
long, and this enables it  to dig to
a depth of 55 ft .  The bucket has
a capacity of 5 cu. yds., which
means that one bucketful of clay
is enough to make about 1,500
bricks. The caterpillar tracks are
126 ft .  long, 5 ft. wide, and 7 ft.
high. The machine is operated
throughout by electricity, the
digging and slewing motions
being carried out  by separate
motors of 250 h.p. and 130 h.p.
respectively. Current is supplied
from separate generators each
direct-coupled to a 375 h.p. motor.

Oil-Electric Paddle Ship
The old and the new seem to

be combined in a passenger vessel
that is being built for service on
the Firth of Clyde, for although
it  is to  be propelled by paddles, the
paddles will be driven by oil-
electric machinery. This method
of propulsion has been selected
because paddles will enable the
vessel to manoeuvre more easily
in restricted places, and also
because they are more suitable for
use in shallow water. Oil-electric
machinery' was decided upon on
account of its flexibility, and the
fact that it enables the maximum
space to be made available on the main
deck and in the lower forward saloon.

The ship is being built for the L.N.E.R.
by A. and J .  Inglis Ltd. of Pointhouse,
Glasgow, and the propulsion and auxiliary
machinery will be installed by the English
Electric Co. Ltd. The vessel will be about
215 ft. in length and 27£ ft. in breadth,
and will cruise at a speed of about 17
knots.

It is an interesting point that only
a few months ago two steamers built
for service in the Firth of Forth were
provided with paddles instead of screws.
These were described on page 451 of our
issue for June 1934.

Radio Direction-Finding Apparatus
The illustration on this page shows one

of the most important pieces of apparatus
on board a modern ship, a radio direction-
finder. This is of the type used on all the
Canadian National Railways’ West Indies
liners. The wires that can be seen on the
left and the right are in the plane of the

ship's keel, while the other wires
are at  right-angles. These two sets
of wires act as  reflectors that receive
a t  different angles beams from
land wireless stations, and thus
make it possible to tell just where
the ship is so long as the stations
received are known.

Ordinary’- commercial broadcast-
ing is suitable for working the
direction finder, but if necessary
the wireless operator on the ship
signals to a station and asks the
operator there to broadcast for
a few minutes to enable him to
obtain the necessary information.
Special stations situated all along
the coast of Canada broadcast
twice a day to give ships their
positions, except during foggy
weather, when they send out
signals continuously.

Ploughing the Ocean Bed
Experimental work in con-

nection with the laying of sub-
marine cables on the ocean bed
has been carried out by the
Western Union Telegraph Com-
pany's cable ship “Lord Kelvin,"
fitted with a special plough. Tests
were made on the Devon coast,
the method followed being to
plough a furrow in the bed of the
ocean and then to lay the cable
in it. Successful attempts were
made at  depths of 200 ft .  and
3,000 ft., and after the cable was
buried it  was found almost im-
possible to drag it up although
special grapnels were used.

Fastest South American Liners
A number of Italian liners operating

on the South American routes are to be
equipped with new engines that will give
them an appreciable' increase in speed.
The first two vessels to be dealt with are
the *' Saturnia” and “Vulcania” both of
23,900 tons, and equipped with 20,000 b.h.p.
twin-screw double-acting four-cycle oil
engines. These engines will be replaced by
two 12,000 b.h.p. Fiat units in each ship,
which will increase the original speed of 18
knots to 20 knots. The conversion is to be
carried out on the " Vnlcania" next month
and on the “Saturnia” in the Autumn.

This prosaic-looking piece of  apparatus is a radio direction-finding device used on
board ships and is described on this page. Our photograph is reproduced by courtesy

of the Canadian National Railways,

World’s Deepest Mining Shaft
A vertical shaft in a South African

goldfield, that is to be completed by the
end of 1936, will be 6,300 ft.  in depth and,
it  is claimed, the deepest mine shaft in the
world. The shaft was begun in July last,
and i t  had reached a depth of more than
550 ft. by the end of the year.

The shaft will serve a mine that is
8,500 ft. below the surface. This depth
will be reached with only one stage of
inclined shafts.

Big Swiss Hydro-Electric Scheme
Work is now proceeding rapidly on a

hydro-electric power station at Dixence,
in Switzerland, which will provide power for
the whole of the French-speaking section of
Switzerland, an area of about 4,350 sq.
miles. The plant will be one of the largest
of its kind in the world, and will be made
up of five units each consisting of one
alternator driven by two Pelton wheels,
with an output of about 21,250 h.p.
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Work is also proceeding steadily on the
important new Golden Gate bridge con-
necting San Francisco and Oakland in
the United States. Such satisfactory pro-
gress is being made that it is anticipated
that the stringing of the wire in the sus-
pension cables will be started next month.
Three of the four towers on the west side

of the bay
are already
completed .

The en-
gineers had
intended to
use a cais-
son when
constructing
the south
pier of the
b r idge ,
but after
hav ing
built the
ca i s son
and floated
it to the
site, it was
eventually
decided to
d i spense
with it. A
cofferdam
was built

round the site of the pier, and when this
was finished it was sealed and the water
pumped out.

Engineering Progress in Russia
What is claimed to be the largest

machinery-building works in the world has
been opened in Russia. The foundries of
this plant are capable of dealing with 57,000
tons of work a year, and the machine shops
have a capacity of 35,000 tons a year.
Although the plant has been working for

only a few
months it has
already made
a number of
cranes, crush-
ers, rolling
mills, castings
for turbines
and  o the r
large units,
whichprevious-
ly had to be
imported from
abroad. It was
in fact esti-
mated that by
the end of
December last
t he  works
would have
p rod  uced
25,000 tons of
finished pro-
ducts, 342 tons
of blast furnace
eq  u i pmen t ,
3,683 tons of
equipment for
open hea r th

furnaces, and 7,470 tons of rolling equip-
ment, in addition to 33 cranes, 10 lathes
and various other machines.

Another interesting Russian engineering
works is being erected at Kashira. This
plant will be devoted to the production of
electric locomotives, and it is estimated
that it will have a yearly capacity of
400 locomotives, 400 tenders, and 10,000
tons of spare parts. Of the 400 locomotives
to be built yearly, 300 will be for main
line work.

Making Hay Without Sunshine
Sunshine is usually thought to be

necessary to make hay, but the larger
farms in the United States have for some
time been successfully and profitably
doing it with the aid of an artificial dryer
developed by the International General
E l ec t r i c
Co. of New
York.

If a farm-
er has the
necessary
plant, he
can be inde-
pendent of
t he
w e a t h e r.
During one
exception-
ally bad
yea r  fo r
fo rage
crops be-
cause of the
ex cessi  ve
rainfall, one
farm suc-
ceeded in
mak ing
about 600
tons  o f
dried alfalfa and mixed hay of high quality-
It has been estimated that about one-half
of the crop would have been lost, or of poor
quality, if sun curing had been relied upon.

The artificially-dried hay is highly
nutritious, because the leaves, which be-
come wet with rain and are easily lost in
sun curing, are saved. The crop as a whole
is higher in protein and fat values and
lower in fibre content. After drying, the
hay can be stored indefinitely without heat-
ing, sweating, fermenting, or discolouring.

Expe r t -
ments in the
artificial dry-
ing of hay have
been carried
on for some
time and the
electr ical ly-
driven drying
mach ine ,
known as an
“airdryer,” has
been brought
t o  a h igh
degree of per-
fection, with
in  t e r e s t i ng
results.

Grass that is
to be artificial-
ly made into
hay is not put
up into bales.
Alter it has
been mowed it
is delivered to
a cutter driven
by a 20 h.p.
motor, where it
is chopped into fine pieces so that it is
suitable for later automatic handling. The
amount of moisture in the crop does not
matter. The cut grass is next fed from
the cutter to a revolving cylinder, 7 ft. in
diameter and 20 ft. long. At one end of
this is an oil furnace, and the grass and
hot air are drawn through the cylinder,
or dryer, by an exhaust fan at the outlet
end. The dried hay is then delivered to a
collector from which it is fed to a blower
and blown directly into the barn. The

An artificial hay making machine as used on many big farms in the United States. Our photograph is published by courtesy of the Inter-
national General Electric Co. of New York.

Dutch tugs towing a 17,000-ton floating dock from the Tyne to Wellington, New Zealand, a distance of 13,000 miles. This illustration
is published by courtesy of Messrs. Clark and Standfield. An article on floating docks appears on page 4 of this issue.

cylinder of the dryer, and the blower are
driven by motors or 25 and 10 h.p. re-
spectively.

As a rule the artificial drying machine is
set up as near the centre of the hayfields as
possible, so that the wet forage need only
be hauled a short distance. The hauling
operation after drying is considerably

easier, as the dry hay only weighs about
one-third as much as in the preliminary
stage. Another advantage derived from
this chopping and drying process is that
the whole crop is devoured by the cattle
when it is cut up, no stalks being left.
The dried hay retains its natural green
colour.

Bridge News
At present there seems to be much

activity in the construction of bridges in

various parts of the world. The world’s
longest bridge, for instance, has recently
been opened across the Zambesi River in
South Africa, and we hope to publish an
illustrated description of it  in an early issue.
The world’s largest welded bridge has also
been opened. This spans the River Abushka
at Stalinsk in Russia, is 29 ft wide, and its
longest span measures nearly 220 ft.
The largest welded bridge was previously
at  Dresden, the longest span of this structure
being 85 ft. and the width 38 ft.
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Power from Peat Bogs
New Processes Yield Valuable By-Products

By W.  E. Glover t
C
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PEAT from bogs and moors has long been used as a fuel in many
parts of the world and most people are now familiar with the

characteristic smell of the  smoke from fires in which it is burned.
There are enor-
mous deposits
of peat in many
coun t r i e s .
Bogs  f rom
which it can be
cu t  cove r
millions of acres
in Ireland and
large quantities
are to be found
on  the moors
tha t  abound
in  Eng land
.and Scotland.
Even more ex-
tensive supplies
are available in
Sweden, Ger-
many and other
European
countries, and
also in Canada.

At present
peat is a minor
fuel and the deposits have not been worked to any great extent.
There are several reasons for this. One is that better fuels can
easily be obtained. Peat contains as much as  80 per cent, to 90 per
cent, of water and is both lighter than coal and of less heating value,
being only slightly better than wood in
this respect. In addition it contains a
large proportion of incombustible ash
derived from impurities in the streams
running through the bogs from which it
comes, for it acts as a filter and impuri-
ties in the stream become entangled with
it. Most of the peat bogs naturally are in
thinly populated districts and the in-
feriority of the fuel to  coal has prevented
its use on a large scale except in the
immediate neighbourhood of its source.

Peat is likely to become of increasing
importance in spite of its present dis-
advantages, for our resources of other
fuels are steadily diminishing. Many
experiments have been made to find the
best means of using it. Some of these
have led to no useful results, but more
recent efforts seems to have been com-
paratively successful and now there are
good prospects of the production from
natural peat of a useful fuel at reason-
able cost, together with cheap power gas
and valuable by-products.

Experiments on peat, whether im-
mediately successful or not, are well
worth the money spent on them when
the amount of peat in the world is taken
into consideration. In the British Isles
alone there are more than 2,000,000
acres of peat bog, but this is small in
comparison with the 140 million acres
in Europe and even with the 30 million
acres known to exist in Canada. Our
peat supplies in fact form an enormous
prospective source of power. I t  has been
estimated that in Ireland alone the available peat is equivalent to
2,500 million tons of coal, and peat therefore is a fuel with enormous
possibilities if economical means can be found of extracting it
and preparing it for use.

A block of peat looks very much like a hard piece of turf. It
consists mainly of decomposed remains of lower forms of plant life,
such as mosses, reeds and weeds, all of which grow profusely in a

temperate cli-
mate if given
an abundance of
water. As the
upper part of a
piece of moss
continues to
grow the lower
part dies off, so
that in time a
thick deposit of
dead plant mat-
ter is formed .
Examination of
moss that has
been growing
for several years
reveals this at
once, for only
the top is green
and below is
a crumbly dead
mass. The under
po r t i ons  o f
t yp i ca l  bog

plants begin to decay as they are buried more deeply in the swamps
in which they grow and at  last lose their vegetable characteristics
and become a brown or black semi-solid mass, in which the strands
are pressed close together by the weight above them. The upper

portions have no great weight bearing
down upon them, but the dead vegeta-
tion in tliis part of a bog becomes matted
together, or felted, and it resembles
a sponge that has been soaked in water.

Before the peat can be removed the
bog must be drained to make the fuel
more easily accessible. Then the upper
parts are cut into blocks that are first
spread out and later stacked in the open
and left to dry. The proportion of water
is then slowly reduced to about 50 per
cent., or even less, and the dried peat
can be used as fuel for open fires.

Irish farmers and peasants treat peat
in this manner, cutting the blocks from
bogs on their own holdings or from
others a few miles away where they have
secured cutting rights. They use what is
called a “wing slane,° which is simply a
sharp spade with an additional cutting
wing 6 in. wide at right angles to one
edge of the blade. This is thrust down-
ward into the bog six -inches behind the
vertical cutting face and its two sharp
edges detach a block about 12 in. long
and 6 in. wide that is pitched on to the
surface of the bog to dry. The peat is cut
and spread in the spring and as drying
proceeds it is built up into stacks, to be
carted home after the harvest, usually
by women and children.

This primitive way of obtaining peat
is interesting but is scarcely a commercial
process and the blocks dug out by means
of the wing slane are easily broken up,
since they are cut at right angles to the

fibres of the peat. Blocks that can be transported with less liability
to damage are cut horizontally, so that their fibres hold the mass
together. Such blocks are won from Irish peat for transport and sale
at a distance from the bogs of which they once formed part.

Conveyor spreading peat over the surface of a peat bog to dry at the Turraun Peat Works, Ireland. We are indebted to the
Leinster Carbonising Co. Ltd., for the illustrations to this article.

Automatic machine at work excavating peat.
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The winning of peat by hand labour is a costly process and is not
very productive. Many different forms of machines for extracting
the peat and spreading it out to dry therefore have been introduced,
especially in Sweden and Germany. Similar methods have been
adopted in dealing with Irish bogs, and our illustrations show
operations at the Turraun Peat Works in Central Ireland. There an
au to -
ma t i c
mach-
ine is
e m -
ployed
to dig
out the
pea t ,
wh ich
is de-
livered
to the
travel-
• i ng
be l t
of  a
spread-
er that
d i s t r i -
b u t e s
it over
the sur-
face of
the bog in rows like the furrows of a plough field. The machine is
electrically driven by means of current distributed through over-
head wires radiating from a central station. The generator gives
current at 2,500 volts and the boiler supplying the necessary
steam is itself fired by peat.

A semi-automatic machine in use at the Works breaks up the
peat, which is brought to it by means of an elevator fed by hand
at the bog face, and the product is then converted into special
blocks of uniform size and shape. The trenches cut by the machines
are from a mile to a mile and a half in length. Each machine
excavates about 10 miles of trench in a season, and the total
output is about 8,000 tons of fuel.

Spreading the peat to dry is costly because of the immense
area of ground
covered by large
outputs, and many
in  t e r e s t i ng
machines have
been introduced
for the purpose
of reducing ex-
pense. An inter-
esting system is
u sed  in  t he
Canad ian
Government peat
bog at Alfred,
Ontario. There
peat excavated by
dredges is first cut
up and mixed by
the ro t a t i ng
k nives of a macera-
tor, and then
transferred to
buckets on an
overhead telpher
with movable sup-
ports. In the skips
or buckets of this
telpher it is car-
ried to the place
where an electric-
ally-driven spreading machine supported on creeper track is
working. There it is delivered into a hopper to be distributed
uniformly over the ground by nozzles through which it is forced
by means of a screw conveyor.

The removal of moisture from peat is a very troublesome matter,
for even a well drained bog may yield peat containing as much as
90 per cent, of water. This means that there are in it from seven
tons to eight tons of water for every ton of peat substance. The
proportion of water of course varies according to the depth from
which the peat is taken. The upper layers contain the lowest
proportions, but those lower down usually are so wet that they are
not of suitable consistency to be cut into blocks and taken away
for drying. Instead they are removed by machines of the type

already described, and pressed and cut into blocks after drying. The
lowest portion of all is very slimy and is simply pumped out and
spread on the land to dry.

The season of the year and climatic conditions affect the drying of
peat. Except in winter, peat left for six to eight weeks usually is
ready for use and the proportion of moisture is then reduced from

90 per
cen t ,
to be-
tween
20 and
30 per
cen t ,
in sum-
m e r ,
and 40
pe r
cent. to
50 per
cen t ,
in au-
t u m n
and
spring.
Ar t i -
f i c i a l
drying
usually
is too
costly,

since the expense of the fuel required is not returned in increased
value of the product. Further disadvantages of artificial heating
are that peat chars on the outside and loses valuable volatile
constituents if it is not heated very slowly, or if too high a tem-
perature is used.

The composition of dried peat does not vary greatly, whatever
its source. In addition to ash and water it contains from 56 per cent,
to 63 per cent, of carbon and about 6 per cent, of hydrogen. There
are also small proportions of sulphur and nitrogen, the second of
these constituents being important because of the useful by-
products to which it gives rise. A greater proportion of nitrogen
usually is found in the soft bottom section of the bog than in any
other layer and this section also contains most ash, which may be

present to the ex-
tent of as much as
10 per cent.

Many different
plans have been
proposed for the
commercial pre-
paration of peat in
order to encourage
its use as a fuel.
Peat briquettes
are made at  many
places, but chiefly
at Brondesley, in
Denmark. These
are of the same
shape as the more
familiar briquettes
made from coal
dust, but are much
harder and do not
crumble easily.
The reason for this
difference is that
waxy substances
contained in peat
act as binders
when  th i s
material is heated
and pressed, while

on the other hand coal dust requires the addition of a binder such as
coal tar. This method of utilising the peat may be developed
further, since the briquettes take up much less room than those
obtained from coal and thus are a more compact form of fuel.

A second way of making use of peat is to burn it directly in the
form of a dry powder. In preparing this a dried peat containing
about 40 per cent, to  45 per cent, of moisture is crushed and ground
as finely as possible, and is then dried further by passing it  through
long heated chambers. This treatment reduces the proportion of
water to less than 15 per cent, and crushing and sieving then
gives a fairly fine powder.

Peat powder is used extensively on the Swedish State Railways.
I t  is carried in airtight tanks fitted to the oti page 42}

Stacks of  peat a l  the Turraun Peat Works. The l ight railway is used to haul raw material and to convey the finished product to the canal on  which i t  is
transported to Dublin and elsewhere.

A semi-automatic macerator. The conveyor is hand fed and the peat is pressed into blocks o f  uniform size and shape.
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British Air Mail Speeds
Since the MacRobertson Trophy races,

so much has been written and talked about
the question of speed on the British long-
distance air routes, that many people have
gained the firm impression that the
Imperial air mail services take at least
twice as long as foreign services to reach
a common destination! Some details taken
from “Bradshaw's Air Guide” are there-
fore of interest.

According to “Bradshaw,’* an Imperial
Airways liner takes nine days to get to
Singapore, while the K.L.M. service, which
keeps pace with
the British one
as far as Bang-
kok, takes two
days to get from
Bangkok  to
S ingapore  ,
mak ing  10
days in all, or
one day longer
than the Eng-
lish service. The
only other ser-
vice operating
to the east is
flown by Air
France, and this
only goes as far
as Bangkok,
taking 10 days
for the journey.
Thus a letter

Variable Pitch Airscrews
During the last few years much atten-

tion has been given to the problem of
producing a serviceable airscrew the pitch
of which could be varied as required. The
need for such an airscrew is obvious, for i t
acts in the same way as the gear-box of a
motor car, being adjusted to the best pitch
for climbing and then the most suitable
for ordinary straight flying.

As most of our readers will know, the
D.H. "Comet" in which Scott and Black
won the Mac Robertson air race was provid-
ed with a variable pitch air screw. This was

limited to two
pitch positions,
however, one
for taking off
and climbing,
and  ano the r
for cruising and
high speed, and
the change was
made by diving
the machine as
sion as  a reason-
able height was
reached. I t  was
then impossible
to alter the
p i t ch  aga in
without landing.

The latest
development of
this airscrew
has an infinite

A three-quarter rear view of the British Klemm '‘Eagle,’ ' described on page 12. For this photograph and the lower one on the
opposite page we are indebted to the British Klemm Aeroplane Co. Ltd.

posted by Imperial Airways service to the
present terminus at Singapore would
reach its destination in a shorter time
than by any other service.

It  should be borne in mind that the
magnificent performances in the recent
speed contest to Australia were under
racing conditions, and could not at  present
be regularly achieved by any air transport
concern on this route under service con-
ditions.

Rotors for Dornier Machine
For a long time illustrations of "the

aeroplane of the future" have usually shown
a big air liner provided with horizontal
rotors for taking off and landing, but at
other times stowed away in special recep-
tacles. I t  is therefore interesting to note
that the German Dornier company have
recently taken out  a patent for a similar
attachment intended to assist high-speed
aeroplanes fitted with small wings, on tak-
ing off and landing. As soon as  the aeroplane
is in the air, rotor blades are folded up
like an umbrella, and the rod that carries
them is retracted into the fuselage and kept
there until it is time to land.

number of pitch positions that can be
selected and brought into use while the
machine is in the air. Actually the screw is
designed so that i t  will automatically come
to the pitch best suited for the particular
flight combination at  any instant. We hope
to publish further details of this interesting
airscrew in an  early issue.

A Novel Launching Scheme
An amazing scheme for launching heavily

laden aeroplanes by carrying them up into
the air on special bigger machines and there
releasing them, is now being experimented
with by Short Bros. (Rochester and
Bedford) Ltd., for Imperial Airways Ltd.
who may employ i t  to operate a trans-
atlantic mail service. The fact that  two
such responsible firms are taking part in the
experiment shows that,  fantastic as the
scheme may seem, it has sound possibilities.

The new scheme would make it possible
for a seaplane designed for flying level at
high speeds to be carried to  the  best cruising
altitude, where it would pull itself off the
carrier machine and fly to its destination
with a much greater load of fuel and mail
than it could possibly Lift off the water.

Railway Air Services
The passenger, mail and freight services

operated by Railway Air Services Ltd.
on  behalf of the L.M.S.R., between London,
Belfast and Glasgow and vice-versa, is
to be continued this year. Since 1st
November last a service has been operated
between London, Liverpool and Belfast
on the main route, with a connecting service
between Belfast and Glasgow. The de-
parture from the airport of London is
scheduled to take place at 10.15 a.m. and
the arrival at Belfast at L30 p.m. The
connecting service is due to arrive in

Glasgow a t  2.55 p.m.
The Liverpool-Plymouth and Binning-

ham-Cowes services have been discon-
tinued for the winter, as also has the
London-Cowes service operated on behalf
of the Southern Railway.

Diesel Engines for Flying Boat
Three Napier "Culverin" compression

ignition engines are to be fitted in a
Blackburn ‘Tris" flying boat so that
information as to how the engines operate
under actual service conditions can be
obtained by the Air Ministry. The experi-
ment is an extremely interesting one and
may have far-reaching effects, as Diesel
engines appear to be particularly suitable
for use in living boats. The saving in fuel
that can be achieved by using a Diesel
engine is not noticed unless the machine is
able to travel for at least seven hours
without refuelling, and as flying boats are
Specially designed for long distance non-
stop flights, the combination of the two
should be admirable. I t  is thought that
when the "Iris" is in service with its new
engine it  will be able to make non-stop
flights from England to  Gibraltar with ease.
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Remarkable Long-Range Radio A High-Speed British Air Liner New Radial Engines
Some remarkable reports have recently

come to hand of long-range radio reception
between British air liners and ground
stations, and also between air liners in
flight. The other day, for example, an
amateur operator at Victoria West, Cape

A new twin-engined air liner of the low
wing type, capable of cruising at a speed
of 175 m.p.h., is now under construction
by the Blackburn Aeroplane and Motor
Co. Ltd. The machine, which has not yet
been named but is known as the H.S.T.10,

Two radial aero engines of new design
are now being produced by Wolseley
Motors (1927) Ltd. The re-entry of the
Wolseley Company in the field of aero
engine manufacture marks a further step

in the company's de-
Province, South Africa, picked up messages
sent out by the air liner "Astraa" of
Imperial Airways, when that machine was
flying between Alor Star and Singapore,
in Malaya. The distance between the
aeroplane in flight and the station picking
up the message was approximately
5,200 miles. The signals from the
air liner, which were routine
messages on a short
wavelength trans-
mitted while
the
mach ine
was niak- **•**“" L,,M

i n g a
n igh t
flight,
received
well by
amateur
Victoria
t ha t
came through
at  loud-speaker
strength.

While one of
the aeroplanes
on the Africa air mail
was flying near Mpika
not long ago, its
operator got into
radio touch with

will be capable of carrying up to
12 passengers and two pilots. It is

__—— v e I o p m e n t
since it
was
acquired
by Lord

Nuffield. I t
will prob-
ably come
as a surprise
to  many
readers to
know that
t he  com-
pany was
one of the
pioneers in
aero engine
co  n s t  ruc-
tion, the
f i r s t

Wolseley engine
being built and
flown as long ago
as 1909. Tliis was

succeeded by engines of various
powers and types, including in-
line engines cooled by air and
water, radial air-cooled engines,
and an eight-cylinder water-cooled
engine of the "V" type.

The choice of engine for the
present series was a matter for
careful consideration, and the

Adrtookij Enfintl. wtN 4M  b.h p.

Artuthh'P M*«l Cftmpirtftitnt
LuiXH*

Arto™iK
iijidt Slot

C«pum

were
so

the
at

West
they

TfflUnf CcftnMUnj Pimlt

Ah tibfr., wliA icccmrtKHhilQn

Ftr-iTrf with Kiun<

A sectional drawing of a machine of the Handley-Page "Heracles" type owned by Imperial Airways
Ltd., to whom we are indebted for this illustration.

another machine on the same route which,
at the time, was flying at a point 2,000
miles distant, communication being main-
tained for several minutes without fading
or interference. On another occasion, while
an Imperial Airways machine was making
an aerodrome survey along the route from
England to Australia, its operator estab-
lished communication with the Sydney
radio station at  a time when the aeroplane
was in flight more than 5,000
that city.

Another similar instance
occurred during tests with an
improved type of short-range
rati io apparatus, when a
machine flying above the
White Nile, between Juba ami
Kampala, managed to
establish communication
over a distance of 4,000
miles with a station in
England. During the
same trials one of the operators
while over Central Africa picked
up and could hear quite plainly a
news broadcast from a station
at Miami, Florida. Long-range
contacts were established also with stations
in Germany and Italy; while Cairo received
short-wave messages, without any fading,
from a machine more than 1 ,000 miles

of metal construction, and a feature is
that the wings employed are built on a
new principle that makes use of only a
single spar. This enables a considerable
reduction in constructional weight to be
made, thus automatically increasing the
pay load. The method of wing construc-
tion was described on page 865 of our
issue for November 1934.

The new air liner is exceptionally clean
in design and embodies all the latest im-
provements. The undercarriage, for in-
stance, is retractable, and a unique feature
is that the tail wheel fitted also can be

radial ____ A . _______
selected as it possessed the advantages,
as compared with other forms of con-
struction, of low specific weight, acces-
sibility and consequent ease and low cost
of maintenance! ease of installation in an
air frame, uniform cylinder cooling, and
the ability to operate in any temperature
or climate without trouble. The radial
engine is also of compact design, having
a short crankshaft that is much less
subject to torsional vibration trouble than
are crankshafts of the multi-throw type.

The two engines so far pro-
the A.R.9 and
A.R.7. The

first of these is
of the nine-cylinder

type and normally develops
185 h.p. at 2,200 r.p.m. It has

a maximum output of 203 h.p. at
2,420 r.p.m., a fuel consumption of nearly
12 |  gallons an hour, and weighs 4521b.
The Wolseley A.R.7 is similar to the
A.R.9 except that it has only seven
cylinders. It normally develops 145 h.p.
at a speed of 2,200 r.p.m., but may be
run for short periods at 2,425 r.p.m.
when it develops a maximum of 162 h.p.
The normal fuel consumption is about
10 gallons an hour and the engine weighs
320 lb. when in service condition.

air-cooled type was eventually

miles from

The British Klemm “Eagle" in flight with the
undercarriage raised. If the undercarriage were left

down the speed of the machine would be reduced by 18 m.p.b.
machine yet built in this country with
such an arrangement. The engines em-
ployed will be two Napier "Rapier VI”
moderately supercharged 16-cylinder “H”

away, flying southward towards Capetown.
As yet another example of such long-

range reception the fact may be mentioned
that the result of last year’s Derby was
picked up by the operator in an Imperial
Airways liner when the machine was
flying between Baghdad and Basra. He
communicated it at once to the passengers
who, although they were at the moment
high above the desert, thus became
aware of what had won the race within
a minute or so of the finish on Epsom
Downs.

type air cooled. These engines, which de-
velop 305 h.p., are noted for their small
frontal area.

The H.S.T. will have a span of 57 ft. 4 in.
and will be 42 ft. in length. The passengers’
cabin will be 18 ft. long, 4 ft. 4 in. wide,
and 5 ft. 6 in. high. The tare weight,
including the two pilots, will be 5,529 lb.,
and the all-up weight 8,600 lb. At an alti-
tude of 5,500 ft. the machine will be
capable of travelling at a maximum
of 204 m.p.h. and will cruise at 175 m.p.h.
The landing speed will be 63 m.p.h.

New American Semi-Rigid Airship
An airship that has recently been built

in the United States is the biggest of the
semi-rigid type at present in use in that
country. It is already in service, being
used for scouting and observation training
work. The airship is 245 ft. in length and
50 ft. in maximum diameter and has a
capacity of 400,000 cu. ft. It  has accom-
modation for 16 people, is equipped with
machine guns and is driven by two engines,
each of 300 h.p.
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British High-Speed Monoplanes
Cabin Machines that Cruise at 150 m.p.h.

whole of the undercarriage can be lifted up and stowed
in the wings once the machine is properly in the air.

The “Envoy” is made by Airspeed Ltd., the con-
structors of the well-known “Ferry" and “Courier"

machines that

ALTHOUGH Britain was successful in winning the
Schneider Trophy and holding for a short time

the world’s air speed record, British aircraft constructors
have lagged far behind the aeroplane builders of other
countries in re-

have  a l r eady
been described in
these pages. I t
follows closely
on the lines of
t he  “Cour i e r ”
except that the
“Courier” is a
single-e  ng ined
machine. While
this arrangement
is very suitable
for many pur-
poses ,  mos t
modern com-
mercial air line
operators require
their liners to  be
of the multi-
engined type,
capable of main-

taining height with full load when one engine is out
of action. With these requirements in view, the “Envoy”
has been produced to  supplement the “Courier.”
I t  should appeal to  the operators of unsubsidised or
“feeder” air line services, as it is economical in initial,
maintenance and running costs, while at the same time

it has a comparatively
high performance.

As a result of the
actual flying experience
ga ined  wi th  t he
"Cour i e r , ”  va r ious
modifications have been
carried out on the
“Envoy,” and in par-
ticular a much quieter
cabin has been secured.
Another impor t an t
feature is that from
the pilot’s cockpit there
is an exceptionally
good view in nearh-
all directions, which
gives the pilot a sense

of security that is of great value when flying in thick
weather.

The “Envoy” is fitted with two Wolseley AR9 engines,
which are described on page 11 of this issue. They
give it a maximum speed of 170 m.p.h. and a cruising
speed of 150 m.p.h., in spite of which the machine
lands at only 61 m.p.h. When taking off against a
wind of 5 m.p.h. a run of only 250 yds. is needed to
get into the air, and when landing in a similar wind

gard to small
high-speed civil
machines. One
of the reasons
for this is that
such machines
usually cost more
to  buy and to
ope ra t e  t han
slower ones, and
as distances are
so short in this
country, the sav-
ing in time that
can be effected
with them does
not make up  for
the increase in
cost. In  countries
such as America,
howeve r ,  an
extra few miles on the cruising speed of a machine
may save hours on a cross-country flight, which is
of course worth paying extra for.

During the last few years it  has been realised that
if British machines are to  secure orders in foreign
markets they must combine the reliability and strength
for which they are so
world-famous with a
factor for which they
are not so noted, name-
ly, speed. As a conse-
quence, more atten-
tion has been paid to
streamlining, and many
high-speed machines
have been produced,
most of them being
mon oplanes. In t his
article we intend to
describe two of these
new high-speed civil
machines, the Airspeed
4‘ Envoy’' and the  British
Klemm “Eagle.”

Both of these types are low wing monoplanes, but
they are quite different in most other respects. The
'“Envoy,” for instance, is a cabin machine capable of
'Carrying up to  six or eight passengers, and has two
■engines carried in nacelles mounted on the wings,
•one on each side of the fuselage. The British Klemm
‘“Eagle,” on the other hand, is of the single-engined
type and can only carry three passengers. In both
types, however, arrangements are made so that the

The British Klemm "Eagle” in flight over the Thames. The engine employed is a D.H. "Gipsy Six.’* For the photo-
graphs on this page we are indebted to the British Klemm Aeroplane Co. Ltd.

The wing locking mechanism of the "Eagle" showing the locking flap that goes over the edge.
Other photographs of this interesting machine are published on pages 10 and 11.
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the machine pulls up without brakes in 180 yds. At
cruising speed, 21 gallons of fuel are consumed in an
hour, which is equivalent to travelling a little more
than 7 miles for every gallon of petrol.

most English undercarriages of this type, but, by
turning a handle in the cockpit, is lifted up  sideways
until each wheel and leg is completely encased in a
special receptacle provided in the wing.

The fuselage
of the “Envoy” r
is made of wood
and is built on
the semi-mono-
coque system.
This means
that the fuse-
lage consists of
a number of
t r ansve r se
members cut to
the shape re-
qu i r ed  and
spaced out at
intervals by
means of wood-
en rails or bars,
the whole being
covered with
fabric. Thisen-

The “Eagle”
is made by the
British Klemm
Aeroplane Co.
Ltd., formed in
1933 to  acquire
the sole license
to manufacture
in this country
the  German
Klemm mach-
ines. It is the
first machine to
be produced,
but prepara-
t i o n s a r e  al-
ready well on
the way for a
second, which
i s  t o  be
known as the

“Swallow.” I t  will be equipped with British engines.
The “Eagle” is a low wing cantilever monoplane of

exceptionally clean design, which has been brought about
by reducing the external fittings as much as possible.

The forward section of the fuselage is of steel tube
construction, as with this material the cabin and the
doors can be shaped exactly as desired. The rest of the

machine is built almost entirely of wood and is
covered with plywood except for the control

surfaces, for which a covering of fabric
is obviously more suitable.

The wings, which are 39 ft. 3 in. in
span, taper in chord and thickness and
are set at a slight dihedral angle.
This means that they slope upward

slightly from the fuselage to  the tips,
a fact that increases the stability, or

steadiness, of the machine when
in the air. The wings are arranged
so that they can be folded back,
in which condition the overall
width is only 14 ft. 10 in., or less

than half their span when spread.
They are normally kept in position
by a single lever at each side that
is locked in position by a flap that
goes over the leading edge of

the frame and completely covers the
apparatus.

When the retractable undercarriage
has been lifted up  and is inside the
wing, the mechanism is automatic-
ally locked in position, but in order
to  prevent accidents the position of
the undercarriage is shown on an
indicator placed so that it is always

in full view of the pilot. I t  is possible that in future
models, electric hooters will be arranged to  sound immedi-
ately the throttle is retarded in order to  prevent the
pilot from landing with his undercarriage up.

Some idea of the increase in efficiency that is obtained
by using retracting apparatus may be gained from the fact
that if the machine is flown with the undercarriage in the
down position, its speed is reduced by 18 m.p.h.

sures exceptional rigidity, and eliminates any tendency
towards the development of tail flutter. The fuselage
is built in two sections, the front unit containing the
passengers* cabin and the pilot’s cockpit, while the rear
section carries the empennage, which is particularly
strong and clean, having no external wires or struts
either for support or to operate the controls.

The wings of the “Envoy” are tapered in plan
and elevation and special precautions have
been taken to impart to  them the greatest
possible amount of rigidity, a special form
of bracing having been devised for this
purpose. The main plane spars are
of orthodox box construction, and
standard fabric covering and doping
schemes are employed. When it is
desired to house the aeroplane in
a small space, the wings can be
easily detached from the centre
section by moving four large
bolts and the  connections between
the joy stick and the controls.

The second machine to be
described this month, the British
Klemm “Eagle,” differs from the Air-
speed “Envoy” in being of the single-
engined type and being only big
enough to  take one pilot and two
passengers. This makes it more of
an owner-pilot’s machine, although it is
also very suitable for taxi work and the
carrying of mails and express freight.
When the machine is fitted with a
“Gipsy Six” engine it has a top speed
of about 170 m.p.h. and cruises com-
fortably at 148 m.p.h., although in spite
of this the landing speed is only about 48 m.p.h. The
range is 600 miles. Another model, equipped with the
“Gipsy Major,” has a maximum speed of 148 m.p.h.,
cruises at 130 m.p.h., and lands at 45 m.p.h. I ts  range
is 650 miles.

There are several exceptional features in the “Eagle,”
the most important being the retractable undercarriage.
This is not arranged to  be lifted up vertically as are

A Wolseley engine similar to that used in the
Airspeed “Envoy” shown above. A description
of the Wolseley engines is given on page 11.

An impressive view of the Airspeed “Envoy,” showing its similarity to the single-engined "Courier.” The machine cruises
at 150 m.p.h. and lands at 61 m.p.h. Photograph by courtesy of Airspeed Ltd.
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The Merchandise Mart
Chicago Building that is a City in Itself

□□□□
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ONE of the most remarkable buildings in the world

is that known as the Merchandise Mart, Chicago.
This is not of record height, for it has only 18 storeys,
with a comparatively small central tower mounting
six storeys higher. I t  is built on such an immense area,
however, that it is far larger than the towering Chicago
skyscrapers near it, or the still taller structures, such
as the Empire State and Chrysler Buildings, in New
York, and is in fact the largest building in the world.

The Merchandise Mart cost over £4,000,000 to erect
and its construction occupied 2 J- years. The greatest
length of the building is 724 ft. and its width is 236 ft.
The  p lo t
of ground on
wh ich  i t
stands is 93
ac re s  i n
extent and it
has a total
floor space
of well over
4,000,000 sq.
ft., e ach
floor having
an  a r ea
greater than
the  f l oo r
space avail-
able in the
ave rage
10- s t  o r  ey
Ch icago
building. No
less than 204
tons of coal
are required
every day to
heat the rooms of the immense structure.

This great building stands on the north bank of
the Chicago River, which separates its position from
a crowded area in which are situated most of the city's
skyscrapers, business offices, great stores and hotels.
I t  has a frontage of 573 ft. to  the river, widening out
to  its full length of 724 ft. on the main frontage on
Kinzie Street, which is parallel to  the course of the
river. I t  is therefore in an open position and is splendidly
proportioned. I ts  size is only fully realised when it is
compared with the buildings surrounding it, for these
are dwarfed by its immense bulk, or with the passenger
and freight vessels in the river, or the motor cars parked
on the immense terrace on its river front. Even these
comparisons do not enable its huge capacity to  be
grasped. A better idea can perhaps be obtained by
imagining a super office building 59 storeys in height,
erected on the playing area of an average Association
football field, for the floor space in such a building
would be nearly equal to  that of the Merchandise Mart,
which has only 18 storeys.

The Merchandise Mart has been built of reinforced

concrete, the usual form of construction employed in
American skyscrapers and other large modern buildings.
I t  was necessary to sink caissons into the soil in order
to provide a firm foundation, and 458 of these were used,
or twice as many as had previously been employed in
the erection of any building. These caissons were sunk
100 ft. below street level. No less than 50,000 cu. yds.
of concrete were required in making them and the quan-
tity used would cover the site of the building to a depth
of nearly 2 ft. The steel frame was erected on this foun-
dation and as the columns mounted skyward they were
covered with rein forced concrete. The outside of the build-

ing is finish-
edin Indiana
limestone.

The total
we igh t  of
steel in the
Merchandise
Mar t  i s
45,000 tons
and almost
4 ,000 ,000
cu.  ft.  of con-
crete were
used in its
e r ec t i on .
An interest-
ing detail
that illus-
trates the
immens i ty
o f  t he
structure is
the  inclusion
of 9,000,000
sq .  f t .  of

steel wire reinforcement in its floors, for this quantity of
steel would cover a 100-mile length of a road 18 ft.  in width.
The quantity of stone in the building is 200,000 cu. ft.
and there are also 20,000,000 bricks, 40 miles of lead
piping and plumbing work, 32 miles of piping for steam
heating and 5,000,000 ft. of timber. A sprinkler system
has been installed as a protection against fire. This
has no less than 40,000 sprinkler heads and the piping
connecting the parts of the system has a total length
of 142 miles. The building is lighted in the daytime by
means of 4,000 windows with a total area of glass of
90,000 sq. ft., and at night 35,000 electric lamps are
required. There are no fewer than 20,000 electric
lighting fixtures.

The Merchandise Mart has had wide publicity as the
largest building in the world, but it  has greater claims
to  fame than mere size. I t  is a splendid example of
modern business architecture and serves a practical
and useful purpose. I t  was erected to  provide manu-
facturers with means of displaying their merchandise
to  retailers and large buyers, and is remarkable
for the wealth and variety of the manufactured

The river frontage of the Merchandise Mart, Chicago. The illustrations to this article are reproduced by courtesy of Messrs. Graham,
Anderson, Probst and White, architects for the building.
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products displayed in it  and for the ease and con-
venience with which these can be inspected by all
interested in them.

There are 600 tenants in the building, and the total
number  o f

itself is easily reached by rail, for on its second floor is a
station with direct connection to  the elevated railways
that encircle Chicago’s business centre, and also to  the
Chicago-Milwaukee Electric line. I t  is easily reached by

road and a wide
workers em-
ployed in it is
15,000. Quick
transport from
one floor to
another is pro-
vided by 17
lifts, wh ich
travel 400 miles
in a day, and in
tha t  t ime
carry an aver-
age of 40,000
persons. Dur-
ing working
hours the great
building is in-
deed a city in
itself, and the
scale on which
it is planned is
shown by the
inclusion in it
of restaiirants,
capable of feed-
ing  10 ,000
people daily, that have been established for the con-
venience of workers and visitors.

The building is almost unique for a great struct ure in
a very large city in having a railway goods station
actually on the premises. Underneath the Mart are
private tracks more than 400 yds. in length connected
with the Chicago
and North West-
ern Ra i l road .
Wagons from any
railway entering
Chicago can be
switched on to
these tracks and
thus  de l ive red
free of special
charges direct to
the Merchandise
Mart. There they
are unloaded into
gigantic goods lifts
in which the mer-
chand i se  t hey
bring is carried up
to the floor on
which its owners
have showrooms.
These elevators
have a single trip
capacity of nearly

terrace on the
river front of
the building
provides a free
parking space
supervised and
guarded by at-
t endan t s .
Lounges, an in-
formation bur-
eau, reading
and wr i t i ng
rooms also are
available and
v i s i t o r s  can
even command
the services of
capable secre-
t a r i e s  and
typists. The
building in-
cludes its own
post office, in
which a very
heavy volume
of parcels is

handled, a bank, a large drug store and three complete
restaurants with a total seating capacity of 1,200 in addi-
tion to  a grill room, a cafeteria and even a beauty parlour.

The rooms occupied by the tenants range from small
offices with only one line on show to  large establishments
occupying several floors. All spaces in the Mart are com-

pletely enclosed
and have double
glass doors and
corridor display
windows. Alto-
gether there are
five miles of corri-
dors within the
building and more
than 6 |  miles of
plate glass is to be
seen on these. Ex-
cellent use is made
of the opportuni-
ties afforded for
making good dis-
plays, and one
manufacturer has
even constructed
a long aisle of
window displays,
giving the effect
of a village street
of the early six-

Preliminary work on the site of the Merchandise Mart, which is built on a foundation of 458 caissons sunk to a depth of
100 ft. below street level. The railway tracks now under the building can be seen in the background.

53 tons.
Nea r ly  5 ,000

Steel erectors at work on the upper storeys during construction, while concreting is in progress lower down. The
raised spans of a lift bridge across the Chicago River can be seen on the right. teenth century, in

order to show his
goods in what he considers to  be an appropriate setting.
Above the old-fashioned round fronted display windows
in this remarkable show room are smaller ones indicating
the living quarters of the village shopkeepers, and
although the floor is of synthetic marble it  has been laid
down to  represent a cobbled pavement.

different lines of goods are to  be seen in the showrooms of
the Merchandise Mart. Each line is displayed in its most
suitable setting and can be closely inspected by pur-
chasers at leisure and in comfortable surroundings. Great
care has been taken to  provide all the services that  are
required in transacting business. The Merchandise Mart
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; On  the Footplate of a “Night Goods” :
From Exeter to Nine Elms

., . E
By a Railway Engineer
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DURING the last few years some notable speeding-up
of express goods trains has taken place on all the

British railways. Many trains conveying perishable
freight, and composed entirely of wagons fitted with
continuous brakes, are timed at speeds of 35 to 45
m.p.h. for the whole of their journeys. A run of 150
to 200 miles with such trains involves some really
fine locomotive work.

A good example of these high-speed freight trains
is the Southern Railway 7.38 p.m. from Exeter to
London, which covers the 170 miles in 5 hours, inclusive
of two stops totalling 13 minutes. I was recently privi-
leged to ride on the footplate of this express for the
whole journey, and
a deeply interesting
run it was.

From Exeter our
load was not very
heavy, 16 four-
wheeled vans and a
bogie brake van, a
total weight of about
200 tons. The engine
was one of the fine
Class “A” 4 6 0s,
which are almost
identical with the
“King Arthur” ex-
press engines except
that they have small-
er coupled wheels
of 5 ft. 7 in. dia-
meter. The actual
engine was No. 826,
in charge of Driver Hayman and Fireman Spray of
Exmouth Junction shed.

We got away in fine style, in fact the engine acceler-
ated so rapidly down the falling gradient from Exeter
that at Broad Clyst, less than five miles from the start,
we were doing 65 m.p.h. with a goods train! The engine
was working on 20 per cent, cut off and the regulator
was only two-fifths open, and even on such easy steam
as this was so master of the load that the same working
was sufficient to take the train up the long climb to
Hon it  on tunnel. Even on the last stretch where the
gradient is 1 in 90 the speed did not fall below 23 m.p.h.

From the summit to our first stop at Templecombe
very easy running was needed to keep time. On this
stretch I was astonished at the freedom with which the
engine steamed. We were maintaining an average
of 40 m.p.h. over a very hilly road, and yet often we
would travel for 8 or 10 miles without the fire being
touched, and then only two or three shovelfuls were
put on. The riding of the engine was very smooth,
and even at 50 or 60 m.p.h. I was able to walk about
on the footplate in comfort. So we reached Templecombe
59J miles from Exeter in 102 minutes— four minutes
early.

Here the load was increased to 43 vans which, with
the bogie brake van, weighed about 500 tons. After a
stop of 18 minutes we got away in tremendous style.
On 35 per cent, cut off and the regulator nearly three-
quarters open, “No. 826” accelerated just like an  express
engine. Two miles from the start we were doing 48;
then came a sharp rise of two miles at 1 in 100 where
we fell to  31; descending to Gillingham we reached 52,
and then at the top of the four mile rise to Semley,
again at 1 in 100, our speed was 25 m.p.h. The following
comparison with the speed of an  express passenger train
over this stretch shows what splendid work this was.
On my last journey with that most famous of Southern

trains, the “Atlantic
Coast Express, No.
768, “Sir Balin” a
“King Arthur,” with
a load of 445 tons,
passed Gillingham at
65 and fell to 35
at Semley; that is
during the four-mile
climb the speed of
the express fell 30
m.p.h., while that
of the goods fell only
27.

A freight train
takes a good deal
more pulling than a
passenger train be-
cause the friction is
much greater. For an
equal weight a goods

train has nearly twice as many axles; the wagons do  not
travel so easily, they sway about, and all this increases
the drag on the engine.

Once over Semley summit, the driver brought the cut
off back to 20 per cent, again and the regulator was
moved to about a quarter open. We kept up  a steady
45 to 50 m.p.h. all the way down to  Salisbury. It was
now after 10 o’clock and nearly dark. In the twilight
of a perfect summer evening it was most difficult to  pick
out the green signal lights, for they harmonised strangely
with the blue-green of the woods and cuttings. After a
careful slowing round the sharp carve at Wilton we
reached Salisbury, 28| miles from Templecombe, in 47
minutes, exactly to time.

Here “No. 826” came off and was replaced by “No.
778,” “Sir Pelleas” of the “King Arthur” class, in
charge of Driver G. Gray and Fireman Barton of Nine
Elms shed. The driver greeted me with: “Have you got
springs in your boots ?” We had not travelled far before
I knew what he meant! This engine was due for the
shops and was riding very roughly. Nevertheless a
splendid run was made. Up the steep rise over the
eastern ridge of Salisbury plain, on 30 per cent, cut oft,
“Sir Pelleas” gradually accelerated until we passed

At the start of the run. The S.R. Locomotive '’No. 826*’ is a mixed traffic 4-6-0 of Class “A,” which closely
resembles the passenger "King Arthurs."
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Grateley summit at 35 m.p.h., 11 miles from Salisbury
in 27 j minutes.

This engine, like “No. 826,” was steaming very freely.
The fire-box door was kept open the whole way, which

journey, we got signals badly on, in fact we were nearly
stopped; but the signal cleared just in time. The fire was
quite low now, and it was interesting to  study the inside
of the fire-box. The underside of the brick arch was

was fortun-
ate for me as
I was able to
r ead  my
wa tches
easily injthe
light of the
fire.

Down the
steep des-
c e n t t o
Andove r
speed rose
rapidly and
the racket
now b e -
came terri-
fic. It was
not a case of
ro l l i ng  or
sway ing ,
but a high-
pitched, sus-
tained rattle. We had just reached 60 when on went the
brakes in readiness for a bad permanent way slack
through Andover. For about a mile we crawled along at
about 10 m.p.h., and then more steep climbing ahead. On
25 per cent, cut off, and with the regulator nearly full
open, we regained speed steadily. Barton gave the fire a
good stirring up  with the pricker and we were soon doing
40 m.p.h. again. Up the gradual rise to Oakley this rate
was sustained, and
then, on breasting
the summit, there
began a spell of really
fast running.

At Worting Junc-
tion the speed was
50 m.p.h., and three
minutes later we flew
through Basingstoke.
To roar across the
maze of points and
crossings, with shunt-
ing going on on both
sides of the line, and
then to sweep
through the big sta-
tion at 55 m.p.h. in
the dead of night,
was a truly thrilling
experience. We were
doing 60 just after-
wards, and kept up
an average of 46 for
the next 30 miles. I
had become thor-

cove red
wi th  i n -
c rus t ed
ma t t e r
hang ing
down like
innumerable
s t a l ac t i t e s
from the
roo f  o f  a
cave ,  a l l
g l eaming
white hot.
When
steam was
pu t  on
again, the
draught at
each “puff”
made hun-
dreds of red
hot embers
jump  up

from the floor of the grate; it was quite a fascinating sight.
Soon we were running through Clapham Junction, and

then we were switched off the main line into Nine Elms
yard. The finish was one of the strangest features of the
journey. To draw up in the dark loneliness of a goods
yard, with only one or two shunters with hand lamps to
welcome us, seemed a curious end to a fast run compared
with the animated scene on the arrival of an express at  a

big terminus.
In  about 10

minutes a path was
clear for us to  back
out on to the main
line again. There was
a short wait for the
signal, and then we
steamed cautiously
round into Nine Elms
shed and the night’s
work was done. “Sir
Pelleas” had run the
82 miles from Salis-
bury to Nine Elms
in 147 |  minutes, but
the net time allowing
for delays was only
130 minutes, an aver-
age of 38 m.p.h.

So much for the
locomotive side of
the journey. In the
meantime what has
become of the train
that we brought up

A view of part of Nine Elms Yard, where the journey described in this article terminated. This is the chief S.R. depot in London
for freight traffic to and from the West Country.

Loading meat into an S.R. insulated container at a West Country farm. Despatched in the afternoon, it is
delivered in London early next morning. This and the upper illustration on this page are reproduced by

courtesy of the Southern Railway.

from the West? This has been seized upon by  the yard
staff and rapidly unloaded in order to rush the meat,
fruit, vegetables and foodstuffs generally that composed
our freight to the early morning markets. If we had had
the opportunity, an  examination of the load would indeed
have been interesting. Probably it would have included
sheep and pigs—carcases to-day, hanging in rows in
railway vans or containers, but [Continued on  page 42)

oughly used to the racket by  now, and the speed was
most exhilarating. I t  was a brilliantly clear moonlight
night; one could see great distances across the country,
and the wooded hills around Famborough and Pirbright
looked especially lovely. After passing Woking the fire
was being very gradually let down, we were nearing
home.

Approaching Wimbledon, for the first time in the whole
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Locomotive Performance on L.M.S.R.
I m proved 4-6-0 "Baby Scot" locomotives

with tapered boilers are still being built
at  Crewe, and Nos. 5627 to 5632 have now
been added to those previously noted.
When the series has been completed,
ending with No. 5654, a batch of 25 of the
new standard two-cylinder mixed traffic
4-6-0 engines will be put in hand.

Excellent locomotive performances con-
tinue to be recorded of both the original
5X "Baby Scot" locomotives with parallel-
sided boilers, and those with the new
tapered boilers. On the very tight Midland
Division timing of 42
min. over the 41.8
miles from Luton to
Kettering, start-to-
stop, a splendid run
was made recently by
No. 5542, in charge of
Driver Woodley, of
Kentish Town, on the
8.25 a.m. from St.
Pancras. The load, 287
tons tare, was slightly
heavier than usual, but
the 41.8 miles were
covered in 40 min. 32
sec. at an  average
start-to-stop speed of
almost 62 m.p.h., a
gain of 1 |  min. on
schedule. The initial
19.6 miles from Luton
to passing Bedford
were run in 18 min. 40
sec., a maximum of
83.3 m.p.h. being sus-
tained for 1 i mips
beyond Ampthill. The
minimum at Sharn-
brook summit was 43
m.p.h. and the engine was eased after a
maximum of 73 m.p.h. had been attained
on the subsequent descent.

On the London-Birmingham two-hour
services equally fine work is being done.
With engine No. 5552, the precursor of the
tapered boiler series, and a load of 8
vehicles, 260 tons tare, Driver Grazier, of
Bushbury, on the 2.35 p.rn. ex Birmingham
ran from Birmingham to Coventry, 18.9
miles in 19 min. 26 sec., with a maximum
of 76 m.p.h. at  Canley Gates. Two minutes
were lost to Rugby by the p.w. slack now
in operation a t  Brandon ballast pit, but
after passing Rugby some very smart work
was done, the 47.3 miles from Coventry to
passing Bletchley being covered in 46}
min., with speeds of 58.4 m.p.h. a t  Kilsby
summit, 75 m.p.h. on Buckby bank,
63J m.p.h. minimum at Roade summit, and
79 m.p.h. at Castlethorpe. Despite the
Brandon slack and a signal check at
Bushey to 30 m.p.h., the train arrived

Speeding Up the Paris-Brussels Expresses
Great improvements have been made

recently to the main line track in Belgium
with the result that it has been possible
to speed-up the important express ser-
vices between Paris and Brussels. The
accelerated schedules now in force make
those services the fastest operating be-
tween any two capital cities in the world.
There are five through trains in each
direction and their average speed is 58|
m.p.h. The fastest run of all is made by
the "Blue Bird" Pullman train that takes
only 183 min. for 193.1 miles from Brussels

to Paris, requiring an
average speed of 63.3
m.p.h., start to stop.
In the reverse direc-
tion the same train
is allowed 190 min.
for the non-stop run,
being a minute more
than the schedule of
the northbound "North
Star" Pullman express.

Even faster average
speeds are made by
some of the expresses
that make calls en
route and in two cases
the 95.1 miles from
Paris to St. Quentin
are covered in 88 min.,
demanding an average
of 64} m.p.h. All these
services between Paris
and Brussels are work-
ed throughout by loco-
motives belonging to
the Northern Railway
of France, or the
"Nord," as it is often
familiarly known.

L.N.E.R. Locomotive News
The 2-8-2 "Mikado" locomotive No. 2001,

"Cock o' the North," went to France on 5th
December for thorough testing on the
splendidly equipped experimental plant at
Vitry, near Paris. The sea-crossing was
made by the train-ferry from Harwich to
Zeebrugge.

Four new 2-6-0 engines of the K3  class,
built by Armstrong Whitworth & Co. Ltd.
Nos. 2934 to 2937 are now in traffic.

At Darlington works a new lot of 0-6-0
freight engines of the J 39 class are in hand,
and the first five will have the numbers
1475 to 1479.

Five more three-cylinder 4-6-0 loco-
motives of the "Sandringham" class are to
be built at Darlington. They will be given
the following numbers and names: 2843,
"Champion Lodge"; 2844, "Earlham Halt";
2845, "Gilwell Park"; 2846, "Hebningham
Hall"; and 2847, "Kimberley House P

An L.N.E.R. up Harrogate express. The locomotive is No. 4471, "Sir Frederick Banbury/* the second of the famous
Gresley "Pacifies** to be built. Photograph by Real Photographs Co., Liverpool.

at Euston exactly on time.
With the 10.15 a.m. ex Birmingham,

253 tons tare. Driver Turner (Bushbury)
ran from Northampton to Euston, 65.8
miles, in 68 min. 40 sec., a gain of 51 min.
on schedule, the start having been behind
time. Maxima were 73 m.p.h. at Castle-
thorpe and 77 £ m.p.h. at Nash Mills, with
an intervening minimum of 56 m.p.h. at
Tring. "Even time," or the equivalent of a
rate of 60 m.p.h. from the start, was
attained by Harrow, after which the
engine was eased as the train was now on
time. We are indebted to Mr. D. S.
Barrie for the foregoing timings.

G.W.R. Locomotive Withdrawals
Eleven more of the 2-6-0 "Aberdare"

class freight engines have been withdrawn
for scrapping; their numbers are: 2605,
2606, 2609, 2611, 2617, 2621, 2627, 2630,
2641, 2646, 2666. Three further 4-6-0
express engines also have finished their
course. They are: bjo. 2917, "Saint
Bernard"; No. 2923, "Saint George"; and
No. 4027, "Norwegian Monarch."

Reader to Broadcast Railway Talk
A railway talk to be broadcast in the

Scottish Regional programme at 5.15 p.m,
on Tuesday. 22nd January, will be given
by Mr. C. M. Furst, who is a keen reader of
the "M.M."  and a member of the Hornby
Railway Company. I t  will form part of the
Children's Hour, and railway gramophone
records included in the programme will
add greatly to its interest for railway
enthusiasts.
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Leeds Station to be Re-Signalled
The L.N.E.R. and L.M.S.R. have

placed a contract with the Westinghouse
Brake and Saxby Signal Co. Ltd., for the
complete re-signalling of Leeds New Joint
Station. A new signal box will be built
at the West end of the Station to replace
the existing West, Canal and Station
signal boxes. The new box will operate
by power all the points at present worked
from these three boxes, and colour light
signalling, together with complete track
circuiting, will be installed. The whole
of the train movements will be shown

on the combined il-
luminated diagram and
control panel, on which
will be incorporated
the whole of the small
thumb switches re-
quired for controlling
the points and signals.

At the East end
of the Station the
existing signal box will
be retained, but the
number of levers work-
ing points and signals
will be greatly re-
duced. The points will
be mechanically oper-
ated as at present,
but the existing sig-
nals will be replaced
by colour light signals
together with complete
track circuiting. An
illuminated diagram
also will be provided.

Reduced Return Fares Now Permanent
As a sequel to the success of "Summer

Tickets" at a penny a mile for the return
journey, the British railways have de-
cided to make these facilities permanent
from 1st January. The tickets will for
the future be known as "Monthly Re-
turns." First-class fares also have been
reduced, and in the case of "monthly
returns" are now l | d .  per mile. These
monthly return tickets are available
for use on the outward and return journeys
on any day within a month of issue.
There is to be a great speeding-up of
the railway services in the spring and
a very attractive programme of cheap
excursions is also being prepared.

The L.M.S.R. announce that 10,833 new
passenger and goods vehicles will be pro-
vided under the programme to be under-
taken this year. Most of these vehicles will
be constructed in the L.M.S.R. workshops
a t  Derby and Wolverton.

Famous G.W.R. Engine Driver Retires
One of the best known G.W.R. express

drivers, Mr. T. Lewis, of Old Oak Common
shed, London, retired from service early
in December. He had gained an enviable
reputation as a skilful engineman who
could be depended upon to keep remarkably
exact time. He was at the regulator of the
"Montgomery Castle" at the head of the
"Cheltenham Flyer" on 12th September,
1932, when that famous train first ran to
its present schedule of 65 min. for the 77}
miles from Swindon to Paddington, and on
that occasion actually made the run in
61 min. 8 sec.

Driver Lewis made
his last run with the
‘’ Flyer” on Tuesday,
27th November, and
among those who speci-
ally travelled on the
train were "Observer”
of the "MM. ,”  Mr.
Cecil j . Allen, and Mrs.
Lewis, the wife of the
driver. I t  was a typi-
cal Lewis run. The en-
gine was one of the
oldest "Castles/* No.
4078, "Pembroke
Castle,” and not at all
in fresh condition. The
train consisted of eight
coaches, weighing with
passengers and lug-
gage 265 tons. By
L’ffington (10,8 miles)
a speed of 80 m.p.h.
had been attained and
a maximum of 83|
m.p.h. was reached at Steven ton. Didcot
(24.2 miles) was passed on the stroke of
schedule time in 21 min. At Pangbourne
speed had dropped to 771 m.p.h. but rose
again to 80.3 m.p.h. before Reading which
was passed 11 sec. early. At Southall the
train was 12 sec. before schedule, and
within an hour of leaving Swindon 75
miles had been covered. Following a very
steady approach to Paddington and a mere
crawl along the platform, the train came
to a standstill just 1 min. early, having
taken exactly 64 min. from Swindon.

When working the "Flyer" on 18th
October last, with No. 5001, "Llandovery
Castle," and seven coaches, Driver Lewis
made the run in 64 min. 15 sec. in spite of a
severe check at Goring. During the run,
a distance of 41 miles was covered in 29
min. 1 sec., giving an average speed of
84.8 m.p.h.

The many friends of Driver Lewis
wish him a long and happy life in his
retirement.

At  the head of the page is a photograph, reproduced by courtesy o f  The Baldwin Locomotive Works,  Philadelphia,
of an  oil-burning articulated locomotive of the Southern Pacific Railroad, which is arranged to run with the cab
leading. Our lower i l lustration shows a French 4-8-2 “Mounta in”  express locomotive o f  the Est system, with

smoke deflectors and other fittings, on the turntable. Photograph by Rene Pascaud, Chaumont.

Railways and the Royal Wedding
The wedding of the Duke of Kent and

Princess Marina on Thursday, 29th
November last, brought an appreciable
increase of traffic to the railways, a large
number of special trains being run to
accommodate the thousands of people who
visited London for that great occasion.
Probably the longest-distance excursion
was one run by the L.M.S.R. from Brechin
in Scotland, 496 miles from London, and
thus entailing almost 1,000 miles for the
double journey. Sleeping car accommoda-
tion was provided.

0

C
To the G.W.R. fell the privilege of pro-

viding the special honeymoon train for
the Duke and Duchess after their marriage.
It  was made up of five modem coaches in-
cluding the very handsome and luxurious
saloon "King George,” in which the royal
pair travelled. At the head of the train
was the famous 4-6-0 locomotive—•
"King George V.”

The departure was made from No. 1
Platform at Paddington, which had been
gaily decorated. The destination of the
train was Birmingham and the run was
accomplished non-stop in 1 hr. 55 min.

The Channel Train-Ferry
The necessary works are being pushed

forward at Dover and Dunkirk in prepara-
tion for the opening of the new train-ferry in
the coming summer. Two of the special
vessels ordered for this service have already
been finished and delivered to  the Southern
Railway. They are the  " Twickenham Ferry"
and the "Hampton Ferry.”
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i British Locomotives in the Great War
3 Records of Overseas Service

□
□
□
□
□
□
Q□

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□
railway material to assist in providing the necessary
transport behind the lines. Thus there came to many
British locomotives the strange chance of service on
foreign soil. The locomotives for this work were
selected for their haulage power rather than for their
speed, and large numbers of that typical British goods
type, the 0-6-0, went overseas. In  addition eight-
coupled locomotives were sent by  the L.N.W.R., the
G.C.R., and the N.E.R. A portion of the sand-box of
one of these N.E.R. locomotives is illustrated on the
next page, showing the chevrons and grenade that
distinguished those that went on active service. The

handy G.W.R.
2—6-0s, new
engines of the
" 53 ” class
built in 1917,
were also rep-
resented over-
seas, as were
also some of
the familiar
Br igh ton
0-6-2 tanks.

The North
British Rail-
way and the
neighbouring
Ca ledon ian
each contri-
buted for over-
seas service

tender engines of the 0-6-0 type, and the former company
adopted a notable method of distinguishing their engines
that went abroad. This took the form of allotting to
the various engines the names of famous generals and of
places associated with the campaign of the allied armies
in France. This form of identification, like the North
Eastern chevron scheme, still survives under the L.N.E.R.
regime. For example, the North British 0 6 0 No. 9662,
of the " J36 ” class, illustrated on tills page, is named
*' Birdwood ° ; and its immediate predecessor, No. 9661,
bears the familiar name " Ole Bill.1* The sight of a
name such as these on a humble Scottish goods engine
peacefully engaged in shunting at some little wayside
station comes as a reminder that there was a time when
the engine played its part towards winning the Great War.

British locomotives were also to be found farther
afield than in France. I n  the neighbourhood of Salonika
there were some of the Great Western 0—6—0s, and
L.S.W.R. engines of the same wheel arrangement were
in service both there and in Palestine. After the War
some of these L.S.W.R. engines were transferred to
the Palestine Railways, extended smoke-boxes being
fitted to burn the wood fuel in use there. Among other
engines sent out East were 42 L.N.W.R. 0-6-0s of the
class designed by  Mr. Webb for coal traffic. Some of
these had previously seen service in France, and were
decidedly well worn before commencing their Eastern

THERE are still in service on British railways large
numbers of locomotives that did valuable work

during the Great War. In a sense, indeed, all
British locomotives helped in the struggle, for the
railways, under the supervision of the Railway Executive
Committee, were under Government control, and
operations were conducted according to  national needs.
The greatest interest of course is attached to  the loco-
motives that left the country for service overseas,
but those that carried on at home deserve their share
of praise. Many of the latter suffered severely as a
result of the necessarily curtailed maintenance due
to  war t ime
cond i t i ons ,
and  the
frequent over-
loading that
was practised,
and have been
wi thd rawn
from service.

The  most
obvious form
of wa r t ime
as s i s t ance
provided by
the railways
was in connec-
tion with the
transport of
t roops  t o
sou the rn
ports for shipment across to France. On the outbreak
of war some 350 special trains were run at 60 hours*
notice, and the work was actually completed in 48
hours, which was 20 per cent, less time than had been
estimated for by  the Government authorities. In
this work the former London and South Western Railway
was concerned, as Southampton was the principal port
of embarkation. This company carried out the operation
of a large number of special trains for military purposes
with comparatively little dislocation of the heavy
holiday traffic, which was then at its height. For
three weeks an average of 73 trains a day were dealt
with, and as their operation was confined to 14 hours
out of the 24, this meant that there was a special train
every 12 minutes.

Another big railway task was the construction and
equipment of ambulance trains for use in this country
and abroad. Some of these trains consisted of vehicles
specially built for the purpose, and others were made up
of suitable vehicles that had been refitted for their
new duties. These trains, with large red crosses dis-
played on a white ground on each vehicle, were
unpleasantly familiar sights on our railways during
the war years.

Owing to  the disorganisation of the railway systems
in Northern France, and the difficult conditions prevailing
there at the time, it became necessary to send British

An L.N.E.R. 0-6-0 goods locomotive of class “ J36.” It received the name " Birdwood " on account of its war service
in France, and now bears the number 9662. Photograph by Mr. R. Whitaker, Liverpool.
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duties. Eventually they were taken out of traffic
as no longer fit for service, and were used in pairs as
stop blocks at the ends of siding lines. We may be
sure that Mr. Webb never contemplated any of his
engines ending their days as buffer stops in a desert I

One of the Midland
Railway 0-6-0s, No.
2717, now withdrawn,
can claim to  have had a
decidedly unusual ex-
perience for a British
locomotive. I t  had to be
abandoned by the British
forces, and for some
months it remained,
punctured by  shell fire,
between the opposing
armies. Later i t  was
captured by  the Germans
in a successful assault
and repaired and set to
work ; but the Germans
in turn were compelled
to abandon it during
their retreat in 1918,
and it was then recovered

appropriate names and inscriptions placed on certain
locomotives. Thus the L.N.W.R. “ Claughton ” loco-
motive “ Patriot ” carries its name on a specially large
plate that bears also the words : “ In  memory of the
fallen L. & N.W.R. employees, 1914—1919." This

engine was built in
January, 1920, and the
appropriate number 1914
was specially allotted to
it. The G.C.R. engine
" Valour ” is also well
known, and like the
L.N.W.R. example is of
the four-cylinder 4-64)
type. I ts  splashers carry
a special plate inscribed :
“ In  memory of G.C.R.
employees who gave their
lives for their country,
1914-1918.” Both these
engines were of the largest
express class developed
by their respective com-
panies, and in tliis they
were paralleled by the
L.B.S.C. 4-6-4 tank loco-

by  the British. In  the
following year the engine
was demobilised and again took up  work on the Midland
Railway. To commemorate its remarkable adventures
it bore a special brass plate giving particulars of its
war service.

A compliment was paid to the Great Central Railway
in the selection by  the Government as  a suitable standard
for war service of the 2-8-0 type loco-
motive designed by  the company’s Chief
Mechanical Engineer, Mr. J.  G. Robinson.
Large numbers of these engines were ordered
from various locomotive building firms for
the use of the Railway .Operating Division.
This explains the frequent reference to  the
engines of this class as " R.O.D.” or “ M.M.”
engines, the latter initials signifying Ministry
of Munitions. Certain modifications were
carried out in order to render the design
more suitable for its special purpose. These
included the provision of the Westinghouse
brake and screw couplings for working pas-
senger trains. Two jacks were carried on
the footplate in front of the smoke-box after
the manner of many foreign and colonial
locomotives, as the condition of the per-
manent way in France was distinctly un-
certain with the possibility of shelling or bombing
at any time.

Some of these engines never saw war service abroad
as they were completed after the Armistice ; and
many of them have been disposed of among various
railways. I t  is an interesting fact that some of them,
after a period of storage, were reconditioned and sent
out to China for use on the Shanghai-Hangchow-Ningpo
Railway. Cowcatchers and central couplers were added
to conform to local requirements, and new tenders
were provided. Still others of the class are now to
be found in service on a private colliery railway system
in New South Wales.

In  order to commemorate in a suitable manner
the patriotism of their employees, many thousands
of whom joined the Colours, several railways had

motive ” Remembrance ,”
now S.R. No. 2333. The

side tanks of this engine bear a neat rectangular plate
inscribed : “ In  grateful remembrance of the 532
men of the L.B. & S.C. Rly. who gave their lives for
their country, 1914-1919.”

There are two colonial “ war memorial ” locomotives,
one Indian and one New Zealand. The former is

named “ Hero “ and belongs to the Great
Indian Peninsular system. I t  is No. 411
in that company’s books, and is of the
handsome standard 4-6-0 express class.
The New Zealand engine is of the standard
4-6-2 pattern of the New Zealand Govern-
ment Railways and bears the name “ Paschen-
daele” the scene of such bravery and courage
on the part of the New Zealand troops.

In addition to the locomotives contributed
by our railway companies, or built to their
designs, there were many other engines
acquired for service by the Government.
There were some fine 4-6-4 tank engines built
by Beyer Peacock & Co. Ltd., in 1914, and
intended for the Dutch State Railway, where
the original engines of this design had been
put into service in the previous year. Of the
1914 lot of 34 the R.O.D. took over 14, and

these were acquired by the French Nord system after the
War. That company also took over 10 engines that had
been built in this country for use on the Trans-Australian
line, but which were diverted for R.O.D. purposes
to France.

I t  is  interesting, too, that the Nord took over a number
of Canadian locomotives of the 2-8-0 type that had been
built to the order of the Government ; these have since
been converted into 2-8-2 tank engines. The American
Baldwin Locomotive Works constructed a large number
of engines for the R.O.D., ranging from small narrow-
gauge tank engines to large standard gauge 4-6-0 and
2-8-0 tender locomotives. All the 4-6-0s were acquired
by the Belgian State Railways and the 2-8-0s largely
taken over by the Nord. The Belgian State also took
some of these 2-8-0s but these are now all scrapped.

An 0-8-0 locomotive of the former North Eastern Railway photographed on active service.
The lettering “ R.O.D.” on the tender signifies " Railway Operating Division."

The miniature grenade and
chevrons carried by North
Eastern locomotives, in recog-
nition of their war service.
Photograph by Mr. T. W.

Burgess, Liverpool.
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A BOOK
TO READ

BY THE EDITOR

“Southern Cross to Pole Star”
By A .  F.  Tschiffely

SINCE the Great War our attention has
become increasingly focussed on me-

chanical means of transport, and the horse
has quietly but  rapidly slipped into the
background. We have come to
regard long journeys, apart
from those by sea, as being
the exclusive province of the
motor car and the aeroplane,
never giving a thought to the
horse in this connection. I t
came as a complete and re-
freshing surprise, therefore, to
hear of a 10,000-mile ride on
horseback from the Argentine
to the United States made by
Mr. A. F. Tschiffely. The story
of this ride, the most remark-
able in history, is graphically
told by Mr. Tschiffely in his
book: ** Southern Cross to Pole
Stary*

After spending some time
teaching in England, Mr.
Tschiffely went to the Argen-
tine and for nine years was a
master in the largest English-
American school in the country.
Towards the end of this period
he began to feel that he was
getting into a rut, and there came into
his head the idea of this ride, which was
not to be merely a great adventure but
also was to provide a convincing demon-
stration of what he regarded as the unique
stamina of the Creole horse. Finally he
took the plunge and made pre-
parations for the ride. He was
provided by Dr. Emilio Solanet
with two Creole horses, Mancha
and Gato, that formerly had been
the property of a Patagonian
Indian chief. Mancha, then aged
16 years, was a red with heavy
irregular splashes of white and
white face and stockings, the
type known in the United States
and England as "pinto” or "pie-
bald.” Gato, 15 years old, was
more or less of a copper colour.
Their sturdy legs, short thick
neck and Roman noses were "as
far removed from the points of a
first-class English hunter as the
North Pole from South"; but the
author had perfect confidence
in their ability to make the
journey. They were completely
wild and were broken in only
with difficulty; indeed they were far from
tame when the ride began. Mr. Tschiffely
rode the horses alternately, the spare
animal carrying the pack.

Leaving Buenos Aires, the author set out
across the 180 miles of dead Hat country to
Rosario, over roads that at the best were
★"Southern Cross to Pole Star" by J .  F.  Tschiffely.

(William Heinemann Ltd. 15/- »eZ)

"Argentine Eden” was spent at a farm-
house where the author heard an amusing
and probably true account of how flea-
infested foxes deal with their unwelcome

guests. "Shortly before sunset
Mr. Fox usually comes out of
his burrow to  see how things go
outside, and to find out if the
weather is suitable for a good
night’s hunting. If there is an
"arroyo” (stream) near, he
then goes down to wet his dry
throat. Presently he slowly dips
the lower part  of his belly in the
water and, by degrees, gently
and very slowly, goes in deeper,
until finally his back is covered.
The hairs along his spine are
bristled as if he were facing an
enemy, and as the fleas have
been forced higher and higher
by the rising water they will
finally take refuge on the
bristles that are still out of the
water. When the time comes
the fox suddenly goes com-
pletely below the surface, and
then immediately swims away,
leaving most of the fleas to
float on the water, where

minnows and other small fish snatch them.”
Steadily pursuing his way towards the

border, the author entered the Andes and
passed over wild and wind-swept moun-
tains. Here he had his first real check.
A thorn pierced one of his fingers and set up

blood poisoning, and to make
matters worse he began to suffer
from mountain -sickness due to
the high altitude. The poisoning
spread and got rapidly worse,
and he was in a very serious
condition when one night in the
lonely hut of a mountaineer he
heard of an Indian herb doctor
of great local fame. A messenger
was sent, and after four days
the old Indian arrived and set to
work with his mysterious pre-
parations, The treatment was
effective, and five days later the
author was able to resume his
journey. I t  is interesting to
know that although he suffered
on several subsequent occasions
from mountain-sickness, the
horses did not seem to be in the
least affected by the rarefied air.
The border village, La Quiaca,

roughly 1,300 miles from Buenos Aires, was
reached after crossing the highest pass at
Tres Cruces (Three Crosses), over 11,000 ft.
above sea level, and here the author gave
his horses a well-earned rest.

The next objective was La Paz, the
capital of Bolivia, which involved riding
through deep ravines and canyons, fording
several dangerous rivers, and climbing steep

Plodding along a jungle track. (From “Southern Cross to Pole Star" reviewed in this article.)

simply dirt-tracks, and in wet weather
became a mass of mud. From Rosario he
took a north-westerly course towards the
Bolivian border, and for over 200 miles

travelled through fertile but monotonous
cattle and com country. Nearing the
desolate parts of Santiago del Estero the
land became more and more arid. "A  few
more journeys and we were in the midst
of the worst parts of the region where the

A slender bridge across a Peruvian chasm.

horses raised thick clouds of fine dust,
so dense at times that it  was difficult to
see the way, especially if a slight wind
happened to be blowing from behind us.
In some places the ground looked as if
i t  were covered with snow, saltpetre giving
it this strange effect."

I t  was a relief to leave this region and
enter the  forest land. The first night in this

meccanoindex.co.uk



THE MECCANO MAGAZINE 23

pleasant thought that the second main
ridge of the Andes was passed. It was less
pleasant, however, to find that, owing to
landslides and swollen rivers, the road
forward could not be followed. A long
detour over the mountains was necessary,
and the author took an Indian guide who

deserted him one night, taking
all the food supplies. After
many trying experiences he
reached Lima, the capital of
Peru, where he witnessed a
bullfight, and tried the experi-
ence of smoking opium, with
u n pleasant results. From Lima
his route led across the sandy
deserts of the Bolivian coast to
Trujillo, one of the largest
towns of Peru; and, after a
perilous crossing of the swollen
River Santa, over the frontier
into the highland of Ecuador.

Across mountains and
through mud the author reach-
ed Quito, and crossed the line
into Colombia. A side journey
to Bogota, the capital, to
collect geographical informa-
tion, was followed by a strenu-
ous ride through the great
swamp barrier and so to
Medellin; then by steamboat to

Calamar; overland to Cartagena and again
by steamboat to Colon in the Panama
Canal zone. The Panama Canal was
crossed by way of the closed water-level
gates at Pedro Miguel, and the journey was
continued through Panama to  Santiago and
on into Costa Rica. More mountain climb-
ing followed, leading to San Jose; and in
spite of a revolution in progress San
Salvador was safely reached. Crossing the
Guatemalan border to Guatemala City
was fairly good going, and through Mexico
the author received everywhere an almost
embarrassing welcome, culminating in a
great reception at Mexico city, with bull-

fights and other entertain-
ments. The United States
border was crossed at Laredo,
and the wild part of the
journey was ended. The re-
mainder of the trip was com-
paratively easy, except for
the motor traffic, which upset
the horses considerably; and in
due course Washington, the
end of the journey, was reached.

In two and a half years
Mr. Tschiffely had ridden
10,000 miles over cold, barren
16,000-ft. ranges, down into
steamy jungles, across the
Isthmus of Panama, up through
Central America and Mexico,
and so to the United States.
He reached Washington with
the same two horses with
which he started, and with
both in perfect condition. His

lonely trail ran to a great extent remote
from cities and seaports, far from white
men's haunts. One night camp might be
pitched far from any human habitation; on
other nights he ate and slept with ancient
Indian tribes in stone villages older than
the Incas. He tells the story of his adven-
tures with his horses, with friendly and
hostile Indians, cowboys, soldiers and
officials, with straightforward power that
immediately convinces and fascinates.

This remarkable book, which is illus-
trated by a large number of interesting
photographs, should be read by all who
are capable of feeling the thrills of real
adventure.

mountain sides. During this stage, as
elsewhere on the trip, one of the main
difficulties was to find sufficient fodder for
the horses; often there was nothing but
barley straw. The author seems to have
been greatly impressed by theextraordinary
number of Bolivian "fiestas/' or feasts, and
the surprising amount of
alcohol consumed on each
occasion by the Indians.

At La Paz the author was
received with enthusiasm at
the Argentine Embassy and
spent some pleasant days while
the horses were resting and
revelling in the best of fodder.
From here the sacred Lake
Titicaca was soon reached,
after passing the enormous
stone pillars that are all that  is
left of the prehistoric temple of
Tiahuanaco. Some idea of the
vastness of this lake, the high-
est navigable water in the
world—11,400 ft, above sea
level—may be gained from
the fact that modern steamers
take 12 hours to make the trip
from end to end. These
steamers were built in England,
sailed out to the Pacific port of
Mollendo, dismantled and
transported by rail to Puno, the port at  the
Peruvian end of the lake, anti there re-
assembled. Travelling along the western
shores of the lake the author crossed the
border into Peru, and rested for a day
at Puno.

Shortly after leaving Puno, Gato saved
his master’s life by his intelligence. "The
horses had already waded through soft
puddles that gurgled in a very unpleasant
way with our weight, and when we came
to a broad strip of water which appeared
to be traversing the plain from side to
side, Gato, whom I was riding, refused to
move further. The water was only some
four inches deep, but the horse
propped with the stubborn-
ness of a bad-tempered mule,
and when I hit him with the
lead line he reared up and
snorted like a bronco. I tried
every means of persuasion to
make the horses enter the
water, but all my efforts were
of no avail. Presently I saw an
Indian in the distance who
seemed to be shouting and
waving his arms whilst he came
running in my direction. When
he was near enough I heard
him calling to me in broken
Spanish to stop. Once he had
sufficiently recovered his
breath to speak he told me
that this was a very dangerous
place and that we would meet
with disaster if we entered the
treacherous pool. He then
guided us to a spot far away and put us
on a safe trail. Gato had taught me a good
lesson, and I never interfered with him
again when he refused to step on a
doubtful piece of ground.”

At Cuzco, the ancient city of the Incas,
the author stopped to visit the marvellous
ruins and then passed on into the heart of
the Andes. Here riding became extremely
difficult on account of the steep zig-zag
slopes with loose rocks, and often it was
necessary to dismount and walk. " I t  is
much more tiring to go mounted up or down
such steep and rough inclines, and the
danger of a nasty fall is ever present.
Whenever I came to precipitous trails,

and there were many, I divided the pack
between the horses; if we had to go downhill
I went ahead, but when climbing I put
Mancha in front and caught hold of
his tail, and in this way he pulled me
along without much effort. I always put
him in front because he obeyed my com-

Mancha and Gato inspect a prehistoric Monolith,

mands, and I could guide him in any
direction by pulling his tail one way
or the other."

The conditions grew still worse. "Some-
times we were winding our way through
narrow and deep valleys, with walls of rock
that seemed to reach the clouds on either
side, and then again we had to zig-zag
up a rough trail, stumbling, scrambling
and slipping. Men and beasts were dripping
with perspiration, and every now and
again we had to halt to recover our breath,
and so we slowly climbed higher and
higher. . . Often the track was cut out of a
perpendicular mountain wall, with a giddy

Branding colls In the Argentine Pampas.

fall down to the river, which from above
looked like a winding streak of silver. In
some places these trails are so narrow that
the pack animals have to walk near the edge
to avoid bumping against the rocky wail,
and it would be impossible to cross animals
coming in the opposite direction. I have
been told of incidents in the Andeswhen two
riders happened to have met in such narrow
places, and when the man who shot first
was the one who saved himself, for neither
turning back nor crossing each other would
have been possible in these traps.”

The town of Ayacucho and comparative
civilisation provided a welcome rest and
food for rnan and horses, together with the
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By P. A.  Tent
and improving old ones, in order to make our homes more comfort-
able or to save time and labour in running them. A kettle that
gives its own alarm when the water in it boils, a fuel economiser
for firegrates, improved fixings for chair webbing and a spring
curtain rod were among the inventions shown in this section, but
one that seemed to attract the greatest attention was an electric
iron that formed pleats as if by magic. When this iron was examined
it was seen to have two pressings attached to its nose that gathered

the material into pleats and
kept it there until the iron had
passed over them. The device
was remarkably simple, and
formed an excellent example of
the cleverness and ingenuity of
the modem inventor.

IN my last article, I promised to give my readers an account of some
of the more interesting inventions shown at the Exhibition of the

Institute of Patentees. As usual, these were widely varied in
character, and seemed to me to cover almost every branch of human
activity. Competition for the chief prizes was very intense, and
many of those who were not successful in gaining major awards
showed inventions of sufficient novelty and ingenuity to attract
special attention and to qualify for certificates of merit.
Electrical Devices at the Exhibition

of Inventions
It is interesting to find that

the Institute's Gold Medal was
won this year by a woman. Mrs.
E. Richardson, the fortunate
exhibitor, showed a group of
devices for finding or identifying
wireless stations, the chief being
the Zonograph Dial, which en-
ables stations to be found auto-
matically, or to be identified per-
fectly. In this section special
attention was paid to an improved
electric lamp holder and to an
automatic gramophone with a
special device for changing and
removing the records, and another
interesting exhibit was a warning
device for the deaf in which the
lighting system of a house is con-
nected with the electric bells.

An exceptionally high standard
was reached in the Mechanical
Devices Section, where the most
successful exhibit, wliich won the
Institute’s Silver Medal, was a
traffic control light signal in
which only one main light is em-
ployed for red, green and amber
signals. Four smaller pilot lights
are fitted above and below the
main light, and these are ex-
tinguished in rotation to show
exactly how much remains of the
period during which the main
signal is visible. This auxiliary
device is so simply and ingeni-
ously designed that it can easily
be fitted to existing signals, and
the entire apparatus is small and
reliable in action, and also has
the great advantage that it is economical to manufacture.

Other attractive exhibits in this section included a simple form
of pre-selector gear box that can easily be repaired if necessary by
any motor engineer, and an emergency valve for supplying air to
the crew of a sunken submarine. A very simple idea that received
commendation was a new form of wooden holder for files or chisels.
A special feature of this was a ferrule fitted without reducing the
diameter of the handle, a plan that avoids weakening the holder
at the point where strength is wanted.

Attractive Household Gadgets
Great interest is always taken in the household devices shown

at the Exhibition, and this year’s display demonstrated how much
ingenuity is constantly being exercised in thinking out new gadgets,

How Inventions Aid Doctors
The astonishing variety of in-

ventions displayed at the Annual
Exhibitions organised by The
Institute of Patentees seem to
me to prove conclusively that the
inventor’s influence is more far-
reaching than is usually thought.
The exhibits at a Medical Ex-
hibition held recently in London
emphasised this by showing the
part played by inventions in the
work of the doctor. One of the
most remarkable of the machines
demonstrated there was what is
called a portable electro-cardio-
graph, which simply means an
electrical instrument for recording
heart beats. This can be oper-
ated from ordinary household
mains and, unlike much of the
apparatus that doctors and den-
tists use, is by no means formid-
able to patients. Simple contacts
are attached to the wrist and leg
of the individual whose heart
beats are being examined, and
these trace out on a sheet of
frosted glass a zig-zag line of
which a permanent record can
be made by photography. It
then can be studied at leisure
by the doctor, and of course
gives him a much better oppor-
tunity of learning the state of his

patient's heart than the noises heard in a stethoscope could do.
Gramophone That Makes No Sound

An equally interesting exhibit was a silent gramophone! This
apparent impossibility is not a device for protection against gramo-
phone fiends who insist on playing records as loudly as possible
at unsuitable times, but a scientific instrument intended chiefly
for teaching deaf children. It  does not produce sounds audible in
the ordinary way, but transmits the sound vibrations produced by
records played on it to a small pad instead of a loud speaker or
horn. The pad is mounted on a handle and speech or music is heard
when it is held in contact with any part of the skull, the vibrations
being transmitted through the bones.

E ven a person who is stone deaf can listen to gramophone records

At work with a road ripper to which the silencer described in this article is attached.
This photograph and the one in the centre of the opposite page are reproduced by

courtesy of Holman Bros. Ltd., Camborne.
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the lorry is in motion the vibration causes the pendulum to oscillate
about its central position, and all running time therefore is shown
on the card by the presence of a thicker red line.

As can be seen in the illustration in
left-hand corner, the circular line is
a scale of hours. The perform- .ZLsrauX
of a lorry to which the me-
chanism is fitted therefore
can be read at a glance,
and the information
given to the owners en-
ables them to plan out
work to the best ad-
vantage, and to take
steps to reduce as far as
possible all standing
time involved in load-
ing and unloading, and
in unnecessary waiting.
The recorder also can be
used for detecting
authorised use of a
vehicle of any type.

The recorder is so
tive that it will work if
it is merely nailed on
some part of the lorry,
and it even responds to
engine vibration when
the lorry is standing by
cutting a line of medium
thickness. It is also useful for
ing the performance of other types of
ery, revealing unrem unerative idling

with the aid of this wonderful instrument. One interesting way of
“listening” to the sounds it produces is to hold the pad between
the teeth. This will remind many of my readers of the trick in
which a watch is held between the teeth, when its ticking is heard
much more distinctly than when it is held in the air at an equal
distance from the ear.

Other interesting things to be seen at the Exhibition included
a shock-proof X-ray plant that works off ordinary mains supply
and can be used readily by a doctor in his own consulting room, and
tablets containing Vitamin C in pure form. This vitamin is the one
that is instrumental in preventing rickets and similar diseases and
has only recently been isolated in pure form. Each of the white
tablets exhibited is equivalent in Vitamin C content to two tea-
spoonfuls of orange juice.

Most people to-day would laugh at the suggestion that the
sting of a lie is a cure for rheumatism. Treatment of this kind
suggests one of the quaint but useless remedies of our forefathers,
and to many it will be surprising to learn that up-to-date doctors
actually use the poison in the bee's sting for this purpose. An
indiscriminate attack on a beehive in order to provoke retaliation
is not advised, however. Instead the venom is squeezed from the
stings of bees in a huge factory in Germany where 90,000 of these
creatures are made to give a daily supply, and is then combined
with a fatty paste to form a salve.

Silencing the Pneumatic Drill
Every reader is familiar with the din that pneumatic drills

create when at work and many will welcome the silent tool illus-
trated on the opposite page. It is of course impossible to eliminate
the metallic sound made when the piston of the drill strikes the
anvil block, or the shank end of the drilling steel. This is less
harmful in its effects than the disturbances caused by the exhaust,
however, and noise due to this cause is effectively dealt with by
the silencer attached to the road ripper seen in action in the
photograph.

The silencer is made by Holman Bros. Ltd., Camborne,
and consists of a series of steel tubes of increasing diameter,
each of which is placed eccentrically within the next. The
tubes are welded together, and rows of apertures in them
cause the exhaust air to travel in a spiral path from the
smallest to the largest, and then into the open air. Thus
the pressure is reduced gradually and the volume of sound
diminished by at least 60 per cent. The compactness of the
silencer and the simple manner in which it is attached arc
shown in the central illustration on this page.
It does not get in the operator’s
way, and as it Weighs only

lb. it makes an almost
inappreciable difference to
the weight of the tool to
which it is fitted.
Checking a Motor Lorry’s

Running Time
The two remaining illustrations I have included on this page

show an interesting device for automatically recording movements
on a time chart. It is known as the “Servis” Recorder, and is
intended chiefly for use on motor lorries, but has a remar kably
wide field of applications. The record is made by a small pendulum,

mounted on ball-bearing
supports, from one end of
which projects a metal

point. The pendulum is
mounted in one half of
the recorder, as shown
in the illustration at the

top of the page, and in the
other, which closes over it
like the back of a watch,
is a circular card coated
with wax and driven by
means of clockwork to

1 rotate once in 12 hrs,
or in some other suitable
period. The device is
simply screwed on to a
convenient point on the

lorry and the metal
point scratches away the

wax covering along a thin
line on the rotating card,

completing a circle in the time
for which the clockwork is de-

the bottom
cut along

ance

un-
motor

sensi-

test-
machin-

, , o o hours, and an
interesting application is in recording the times when a door is

opened or closed, for any movement of a door to which this
instrument is attached broadens the track on the time chart.

One advantage of the device is that it can be read in a
moment, for all that is
necessary' is to unlock the
case by means of the Yale
key provided and to glance
at the card inside it.
Looking Underground

Periscope
A gigantic periscope

being used in America
enable engineers to look
underground. The purpose
for which the instrument
has been devised is to
examine cracks in the rock
on which is being built the
crete wall in Eastern
will hold up a lake contain-
ft. of water. The cracks

by

is
to

Close-up view of the silencer fitted to the road ripper shown in action on the opposite page.

Norris Dam, a gigantic con-
Tennessee that eventually
ing more than 17 million cu.
were full of clay and have been washed out and grouted, or filled with
concrete, and the periscope is being used to follow the progress
of the grouting material.

This novel instrument consists of a brass tube 3 |  in. in diameter
made in 10-ft. sections that can be fitted together to give a total
length of 30 ft., or even more. A small telescope is fitted to the top
of the tube and at the bottom is a mirror set at an angle of 45 deg.,
with a 500-watt lamp immediately below it. The wall of the tube
is cut away opposite the mirror and lamp, and for use the instru-
ment is lowered into holes in. in diameter drilled into the rock.

Shoals of Fish Found by Echo-Sounding
References have previously been made in the '‘M.M." to echo-

sounding, or the measurement of the depth of the sea by finding the
time required for wireless waves to be echoed back from the sea
floor to the vessel from which they are sent out. In recent years
this method has been developed in a remarkable manner, and it is
very satisfactory to know that the British Admiralty has been
largely concerned in the improvements that have made it so
reliable. The time required for wireless waves to travel to the
bottom of the sea and to return is almost infinitesimal and depths
can be measured practically instantaneously and continuously.

The echo is now made to draw its own record on paper in the
form of a curve similar in general appearance to that traced by a
recording barometer, and the depth at any moment also is shown
on a dial. The instruments are so delicate and accurate that they
can reveal the positions of wrecks on the sea floor, and even detect
the presence of a shoal of fish by a sudden shallowing in a part
of the sea where the real depth is known.

This illustration and the one at the top of the page signed. This line is
show the chart and pendulum respectively of the °
* 'Servis" Recorder described on this page. They are
reproduced by courtesy of Servis Recorders Ltd.

readily visible, for the
card itself is red. While
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! The Great “White Ways” of the Maya
A Centuries-old Road Roller
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THE disco very in the jungle-covered region of north-eastern
Yucatan, 40 miles out of Cobfi, of a segment of solid stone,

13 ft. long, 2} ft. in diameter, and weighing about five tons,
nicely fashioned into cylindrical form, has drawn attention once
again to the fact that the ancient occupants of an area, long unin-
habited, numbered among the other remarkable skills to which
they had attained, the building of raised roads of paved stone.

It seems probable that this great
stone cylinder was designed to be used
in packing down into solid mass suc-
cessive courses of material, particu-
larly surfacing material, as these were
added in the process of road con-
struction. Presumably, gangs of
labourers on the road, possibly slaves
working under threat of the lash,
possibly captives taken in combat,
pushed such cylinders about as the
work proceeded and in so doing an-
ticipated by many centuries the ad-
vent of the steam- or petrol-driven
metal roller, so essential to road-
making of to-day.

Cobfi. a Maya city of consequence
during pre-Columbian days, as shown
by abundant archaeological evidence,
but now long abandoned, lies about
65 miles east by south of Chichen Itz&,
the headquarters of the archaeological
field staff of Carnegie Institution of
Washington. Study of Coba and the
region thereabouts has revealed the
fact that it is at the centre of a net-
work of raised, constructed roads that
run off north, east, south, and west,
and connect various groups of ruins
located about the chain of small,
freshwater lakes that is such a dis-
tinguishing feature of the district.

One great road that takes to the
westward from Co bi  had been thought
to end at the ruins of Yaxun i, about
12 miles south -sou th west of Chichen
Itzfi, but no one had ever traced its
course from end to end.

The region is difficult to traverse.
Low bush and jungle, the character-
istic covering of the section towards
the west, merging as it  does with the
tall rain-forest towards the east,
effectively obscures all surface fea-
tures. Again, the limestone formation
that underlies the entire area is so
porous that water is not to be had
except in a few favoured localities,
the Cobd district, with its chain of
lakes, being the most notable. More-
over, the region around Cob& is without permanent population.
A few chicle gatherers, who engage in tapping the sapodilla trees
during the rainy season and who occupy temporary camps, and
occasional hunters in search of game, are the only people now to
be found in a region that once sustained a numerous population.

Because of these conditions, and because of the difficulty of
penetrating the jungle tangle where no trail exists, this once
magnificent highway, glimpsed only here and there at breaks in
the forest growth, had never been followed through.

For many years, Dr. Sylvan us G. Morley, in charge of the
Carnegie Institution field staff, had hoped for opportunity to
determine the facts about this the greatest of all the causeways
running out of Coba. Finally, in 1933, the time seemed propitious
and he set about organising and equipping an expedition.

To head the expedition he chose Alfonso Villa, a young school-
master of the Yucatecan race, who for the previous three years
had been assisting Professor Robert Redfield of Chicago University,

a Research Associate of Carnegie Institution, in study of the life of
Chan Korn, a modern though isolated Yucatecan village. Drs.
Morley and Redfield commissioned Villa to  select 12 Maya Indians
to accompany him, to equip a pack-train with supplies and water-
carrying receptacles, to enter the road at Yaxuna, and to follow it
wherever it led, making a traverse survey as he went.

It  was on 27th February 1933 that Villa and his party entered
the jungle at Yaxuna prepared to
trace the road, to plot its curves, to
measure its length, and to study the
details of its construction. Three
weeks later the party emerged from
the forest at  Cobci, 62i miles distant,
as shown by a steel tape that the
party carried. By following the road
throughout its entire distance Villa
demonstrated conclusively the cor-
rectness of early conjectures that
Yaxuna and Coba were the termini of
this great causeway.

I t  was while cutting his way through
the thick bush, 22 miles out of
Yaxuna, that Villa came upon the
stone roller, which may fairly be
called the first American road roller—-
lying on top of the causeway towards
one side, in all probability just where
it had been left by the builders cen-
turies before. Sun and wind and
weather and the passing years have
treated it  badly, for the shaft is
broken in two nearly midway of its
length. Moreover, segments of con-
siderable size have flaked off, but
enough remains to satisfy the ob-
server that it  had been quarried and
given cylindrical shape for a purpose,
the most plausible being that of use
in road construction and road upkeep.

At the YaxunA end the road takes
off from a small pyramid at  the centre
of a great number of mounds, origin-
ally structures of various types, which
now, however, except for a single
acropolis-like building, still standing
but badly weathered, comprises all
that is left of this one-time important
city. For 43 miles out of Yaxund the
road runs almost perfectly straight,
and in the remaining 19 miles its
original direction changes but four
times, and only slightly at that. In
width, the road is from 30 to  34 ft.; in
height to which it  is built up above
the surface level of the terrain, it
varies from 2 ft. to 8 ft.

In  construction of their roads, the
ancient engineers began by digging down to hardpan, which is near
the surface, and erecting retaining walls on each side to the height
to which they desired to bring the road. These walls were built of
large, roughly faced limestone set in mortar. Into the space be-
tween the walls a layer of heavy* boulders, some of them 2 ft. or  3 ft.
in length and weighing many hundreds of pounds, were carefully
laid, and the spaces between chinked with smaller stones, fitted,
and hammered into position. Other courses followed, each of
successively smaller boulders and stones, quite as carefully placed,
until the road had been brought to the requisite height, whereupon
a layer of rock broken into much finer pieces was added. After this
was hammered or rolled into a hard, level surface, a final coating of
mortar cement was applied.

The modern Indian name for the ancient stone roads of Yucatan
is sache (plural, sacheob) which means, literally, ‘'white road.” The
name is of remote origin; it is probable that it is the name the
builders themselves used, though this is not certain. However this

One of six inscribed stones found on an ancient Maya causeway. The
illustrations to this article arc reproduced by courtesy of the Carnegie

Institut ion of Washington.
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may be, the name is peculiarly expressive, for the surfacing coat
of mortar cement that was applied was made of lime mixed with
finely sifted white earth, called sascab, which, originally, under the
tropical sun, must have given the roads a dazzling appearance,
quite as dazzling, perhaps, as the great “white ways" of our own
cities.

Earl Morris of the Carnegie Institution staff, who has studied the
processes used by
the Maya builders
who worked with
stone, says that
this sascab, or
white earth, is a
sort of breccia or
cong lomera t e
lying beneath the
limestone caprock
of the country,
and that in ancient
times it was mixed
wi th  s l acked
lime as masons
with us to-day use
sand. He adds
that the miners
bu rrowed about
for it wherever
the digging was
easiest, and that
the region around
Chichen Itzd is
full of caves where
it was dug, one of
them being 20 ft.
deep and large
enough to shelter
200 people.

I t  was cement made in this way that was used to such good
effect in temple construction, providing liard and durable coverings
for the floors, and the fine-grained wall surfaces of glossy smooth-
ness so suitable as backgrounds for the frescoes and murals with
which Che ancient artists adorned the walls. Morris states that in
the "old days/’ when there was less hurry, the masons took great
pains in preparing the cement, stirring and remoistening it daily
for many days,
and, when ap-
plied, tamping
it wit li wooden
mauls for hours
on end until it
became  a s
poreless and as
compact as
stone.

He also says
tha t  when
needed the sur-
face paste, as
it was being
tamped and
finally trowell-
ed, was re-
mo i s t ened
with a solution
made by soak-
ing the bark
of the chilom
tree in water.
G iven  th i s
treatment, the
cement is not
only rendered
p rac t i ca l l y
impervious to
water but, under the trowel of the mason, it  takes on a magnificent
polish.

Although evidence of the existence of these sacheab have been
found at a few points in the Yucatan Peninsula, nevertheless, the
Coba region is unique in the extent and elaborateness of its system
of causeways. Sixteen of these raised roads, varying in length
from a few miles to 621 miles, the length of the YaxunA-Coba road,
terminate within the great body of ruins about the chain of lakes.

One cannot be too sure of dates when dealing with Maya history,
but there is much evidence to support the statement that at the
middle of the fourth century A.D. the Coba region was occupied by
an organised and established people who were capable of building

these great causeways. I t  is probable that they were begun during
this century and completed before the end of the seventh. Why
they were built is a mystery. The Maya had no beasts of burden,
as had the road- building Inca of Peru; nor wheeled vehicles, as had
the Romans, the greatest road builders of ancient times; yet, in
durability, in evidence of careful workmanship, and in prodigious
expenditure of labour in construction and upkeep, the roads of

Coba must have
compared favour-
ably with those
of both.

Appa ren t ly
these highways
were built for
travellers afoot,
and for men
bearing palan-
quins and carrying
burdens upon their
backs. If so, and
if these 16 known
roads were utilised
to capacity, what
an amazing picture
of the activity of
that day and
reg ion  the
imag ina t ion
presents! Four
files of men with
their loads could
easily pass, so wide
were the roads,
two lines going in
one direction and
two in the other.

Road building
calls for organised community action of a relatively high order.
Savage man builds no roads nor has he conscious need for them.
When, however, mankind advances to the settlement-forming
stage of civilisation, the hunter's trail becomes inadequate and
road making begins. The magnificent causeways of Co bi  testify
eloquently to the fact that the Maya of that region and period,
in possessing the capacity to plan and execute community projects

calling for so
great a degree
of organising
ability, had
come a long
way along the
path of civili-
sation. They
also indicate
that CobA, the
focal point of
all these great
roads, must
have wielded a
powerful in-
fluence in all
matters touch-
ing the life of
t he  pe o p 1 e
throughout a
g rea t  a r ea
roundabout.

The  s tone
illustrated on
the  previous
page and five
o the r s  a r c
about 2|  ft.
h igh ,  l | f t .
wide and I ft.

thick, and in each case are inscribed on one face with Maya liiero-
gl yphs. These inscriptions are probably dates, but unfortunately
they are so badly weathered that it is impossible to decipher them.
The stones may have been erected to record completion of a
section of road or may have been set up to mark distances.

I t  is strange, as well as disquieting, that a people as numerous and
as virile as the Cobi region contained could disappear, that their
farms, their homes, their villages and cities, their temples, their
great causeways, could be swallowed up by the jungle; and that
their very existence could be so nearly forgotten.

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

The Maya causeways were raised above the general ground level. This is a side view of one of them at Its greatest height, 8 ft.

The "First American Road Roller,’* found where ft was left by the Maya road builders centuries ago.
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or sketches for use as illustrations. Articles that are published will be paid for al our
usual rates. Statements contained in articles submitted for these pages are accepted
as being sent m good faith, but the Editor takes no responsibility for their accuracy.

These pages are. reserved for articles from our readers. Contributions not exceeding
500 words 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

A Visit to Las PalmasUnique Cave Dwellings
Las Palmas is on Gran Canaria, one of the Canary

Islands, and during a recent voyage to South Africa
the vessel in which I
travelled called there. The
island came in sight about
nine o’clock one morning,
and very soon looked like
a huge mountain rising
above the sea, for on
it is a peak about 6,400 ft.
in height. The harbour
was reached about two
hours later * and many
islanders immediately put
off in small boats to  meet
us. They were provided
with rope ladders having
hooks attached to  their
ends, and on coming along-
side they threw these up
to catch on the% rails of

our ship. Then they quickly clambered on board and
spread out on the deck a wonderful array of goods for
sale, including elephants carved in ivory and ebony.
These elephants were not very dear, but their price and

that of other merchandise was
reduced rapidly immediately be-
fore the ship was due to sail!

I went ashore in a motor boat,
although the water was fairly
rough, and the slimy little landing
to  which the boat was moored
seemed still and quiet after the
slight unsteadiness of the ship and
the throb of the engines. As I
passed through the streets of
Las Palmas I noticed that traffic
kept to the right, instead of
to  the left. While on shore I
visited a tobacco factory, where
I saw tobacco at different stages
of manufacture and watched
the making and packing of cigar-
ettes. Then it was time to return.
After all were on board our

vessel was escorted from the harbour by tugs, and soon
we were again looking at Las Palmas from a distance
and commenting on the presence of snow on the top
of the mountain peak in spite of the high tempera-
ture that we enjoyed at sea level.

B. S. O’LEARY (Johannesburg).

The mention of cave dwellings arouses thoughts of the
primitive homes of prehistoric Alan. At Stone, between
Rotherham and Blyth,
there are still to  be seen the
remains of cave dwellings
that were inhabited com-
paratively recently, how-
ever, and I have spoken to
people now living who
once resided in them. All
say that their novel homes
were quite comfortable,
and one woman makes an
annual pilgrimage to  Stone
in order to  spend a few
days near the remains of
her old homestead.

These strange dwellings
were built high up  on the
banks of a small stream
that flows through the
village. There the rock overhangs to a considerable
extent, and advantage was taken of this formation. The
rock itself formed the rear walls, and the roofs of the
buildings and the  front walls were built up t o  it. The
space thus enclosed was par-
titioned off into rooms, and some
of the cottages built in this-
manner had upper floors.

I could not find when these
modern cave dwellings were
erected, but they were condemn-
ed as insanitary about 30 years
ago. The walls were then pulled
down, but the foundations can
still be traced, and fruit trees
continue to flourish in the old
gardens, although now they are
almost lost in the weeds.

The accompanying photograph
shows the remains of a black-
smith's shop that was allowed
to  remain standing for a few
years after the cottages were
condemned. The fireplace and
the site of the bellows can be seen, together with part
of the wall and a doorway. The chimney was built
to  curve upward to the face of the rock, a plan that
seems to  have been followed in all these strange build-
ings.

W. C. WILKINSON (Sheffield).

The remains of a blacksmith’s shop built by erecting a wall in front of a cave. This was
part of a system of cave dwellings inhabited until about 30 years ago at Stone, Yorkshire.

Photograph by W. C. Wilkinson, Sheffield.

Islanders coming alongside a ship at Las Palmas, in the Canary
Islands. Photograph by B. S. O’Leary, Johannesburg.

meccanoindex.co.uk



THE MECCANO MAGAZINE 29

is with a queer sense of contrast that one observes the
streets, bungalows and motor-cars that are evidence
of the white man’s coming.

There are traffic problems even in this part of the
world, as the upper photograph on this page shows.
I t  was taken in Duala, the chief town of the French
Cameroon s and the most important seaport of the
colony. The white man often is driven by a black

chauffeur, and practic-
ally every black driver
suffers from the ob-
session that the object
of a motor-car is to
enable one to get some-
where else in the short-
est possible space of
time, and to  achieve
that object he will drive
in a manner only mildly
described by the word
“ furiously." The traffic
policeman, on the other
hand, believes in taking
his time. He will sit
down on the road until
a car is heard screech-
ing in the distance,

Impressions of West Africa
After a voyage of about ten days from England a

different world is reached. Strange voices then sound
on deck, a land of red and green shows through the
port-hole, and tall black policemen ‘ in shorts walk
along outside one's cabin door. When we go on deck,
Freetown, the capital and seaport of Sierra Leone,
is seen. The first im-
pressions are of red
rock and green vege-
tation. In  the sky, birds
like our English kestrels,
but larger, sail about.
Black deck-hands at-
tired in weird and won-
derful clothes pace past
in their bare feet. Some
wear what appears to
be football shirts vividly
coloured, and all chatter
incessantly.

After amusing our-
selves throwing pennies
to  the diving boys we
go on shore. Then we
realise how hot Sierra
Leone can be, and we miss the cool breezes of the sea
as we toil painfully up  the hill, the streets glaring
in their redness, the air simmering. We come suddenly
upon a crowded street, and are immediately aware
of more colour. Black men pass, their bodies glistening
in the sun, or draped in cloth of bright hues, and butter-
flies flit along, specks of scintillating colour. We come
to  a native market where natives exhibit coloured
wool so bright that it almost causes one to blink; rolls
of bread; and textile work, some of which is no doubt
manufactured in England, but is sufficiently exotic
to  dupe the unwary buyer. Native girls sit making
work-baskets and weaving
patterns; we recognise that
here is the genuine article,
and stop to  buy, or rather to
argue, for buying from a native
is not an easy affair. The girl
states a price at about five
times the worth of the article,
whereupon we laugh sarcastic-
ally and suggest sometiling at
about a quarter of the value.
The girl makes a gesture of
supreme contempt, but works
slowly downward, while we
work slowly upward, until
the transaction is completed.
There is plenty of time to  spare
in Africa.

A native policeman on traffic duty at Duala, in the French Cameroons, West Africa. The photo-
graphs on this page are by F. W. t Cardiff.

A Visit  to a Malt Kiln
Recently I visited a malt kiln, where the first things I

saw were long brickwork tanks containing water in which
grain was steeping to take up the moisture required for

germination. Then I went to
the malting floor in the base-
ment of the building, and was
surprised by its extent and the
lowness of the ceiling. Half
the floor was covered with
sprouting barley, divided by
pathways into islands, called
"pieces," and a man was
sprinkling water containing an
antiseptic over it  to  prevent the
growth of mould. Farther
along the floor was an area in
which the grain was thinly
spread and seemed to have
dried and withered. This was
raw or "green" malt, ready
for roasting.A typical street scene in a busy West African town.

We stop to pat the head of a little girl who sucks
her thumb and stands dubiously appreciative of the
compliment, while her mother looks on stolidly and
suspiciously, balancing an earthenware pot on her head.
African natives carry practically everything on their
heads, and it is even asserted that they will carry a
postage stamp in this manner!

Farther to  the east there are the French and English
Cameroon s, often described as the "Garden of the
Coast." This is indeed beautiful country, with its
palms and flowers, its butterflies and brightly-coloured
insects. There Nature is prolific and luxurious, and it

The roasting kilns are chambers with perforated tiled
floors, and into one of them men were shovelling green
malt to a depth of about 6 in. The maltster told me that
a lire of coke and anthracite afterwards would be lighted
under the kiln, and the temperature allowed to rise slowly
to 150 deg. F. while air was passed in. Men occasionally
enter the kiln to turn the malt, and for the last few hours
the air is shut off and the temperature raised to about
180 deg. F. This gives the product its characteristic
aroma and renders i t  crumbly. The malt is freed from
"culms," or sprouts, and is then graded and stored
until i t  has mellowed. R. TAYLOR (Alne, Yorkshire).

when he will leisurely rise and wave the car on.
The policeman shown in the picture very courteously

posed for his photograph, waving back the woman
about to  cross the road and assuming an expansive smile.
He expected to see his picture immediately after the
snap-shotting! F. W. (Cardiff).
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By Dr.  FORREST SHREVE (Desert Laboratory of Carnegie Institution of Washington)

THE United States is the only great power that has desert
country within its home borders. Some of i t  is a pronounced

type much like the vast unsettled regions in the colonies of Great
Britain, France, Italy, and Portugal. Some of it  is less arid, and
dotted with bushes and cacti. Along their margins the arid lands
are bordered by semi-a rid ones, in which agriculture is possible but
difficult and precarious. Taken together, the arid and semi-arid
parts of the United States form 24 per cent, of its area.

Desert is commonly thought of as sandy or stony waste devoid
of all life. As a

precarious even for the most hardy plants.
A great deal has been learned about the devices that help plants

to meet arid conditions. Some plants grow and flourish during the
rainy periods and dodge the whole problem of desert life by existing
only as seeds during the dry months. Some of them build up in
the rainy seasons a store of water great enough to supply their
needs for a year or more. Others send their roots deep into the
soil and secure every day a little water to balance what they have
lost to the air. The plants in each of these groups have achieved

certain ad van -
matter of fact
there are only
a few very
small spots in
the  who le
wor ld  t h a t
would fit this
definition. It
is nearer the
truth to think
of desert as
country with
little rain, few
streams, dry
soil, high tem-
perature, low
humidity, and
a lmos t
unbroken
sunshine.

I t i s a
coun t ry  i n
wh ich  the
plants are very different from those of moist regions, both in their
structure and their physiological features. Some of its animals are
of distinctive types, like the Gila monster and the horned lizard;
and all of them have habits of life that have been greatly modified.

Investigation of life and conditions in the desert has been made
by the Carnegie Institution of Washington for the past 30 years
at  the Desert Laboratory at Tucson, Arizona, very close to the
geographical centre of the North American desert. The aim of
the work there is to study all the features by which the plants of
The desert have become suited to the conditions under which they
manage to exist.

The life of a desert plant is an incessant struggle against ad-
versity from the very start. Of the many seedlings that appear in
the rainy seasons, not more than one in a thousand survives to the
next rainy period, and few indeed live to reach full size. The
scarcity of water, the desiccating effects of the brilliant sunshine,
the dry air, and the almost constant wind, together with the
ravages of hungry rabbits, mice, birds, and insects, all make life

tages , and at
the same time
have run into
difficulties that
l im i t  t he i r
ac t i v i t y  o r
restrict their
distribution.

Every year
Dr .  T . D .
Mallefy, an
associate in
studies at the
Desert Labora-
tory, makes
two journeys
from Tucson to
the Gulf of
California, and
two to Tina jas
A 1 t a s , i n
Sou  them
Yuma County,

Arizona, taking readings of rainfall and temperature at a number
of stations along the way. By making two trips a year he is able to
determine separately the amounts of precipitation in the summer
and winter rainy periods. The special type of rain gauge he uses
is large enough to hold the normal fall for several years, and is
provided with heavy oil to prevent evaporation. The two chains of
stations, which have now been maintained for several years, are
giving an accurate picture of the conditions that plants encounter
in the broad arid region that lies between the outermost settlements
and the Gulf.

Tinajas Altas, the '‘High Tanks,” is a series of pools of constant
water in deep granite basins. I t  is on the old Camino del Diablo,
or Devil's Road, which in early days was the only pathway between
the Spanish settlements on the west coast of Mexico and those in
California. Over this sandy, waterless trail struggled the emigrants
who made the first settlement a t  San Francisco. The hardships of
the men and women who left Caborca, Sonora, for the nine days1

journey to the next water at  Tinajas Altas are still vividly depicted

The heading photograph is of the Tucson region of the Sonoran Desert, 16 miles northwest of the Carnegie Institution’s Desert Labora-
tory, and shows the greatly varied vegetation. The Laboratory' is shown in the lower photograph. The illustrations to this article

are reproduced by courtesy of the Carnegie Institution of Washington.
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in the many groups of crudely marked graves that line the way.
A complete list of the perennial plants to be found in the broad

valleys and bare mountains of the Camino del Diablo is very small.
Hardy creosote bushes are the commonest of these, growing up
to within 10 ft .  of each
other in favourable spots,
or more often limited to
a dozen plants to the
acre. Whether there is the
usual rainfall of four or
five inches a year or no
rain at all, the creosote
bush is at  least able to
survive. Like most other
desert plants it grows and
blooms when it can, but
spends most of its life
marking time.

An expedition was
made in the fall of 1932
to the coast of the Gulf
of California in Sonora,
and thence towards the
mountains by which the
state is bordered along
its eastern frontier. In
the spring of 1933 the
desert was traversed
from the Bill Williams
valley in western Arizona
to the Mayo Valley in
southern Sonora. These
trips yielded a wealth of
observations and materi-
al. Both of them were

subject to grave suspicion. Economy of water becomes a habit.
A tin-cup of the precious fluid is agreed to be ample for a bath;
the residue is carefully placed in the radiator of one of the cars.
Fuel is to be found in certain places, and the spot for an overnight

camp is always selected
with a view to its avail-
ability. The food supply
depends on foresight,
with occasional game or
chance purchases of
beans, chile, or eggs.

One evening on the
way from the coast to
the hills, a rather bare
camping site was selected
at sundown and Dr.
Wiggins began to scout
for wood. In the waning
light he inadvertently
stepped on the tail of a
rattlesnake. Deprived of
its customary means of
warning intruders, the
snake became irritated
and struck Dr. Wiggins
in the leg. Fortunately
his boots were heavy
enough to break the  fang.
He  killed the snake and
brought it into camp,
whereupon Mr. Turnage,
assuming the role of
deputy cook, decided to
prepare it for dinner.
After the rattler was

accompanied by Dr. Ira
L. Wiggins, of Stanford
University, who collected plants assiduously all day and shifted
driers on them beside the camp fire nearly all night. His university
is collaborating with the Carnegie Institution in the investigation
of the southwestern deserts, and is gradually building up the
collections and accurate knowledge of the plants on which must
depend the answers to many questions about the desert country.

The expedition across Sonora from west to east was particularly
fruitful in showing the importance
of soil conditions in controlling the
distribution of the familiar plant
communities over a route in which
there was little change in latitude
aud consequently in temperature.
An extensive plain, for example,
was crossed that was covered with
mesquite trees, commonly found
only along rivers and known to
require a good moisture supply.
Here was a veritable orchard far
from rivers or hills. It was found
that the soil was a fine alluvial
clay, and that several streamways
poured their water over the entire
plain in the violent rains of the
summer. As often happens in the
desert, there is no outlet from this
plain, and never will be until i t  is
filled with soil to the level of some
hindering pass in the seaward hills.

A thorough investigation of just
such a soil near the Desert Labora-
tory has shown that  it has a nearly
constant and wholly adequate
supply of moisture at a depth of
from 5 ft. to 10 ft., no matter how
hot and dry the summer may be
or how parched the surface may
become. In brief, the orchard of
mesquites was drawing on a vast
reservoir of water supplied to it by
the rains of many square miles
beyond its borders. And over these
same square miles the plants had
been robbed of some of their water by the inexorable work of
gravity.

The traveller in the desert has a good deal of sympathy with the
plants and animals about him, for he too has the problem of water
supply. Natural tanks in rock are very few and far apart; the
wells in remote settlements are always open, and their water

skinned and cleaned
slices were cooked with

bacon and proved to be very toothsome. Subsequently it  was found
that rattlesnake meat shredded with potatoes is a grateful substi-
tute for codfish.

The southern lap of the expedition in February and March, 1933,
led from Tucson to the southern boundary of Sonora. To the right
were the plains bordering the Gulf, far to the left were the foothills
that culminate in the Sierra Mad re range. The coast and the

mountains slowly converge as one
travels south, the rainfall becomes
slightly greater, and the desert
undergoes some profound changes,
which it was the object of the
expedition to examine.

The southern edge of the desert
is also the northern edge of the
tropics. As the valley of the Yaqui
River is approached from the
north, some of the characteristic
features of the desert begin to
wane, and the vegetation comes to
have a number of touches sugges-
tive of tropical jungles. The
amount of bare ground between
plants becomes less, for example,
and the situations in which there is
none become more numerous. The
size of the tallest trees becomes
greater. The number of kinds of
plants that may be counted in a
single spot is larger. While thorny
trees and shrubs with small leaves
are still predominant, there are
occasional ones with leaves larger
than any that are found in the
pronounced deserts. The cacti of
the open deserts rapidly wane and
new shade-enduring species appear,
playing a mu all less important role
in the vegetation than do their
congeners to the north.

Camp life in the desert and in
the tropics are two wholly different
things. The transition in every

aspect of nature is borne home to the camper in many ways that
corroborate the conclusions reached through study of the vegetation.
New kinds of ants are encountered in increasing hordes, with
voracious appetites for everything from bacon to gummed labels.
Termites begin work in a few hours on a plant press thoughtlessly
left on the ground. A whole new fauna of (Continued on page 67)

The flowers and buds of the giant cactus. This plant grows to a height of 30 ft. to 35 ft., and takes about
200 years to reach full size. The flowers are frequently 3J in. in diameter and are of great beauty.

Dr. T. D. Mallery reading the lang-period rain gauges by pouring their contents
into a graduated flask and waiting for the oil, used to prevent evaporation, to rise,

so that the actual amount of rain water can be measured.

meccanoindex.co.uk



32 THE MECCANO MAGAZINE
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□.

The Building of a Maori War Canoe
Strange and Interesting Ceremonies

By R. R« C* MacLachlan
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

out the ceremony, and early on the next morning he and
a companion visited the tree. The chosen man then
formed a representation of an adze by attaching a leaf
to  the end of a stick, and donned a girdle of leaves while
he repeated a chant. He  then grasped his imitation adze
and struck the tree with it near its base, at the same
time repeating another chant. When he reached the
last sentence he struck a second blow at the tree, but
this time with a real adze, and passing the tool to his

companion to  continue the chopping he picked
up  the piece of wood cut out by the blow and

disappeared into the forest. As soon as he
was beyond sound of his companion at
work he kindled a fire, called by the

Maoris the Aki Tuma Whenua fire, and
placed the chip in it, meanwhile re-
peating another chant. This ritual and

the chip were
for the gods.

The man then
returned to his
compan ion ,
collected the
chips of wood
that had been
cut out of the
t r ee  t runk
dur ing  h i s
absence, and
burned them in
a fire that he
kindled near
t he  t r ee .  I t
was believed
that this ritual
removed the
"tapu" from
the  t r ee .
Finally a cere-

monial feast was provided in which all the workers took
part, and during it more rites, this time to  impart
strength and energy to  the men, were performed by
the priest.

Safeguarded by these religious precautions, the Maori
workmen then concentrated upon the actual felling
operations. The "lean" of the tree was ascertained, and
two posts were driven into the ground on the side on
which the tree would fall, and the width of i t  apart.
Felling the tree solely by hand adzes would have been
a very slow process, and additional devices were em-
ployed to  speed up  the work. One of these was a kind
of ballista, the name given to a inilitar}' weapon of the
ancients that was in the form of a cross-bow and was
used for hurling large stones, darts and arrows. In the
Maori device a rope was attached at one end to  the top
of a sapling and at the other to  a stone-headed, chisel-
like implement running on rails. Several men hauled
on the rope, bending the sapling to  the required curve

THE Otago University Museum at Dunedin, New
Zealand, includes among its many interesting

exhibits a fine Maori river canoe. The age of this canoe
is not known, but it is believed to  have been launched
about 1880. The hull was obtained at Wanganui, in
the Cook Strait region, in 1931, by the Association of
Friends of the Museum, and was transported to  the
Museum, where it was reconditioned at a total cost of
£225. The restored canoe is painted Indian red, and
the bow and stern pieces are decorated with
white albatross feathers. The bow and stern
carvings came from the Cook Strait region,
having originally been drawn on a war
canoe at Nelson in 1841, and the design
of the top-strakes was adapted from
an ancient Maori carving found in a
swamp on the Waitara River, Taran-
aki. In its reconditioned state the
canoe presents a striking picture of
how it would have looked on one of
the frequent tribal war
expeditions that were
a feature of Maori life
in New Zealand
be fo re  t he
white settlers
established law
and order.

The building
of a Maori war
canoe such as
th i s  exh ib i t
was an interest-
ing task, begun
with strange
ceremony. The
canoe  was
shaped out of
a single tree
trunk, usually of totra or black pine, chosen with great
care. If the selected tree was a long way from the pa,
or village, the workmen removed with their wives and
children to the vicinity of the tree, erected temporary
huts, and established a work camp. In many cases a
plot of ground near the camp was cleared and dug and
a crop planted, to  ensure a convenient and plentiful
supply of food.

When everything was ready a tohunga, or priest, was
consulted as to  the correct day on which to commence
felling the tree. In deciding this matter the priest took
into consideration the current phase of the Moon, as
the selection of an unfavourable day for beginning the
work would certainly cause the finished canoe t o  capsize,
or bring defeat upon the war party using it.

According to Maori mythology, trees are “tapu,” or
taboo, and must not be harmed. Before a tree was cut
down, therefore, a quaint rite called Shi Purahan was
performed. One of the workmen was chosen to  carry

The Maori War Canoe in the Otago University Museum, Dunedin, New Zealand. The upper photograph shows the interior
of the vessel, and the two lower photographs show respectively the stern and the bow decorated with turkey feathers.
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just as a bowman stretches his bow. The rope was
then released, so that the tool was dashed with
great force across the base of the tree. This
operation was repeated many times, small hand
adzes being used to  clear away the wood smashed
by the successive blows of the tool.

In another and more primitive method em-
ployed by some tribes a large stone adze was
lashed to  a heavy shaft attached by a rope to  a
bough half-way up  the tree. Several men then
swung the shaft backward and forward after the
manner of a battering ram, so that the adze was
repeatedly dashed against the tree. When the
adze had cut a deep groove at the base of the
trunk the shaft was raised a short distance and
another groove was cut in the same manner.
The wedge of wood between the two grooves was
then chopped away with hand adzes.

The felling of a tree usually occupied from two
to three days, and the cutting off of the  head
another two to  five days. When the  tree had fallen
the branches were lopped off, and the top of the
tree was severed by a method consisting of
alternate burning and chopping, leaving a log
50 ft .  or more in length and from 5 ft .  to  8 ft.  thick.

The longer job of hollowing out the log to  the
approximate shape of the canoe was then com-
menced. The method employed was t o  kindle a r ow of
fires along the log for the distance that the hollowed-out .
portion was to  extend. These fires were allowed to
burn for a little time, and were then removed. The
charred wood was cut out by adzes, after which the
fires were replaced and the process was repeated. The
extent to  which the hollowing-out was carried depended
upon the distance that the canoe hull had to  be trans-
ported to  its final fitting-out base, for if too much
wood were removed there was a danger that the hull
would crack during transport. Experts, therefore,
kept a constant watch over the process, and when
they saw that the proper stage had been reached they
stopped the further use of fires and the work was com-
pleted by adzing.

The transportation of the roughly-hollowed out hull
to  the fitting-out base was an arduous task. The base
was situated on some river or lagoon, and a broad path
was cut to it through the forest or shrub, and the
cleared ground was levelled. Ropes about the thick-
ness

An interesting photograph showing examples of Maori carving.

hull, and the stern ropes were hauled by men abreast
of it.  The hull was pulled forward over skids consisting
of round pieces of wood of suitable length, and two
groups of men were kept busy removing the skids over
which the hull had passed, and placing them in position
on the pathway ahead.

At the fitting-out base a rough shelter consisting of a
roof set on piles was erected over the hull. The opera-

tions carried out there were considered
to  be very "tapu." The clothes worn
by the workmen were kept on the spot
until the work was completed, being put
on and taken off in a shed erected for
the purpose; and the tools used were
also kept at the base. Only men were
allowed to  be spectators of the building
of the canoe, and it was believed that
if a woman passed over the spot where
the work was in progress the gods would
desert the canoe which, therefore, would
be doomed to  suffer misfortune.

The final adzing down of the hull t o
its proper lines was followed by fitting
the two top-strakes upon the gunwales
or upper edge of the vessel’s sides, and
after this operation came the fitting of
the thwarts that  provided the seats
for the paddlers, and also served to
strengthen the top-strakes. Next came
the fitting of the bow and stern pieces,
which were the most conspicuous parts
of the boats. They were beautiful
examples of Maori wood carving, which
usually had taken months or even years
to  complete. The Maori carver did not
work t o  any pre-arranged plan, but
simply cut and bored with his small
stone chisels and drills until his ex-
perienced eye told him that the pro-
portions of his work were correct. Under
these simple conditions he produced
work of very high (Continued OH page 42)

of a man’s wrist, made of plaited leaves, were
fastened to  the hull, one rope to  a wooden pro-
jection left for the purpose in the bow, and the

others to  a similar projection in the  stern.
The bow rope was hauled by

several men, who
worked ahead

of the

$

The canoe viewed from
the stern. The feathers
have been removed from the
stem piece so that the beauty of the
carving can be seen. Photograph by
courtesy of the Association of Friends of
the Museum.
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E 1 in. Scale Mecc
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I N the comparatively early days of the locomotive it
was recognised that, if the boiler pressure were in-

creased, an economy in fuel consumption would be
effected. With the ordinary type of locomotive boiler,
however, such increases of pressure have generally
resulted in increasing the  cost of boiler maintenance. The
boiler of the “Rocket" as built by Stephenson, carried
a pressure of 50 lb. to  the sq. in., and although progress
may appear to  have been slow—as even now the number
of locomotives using pressures of 250 lb. per sq. in. is
comparatively limited—it must be remembered that the
fire-tube principle, as embodied in the “Rocket's" boiler,
has been adhered to. Pressures of over 300 lb. have been
tried in Germany and elsewhere, but with a boiler of the
Stephenson type, having a fire-box with large flat sur-
faces that require stays, 250 lb. per sq. in. may be taken
to  be the highest practicable pressure when the cost of
boiler maintenance is borne in mind.

The use of steam at greater pressures than 250 lb.
per sq. in., therefore, necessitates the adoption of the
water-tube type of boiler, and during the past 10 years
or so experiments in this direction have been a feature
of locomotive practice in various countries. Although
this type of boiler has been used in ships for almost 100 z
years, its application to  the railway locomotive had no t r  lg
been considered practicable owing to  the shocks and '
vibrations to  which it would be subjected under the
relatively rough conditions of railway work. In recent
years, however, numerous experiments have been carried
out in America, Germany, and Switzerland with high-
pressure water-tube boilers applied to  locomotives. More
recently the problem was tackled
seriously in this country, .
and the first practical
results took the form of
the L.N.E.R. locomotive
"No. 10000/' which was
completed in 1929. This locomo-
tive was the outcome of a great deal of
experimental work carried out jointly by Mr. H. N.
Gresley, the Chief Mechanical Engineer of the L.N.E.R.
and Mr. H. Yarrow of Glasgow, whose firm are famous
as specialists in the design and building of water-tube
boilers.

the temperature t o  approximately 700 deg. F.
I t  is remarkable that the boiler, although at no point

in direct contact with the fire, is capable of supplying
20,000 lb. of steam per hour at a pressure of 450 lb. per
sq. in. This notable rate of evaporation is possible owing
to  the large proportion of the heating surface that is
subject to  the direct latent
heat. In the loco- ■•'*!** - -.

A

— motive boiler of the
ordinary fire-tube or Stephenson type, only the fire-box
is subject t o  latent heat, and the rate of evaporation in
the neighbourhood of the tubes is much below that
near the fire-box sides. All the vital parts of the boiler
and superheater are protected from direct heat by brick
columns, thus ensuring a long life for these portions of
the locomotive.

In order to  avoid unnecessary complications, the
steam used for auxiliary purposes is first passed through
a reducing valve, which delivers i t  to  a manifold in the
cab at a pressure of 200 lb. per sq. in. I t  has thus been
possible to retain standard fittings for ah' purposes except
the main safety valve, regulators and the water gauges,
which naturally are in direct communication with the
boiler.

The most noticeable external difference between this

In “No. 10000" no revolutionary changes in design are
embodied. The engine is of the four-cylinder compound
type, the adoption of the compound principle being a
necessity in order t o  take the fullest advantage of the
high-pressure steam. The steam is supplied to  the cylin-
ders by a specially-constructed water-tube boildr designed
jointly by Mr. Gresley and Mr. Yarrow, and built by the
latter's firm. This boiler has given complete satisfaction,
and it is interesting to  note that at no point where the
768 tubes are expanded into the various drums has any
sign of leakage occurred. In order to  reduce scale forma-
tion in the boiler the feed-water is introduced at a
temperature of over 400 deg. F. Boiler steam, before
entering the high-pressure cylinders, is passed through
superheating elements in the central Hue that raise

locomotive and one of normal design lies in the shape of
the boiler and the cab, and in the apparent absence of a
chimney. The latter point, indeed, has been the cause
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eccano Model of

Locomotive “No* 10000” |
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in a more evenly balanced engine as a whole.
In order t o  secure the best results from compound

locomotives it is desirable that separate control for the
valve gears of the high “pressure and low-pressure cylin-
ders should be afforded. Ordinarily in a 4-cylinder com-
pound this would involve the provision of four separate
sets of valve gear. It is interesting, however, that “No.
10000,” although a 4-cylinder engine, has only two sets
of Walschaerts motion operating directly on the outside
high-pressure valve spindles. The low-pressure valves
are driven by means of a special connection incorporating
an ingenious arrangement patented by Mr. Gresley,
which enables separate points of cut-off to be reached in
the high-pressure and low-pressure cylinders, and is a
notable achievement in design.

In order to ensure as delicate control as possible, and
to  take the fullest advantage of this refinement
in the design of the motion, tele motors have
been provided to operate the steam reverse!
that governs the reversing and notching-up
movements. The reliability and ease in opera-
tion of control by telemotors have long since
been proved in the steering gears of ships.
The cylinder drain cocks are also controlled
by a telemotor.

The locomotive is fitted with an L.N.E.R,
8- wheeled corridor tender of the type de-
veloped for the London to  Edinburgh non-stop

runs of “The Flying Scotsman/’ This
carries sufficient coal for journeys of
this length, and is provided with a
scoop that enables the water supply
replenished from the track troughs

during the journey. The corridor runs down one side of
the tender, and enables the enginemen to be changed
when approximately half the journey has been com-
pleted, the relief crew travelling in the leading compart-
ment of the train. The total weight of the engine and
tender in working order is 166 tons so that "No.  10000”
is one of the heaviest locomotives in this country.

Since its construction the engine has been used ex-

of more popular comment than any other feature of the
engine. In designing the boiler it was found necessary to
provide extremely long water-tubes, which resulted in a
boiler of high pitch, so that it  was impossible to  mount a
chimney in the usual position. The difficulty was over-
come by sinking the chimney within casing plates, the
front end of the engine generally being so designed that
the smoke and exhaust steam would be thrown upward
for some distance and thus allow a clear view at all

Fig. 1. A general view of the Meccano
locomotive and tender, showing how well

1 the characteristics of “No. 10000’’ have£0 ■ been reproduced.
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times for the driver.
In designing this portion of the

locomotive Mr. H. N. Gresley, together with
Prof. W. E.  Dalby, made numerous tests with wooden
models of proposed designs. These were placed in a wind
tunnel, and powdered chalk was projected through the
chimney in place of smoke. The action of the chalk was
noted with speeds up  to 50 m.p.h., the observations
being carried out through glass windows in the side of
the tunnel. These tests ultimately resulted in the present
design, where the streamlined chimney protrudes through
a leading-up surface, which deflects the air stream in an
upward direction. The airstream is further concentrated by
means of the curved casing plates mentioned previously.
The design has given complete satisfaction in actual service,
sufficient upward deflection of the  exhaust being obtained
at all speeds without hindrance to the driver's view.

When the engine was originally built it was fitted with
two high-pressure cylinders 12 in. in diameter, and two
low-pressure cylinders 20 in. in diameter. After a period
of running, however, it was decided that the work would
be more equally distributed between the high-pressure
and low-pressure units if a reduction in the diameter in
the high-pressure cylinders were effected. This alteration
was therefore carried out, and as was expected resulted

tensively on a number of long runs, taking its turn with
the standard "Pacific” locomotives in the working of
important expresses, including “The Flying Scotsman/’
The results obtained as regards reliability and economical
fuel consumption appear to have been quite satisfactory,
but a prolonged period of use will be necessary before
economies in maintenance costs will become fully
apparent.

With regard to  the initial expense of construction, the
forged steel drums in the boiler are the most expensive
components. As these are not in any way subjected to
the action of the fire, however, they may be expected
to  have a long life. The cost of this water- tube boiler is
not greatly in excess of that of the usual "Pacific” type
of boiler with wide fire-box. The fire-box of a normal
locomotive is the most costly section, its life being short
and its renewal expensive. The water-tube boiler, how-
ever, requires no copper fire-box or fire-box stays, so that

j f ■■ ' A  ApTrfi
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appear broader by fitting it with two Flat Brackets fixed in place
by means of two X Angle Brackets.

The lower portion of the rear end of the boiler and the cab is now
built. Two 9 Strips 9 are bolted between members 4 and 1
so that they overhang the member 4 ten holes. The inner ends of
these Strips are extended to the member 6 by means of two
and two 5j" Strips, and Strips of varying lengths are laid against
9 so that their ends form a slope at  5. The appearance of this slope
is improved by fitting a 4|* Strip and eight Flat Brackets, as
shown in Fig. 1.

The cab roof and sides are built out from the three centre
12|"  Strips, mentioned earlier, on two sets of
two 5|" Strips. The roof consists of fifteen

and two Strips 10, eleven of
the centre 4|" Strips being extended
by 3" Strips and the remaining four
by Strips. A roof edging effect is
given by fitting a 5V Strip and two

small radius Curved Strips round
the edge of the finished roof.

The cab window surroundings con-
sist of a number of 4$" Strips bolted
together as shown in the illustration.
A finished appearance is given to
these windows by the addition of two
Flat Brackets, one being fitted across
each upper corner.

The bending of the structure to
shape is commenced by curving the
rooi of the cab, the shape of wrhich
must be that of a wide angle, slightly
rounded at the apex, rather than a

continuous curve. The boiler is now curved,
a good idea of the correct shape being gained
from Fig. 1. It will be found advisable to
bend the lower edges of the boiler and cab

before finally drawing them together, as
this method reduces possible damage to
coloured parts to a minimum. The shape
of the boiler is preserved by bolting two
4px2 | "  Flat Plates, overlapping five
holes, between the Angle Girders 8,
and by connecting together the two
fxT '  Angle Brackets 15 by means of

6 two 4U Strips, overlapping two holes.
Two further 4|* Strips, overlapping five

holes, are bolted to the x i" Angle Brackets
16 to aid in strengthening the structure.
The smoke-box door (Fig. 1) is represented
by a 3" Pulley Wheel secured by Bolts to
the Flat Plates mentioned earlier.

The upper portions of the cab sides, which
are secured to the cab roof, are now bolted
to the lower portions that form a continua-
tion of the boiler. This is accomplished by
bolting the ends of the vertical 4 | # Strips,
protruding beyond the lower edge of the cab
windows, to the top of the lower portions of
the cab sides. Three Angle Brackets

bent to an angle of 45 degrees are fixed
to each of the rear edges of the cab and
these carry a Strip and three Flat
Brackets. The Strip is attached to
the Angle Brackets by Handrail Sup-
ports, and the three Flat Brackets are

arranged to follow the curve of the lower portion of the cab. The
Handrail Supports are fitted with handrails consisting of Spring
Cord, down the centre of which has been passed 22 S.W.G. bare
copper wire. The wire strengthens the rail and allows a firm grip
to be obtained in the Handrail Support.

The whistle is built up from a Threaded Pin carried on a VxV
Angle Bracket. The Threaded Pin carries a Compression Spring and
three Washers held in place by a Collar. (To be continued.)

The model is built to a scale of slightly less than 1 in. to the
foot, and is intended primarily as a model of instruction for demon-
strating the general characteristics of this locomotive.
For this purpose it has been raised
slightly above a section of railway
track, and matters have been so
arranged that a Motor carried in the
Tender drives all wheels at their cor-
rect speeds through Sprocket Chain.
Thus it is possible to study the
Walschaerts valve motion and to vary
the valve travel, the latter operation
being carried out from a lever in the
cab. It is also possible to control the
brakes from the tender platform, and
to receive an excellent idea of the
controls and method of operating the
locomotive from the fittings in the
cab.

Owing to the peculiar shape of the
boiler, it is necessary to build it up
in a rather unorthodox manner, the
lack of a rigid and symmetrical frame-
work making the construction far
•simpler than that of a standard loco-
motive boiler, if built in the following manner.
Fig. 2 gives an excellent idea of the shape
•of the boiler and cab before being bent to
shape.

The model is begun at the cab end. Three
sets of three 12|" Strips, laid side by side
and bolted to suitable cross members 1, 2, 3,
form what ultimately will be the top portion
•of the boiler. The three Strips at the cab
-end overlap the centre three Strips three
holes, and the remaining three are overlapped
two holes. Three more cross-members 4, 5, 6,
are now bolted to the top of the boiler in the
positions shown, and thirteen 4|* Strips are
secured to the member 4 on each side of the
■centre Strips, in order to span the space
between the members 4 and 1. Each 4%" Strip,
with the exception of the last one on each side,
is now continued by two 12|" Strips from mem-
ber 1 across members 5, 2 and 6 to 3, and from
here Strips of varying lengths are utilised to
mould the front portion of the boiler.

A symmetrical finish is given to the ends of
the Strips by clamping them between two 7f*
.Strips, secured to the Flat Brackets 7, and two
8* Curved Strips. A Strip 12, over-
lapping the I2J* Strip 13 tw'o holes, is
now fitted, and to this are bolted two
further 7|" Strips 14 by means of a Flat
Bracket and 1 | "  Strip. Each of the two
extremities of the smoke deflector, built up from five. Strips
and one 5 Strip, are bolted at their upper ends to the lower edge
■of the deflector proper, and at their lower ends to a 3£* Angle
Girder. A Angle Girder 8 is bolted to one of the 4 V Strips; the
purpose of this will be described later.

Two 5|* Strips 11, overlapping two holes at the member 2, are
secured at one end to the member 6 and at the other by means of
a Flat Bracket to the boiler. The edge of the member 6 is made to

the costly maintenance and continual anxiety caused by fire-box
stays are abolished. Again, the tubes are more effectively secured,
and are not subjected to variation of temperature or stress where
they enter the drums. With the reasonably high pressure adopted
in this engine therefore, and the great care with which every part
has been designed, the ultimate results should be favourable.
The Meccano Model

Construction of the Boiler and Cab

LIST OF  PARTS REQUIRED
89 of No.
41 „ „

I
l a

1 of No.
12 „ „

8a
8b

29 of  No.
8 ,, „

12b
13a

4 of  No,
4 „ ‘

21
22

4 of No.
2

48b
48c

11 of No.
2 , ,  „

64
67

20
4

o f :No. 90
90a

10 of No.  103k 2 of No.  128
8 n „ 109 12 ,, » 133

86 „ „ l b 13 „ „ 9 8 ,. .,- 14 2 „ „ 22a 4 » » 50a 72 „ „ 68 4 94 18 ,. » i n 26 „ „ 136
76 n » 16 „ ,, 9a 8 „ „ 16 4 „ ,. 23 10 „ „ 52c 40 „ ,, 69 3 95 21 „ ., n i a 8 ,, „ 137
98 „ „ 2a 5 ,. „ 9b 2 „ M 16a 8 ,, „ 24 9 .. t. 53a 17 „ „ 70 14 1.■ 96 71 M ,, me 6 „ „ 146
47 3 4 „ „ 9c 1 V ,-, 16b 74 ., „ 25 2 ,, M 58 3 » ,. 72 8 103 2 „ „ 114 H „ „ 147b
47 ” ” 4 6 ,. „ 9d 1 >. H 17 2 „ „ 35 33 „ .. 59 6 ,. H 77 2 ft 103a 2 „ ,, 116a 2 „ „ 161
72 „ „ 5 8 ,, „ 9e 5 ., „ 18a 1474., „ 37 8 „ „ 62 8 ,. „ 79 4 ,, 103b 6 ,, ,, 118 1 « „ 162a
16 „ „ 6 11 „ », 9f 6 „ „ 18b 240 „ „ 37a ! » .. 62a 1 » » 79a 9 M 103c 2 „ „ 119 4 „ ,. 163
46 „ »» 6a 107 „ ,, 10 19 192 „ „ 38 36 ,, ., 62b J II II 80a 1 . . . . 103d 7 „ „ 120a 11 „ „ 164
10  „ „ 7 11 3 " » 19S I „ .. 43 18 „ „ 63 3 „ i, 81 11 103f 3 „ „ 125 1 ., „ 166

6 n ,, 7a 97 " ” 12 9 19b 10 „ 48 2 „ „ 63b 1 H I. 82 6 . . .jijl 103g 4 „ „ 126 1 ., „ 168a
8 12a 6 „ „ 20b 6 „ „ 48a 8 „ „ 63c 6 ,. „ 89a 8 103h 6 „ „ 126a 1 ., ,. 171

1 E.6 Electric
Motor
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1 New Speed Records on the L.N.E.R.
100 m»p«h« by “Flying Scotsman” Locomotive

By “Observer”‘□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□

SPEED records of quite a sensational nature were achieved on
Friday, 30th November last, when the L.N.E.R. made two

experimental runs—from London (King's Cross) to Leeds, and
back from Leeds to London. On the down journey the 185.7 miles
were covered non-stop in 2 hr. 31 min. 56 sec., at an average speed
of 73.4 m.p.h., while on the return trip, with an increased load,
5 min. more were taken, the average speed being 71 m.p.h. Over
the 371.4 miles of the double journey the average speed was
72.2 m.p.h. The fastest regular train between King's Cross and
Leeds is the “Queen of Scots” Pullman, which performs the journey
in 3 hr. 13 min.; so that the outward run of the special train beat
the best regular run by 41 min.

The locomotive responsible for these remarkable exploits was
the famous Gresley "Pacific" No. 4472, “Flying Scotsman.” In
the down direction the train consisted of a dynamometer car, a
first-class corridor coach, a dining car
and a brake van, weighing altogether
147 tons. For the up journey two more
coaches were added, bringing the load
up to 207 tons.

The demonstration was made as an
answer to the challenge of the German
Diesel-electric “Flying Hamburger”
train that makes the run between
Berlin and Flamburg, a distance of 178
miles, in 138 min. The special schedule adopted was actually
suggested by the German railway authorities a t  the request of the
L.N.E.R., and the timings set were those judged suitable for a
“Flying Hamburger” service between London and Leeds. That
schedule, which allowed 2 hr. 45 min. for the journey in each
direction, requiring a speed of just under 70 m.p.h., was improved
on by 13 min. in the down direction and by 8 min. in the up.

The details of the running show some astonishing features.
King’s Cross was left at 9.8 a.m. and Hatfield (17J miles) was
passed in 17 min. although the line is on the up grade almost all
the way for the 12 |  miles from the start to Potter’s Bar. On the
favourable stretch between Hitchin and Huntingdon travelling
became exceedingly swift and a maximum of 94 I m.p.h. was
reached. Peterborough (76£ miles) was passed in the phenomenal
time of 60 min. 39 sec. from King's Cross On the rising grades
beyond, the running was astounding in its brilliance, and what
was probably the most amazing feat of the day was accomplished
by covering the 10 miles of decidedly adverse grades—averaging
1 in 200—from beyond Essendine to Stoke summit box at an
average speed of 82£ m p.h. So far from being "winded" by the
long climb to the summit, “Flying Scotsman” went over the top
at 81 m.p.h. Grantham (1051 miles) was passed in 831 min. and
Doncaster (156| miles) in 122|  min., the speed to this point having
averaged 77 m.p.h. Over the difficult, heavily-graded road beyond
Doncaster, the running had to be somewhat restrained, while
for the final 10 mile stage from Wakefield to Leeds, a speed limit
of 45 m.p.h. had to be observed, so reducing the overall average.

The return journey was commenced at 2 p.m., and although,
owing to the increased load and a severe p.w. check to 40 m.p.h.
at Sandy, the time taken was longer by 5 min. and the average
speed correspondingly lower, it was none the less of a record-
breaking character, and in the course of it the highest speed of the
day was attained. Owing to a reduction of speed in passing Gran-
tham, and the stiff bank that follows, Stoke box was passed at
G8 m.p.h., but down the falling grades beyond acceleration was
astonishingly rapid, and the speed rose steadily until 90 m.p.h.
was reached. Even then it still continued to soar until ultimately
near Little Bytham the stop-watch timing recorded a rate of 98
m.p.h. For 3J miles an average of 97.3 m.p.h. was sustained.

These, it would seem, are the highest fully authenticated speeds
ever attained on British railways. The long-credited 102 m.p.h.
record of the G.W.R. locomotive “City of Truro” has recently been

subjected to a searching analysis in
the “Railway Magazine ” by which it
has been well-nigh proved that a
mistake was made in the timing and
that so high a speed was not achieved.
Of the accuracy of the speeds of “Flying
Scotsman” there can be no doubt. In
addition to the records that were taken
in the dynamometer car, the running
was timed with meticulous care by

Mr. Cecil J .  Allen, the most expert of train timers.
The L.N.E.R. state that subsequent examination of the

dynamometer car records has shown that the experimental train
actually attained the magic rate of 100 m.p.h., and maintained this
over a distance of 600 yds. near Little Bytham station. For the
first time therefore in steam locomotive history the claim to reach
a speed of 100 m.p.h. has been supported by the precise and
authentic records of the dynamometer car.

The G.W.R. “Cheltenham Flyer” still holds the unbeaten record,
made on 6th June, 1932, for a steam-drawn train, with a start-to-
stop run from Swindon to Paddington at  81.6 m.p.h., but that was
for a distance of only 77J miles and over a very easy road. The
L.N.E.R. runs were for much longer distances, over a decidedly
more difficult route, and far surpassed anything accomplished
previously. In the course of that wonderful day no less than 250
miles were run at an average speed of 80 m.p.h., and 40 miles
at an average of 90.

Mr. Gresley 's splendid engine has certainly made new records
and demonstrated that coal can still hold its own against oil in
railway traction. It  has shown conclusively that great accelerations
are possible in British railway services.

The special train was in charge of Mr. V. M. Barrington Ward,
superintendent Western Section, and the driver in both directions
was the renowned Sparshatt of King's Cross depot. His driving
was supremely able and he was competently aided by Fireman
Webster, who during the double journey had to shovel 9 tons
of coal from the tender to the fire-box.

Dnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnan
5 The photograph above, reproduced by the courtesy of the S
H L.N.E.R., shows No. 4472 “Flying Scotsman,” probably Hi
H the best known locomotive of its class. The records de-
H scribed on this page are in keeping with its already =
H distinguished career. It was exhibited at the British H
H Empire Exhibition at Wembley in 1924 and 1925, and was H
« the first engine to make the London to Edinburgh non- H
Q stop run in 1928.
□nnnnnnnnnnnnnnnannnnnnnnnnnannnnn
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ATTRACTIVE EXPERIMENTS WITH HOUSEHOLD CHEMICALS
THE Kemex experimenter has not far to look for subjects for

his experiments, and attractive and interesting work can be
carried out with materials to be found in every household. One of
the most important of these is common salt, the chemical name
of which is sodium chloride. There is no substance that is so
common or so well known as this. Immense quantities of it are
found in huge deposits in mines in all parts of the world, and it has
been calculated that there are 144 billion tons in the oceans. The
quantity of salt in the seas is being increased at the rate of 160
million tons a year, for it  is Washed into the great rivers by
the water that percolates through the soil and finds its way
into their tributaries.

Salt is regarded as an essential constituent of food, and
each of us uses 29 lb. of the chemical every year, either directly
or indirectly. Plant-eating animals also require salt, which they
obtain from grass and leaves; and many of them have been
known to travel hundreds of miles to  salt marshes or  “salt licks
in order to  satisfy their craving for it. The needs of carnivorous
animals are met by the salt in the blood of their victims.

A proof of the chemical composition of salt can be
obtained by adding dilute hydrochloric acid drop by
drop to  a solution of washing soda made by dissolving
a teaspoonful of the crystals in a small quantity of
water. There is a violent
effervescence, owing to the
production of c a rbo  n
dioxide, and the addition of
the acid is continued until
no more bubbling takes
place as each drop is added.
If the liquid is evaporated
to dryness, a white solid is
produced that has the taste
of salt. I t  is in fact sodium
chloride, and chemically is
exactly the same as the
common salt used in our
homes and in many manu-
facturing processes, which is
obtained from mines in
Cheshire and elsewhere, as
explained in the article on
“The Raw awe of Salt'’ that
appeared in last month's
issue of the "Af.M."

Interesting and unusual
experiments in crystallisation can be made with salt. Most soluble
substances are less soluble in cold water than at  higher temperatures.
The usual plan when preparing crystals of one of them is to dissolve
as much of it as possible in hot water and to allow the solution to
cool, when the proportion that can no longer be held in solution
separates out in crystalline form. Salt is very little more soluble
in hot water than in cold, however, and a slight variation in the
process therefore is necessary. As much salt as possible is dissolved
in half a test tube full of hot water. Any salt remaining un dissolved
is then allowed to settle to the bottom of the tube and the liquid
above it is poured into an evaporating dish. This dish is placed
on the evaporating stand, with the lighted spirit lamp or bunsen
burner beneath it, and evaporated with the aid of a small flame.
As water is driven off in the form of steam, crystals of salt begin to
separate out, usually in the form of a film on the surface of the
liquid; and the evaporation is continued until most of the salt
has separated from the solution.

The crystals obtained in this manner are small and can be used
to show one of the peculiarities of this chemical. They are carefully

dried by  spreading them on a sheet of blotting paper, transferring
them to a second sheet if the first becomes too wet, and leaving
them in a warm place for a time. A test tube is then carefully dried,
also by keeping it in a warm position after wiping the inside with a
dry cloth. The dry crystals of salt are placed in this tube and gently
heated, and they crackle and break up, but no moisture is to be
seen in the test tube.

As a contrast to this experiment small crystals of washing
soda, the chemical name of which is sodium carbonate,

are dried in a similar manner, and heated in a perfectly
dry test tube. They quickly form a liquid and steam

is given off, while moisture condenses on the colder
portions of the tube. Washing soda crystals contain
nearly 63 per cent, of water, and on heating, this
water of crystallisation, as it is called, is separated
from the soda or sodium carbonate itself in such
q uan  tit y t hat the chemical dissolvesin it, and heating
causes evaporation of some of this water. Salt
crystals on the other hand contain no water.

In the experiment already described the crystals
of salt formed are very small. Larger crystals

can be obtained by making a saturated solution
of salt, that is one containing as much salt
as possible, and leaving this in an  evaporat-
ing dish or a small saucer loosely covered
with a sheet of filter paper in order to
prevent dust from getting into the liquid.

The water then evaporates
slowly and the salt that can
no longer be held in solu-
tion separates out in crys-
talline form. Slow evapora-
tion at low temperatures in
this manner always gives
larger crystals than when a
liquid is evaporated rapidly
at high temperatures. In
the present case the crystals
should be large enough to
enable their form to be
recognised, especially with
the aid of a magnifying glass.

Salt crystals are cubical
in shape. This can be seen
when rock salt is examined,
although the individual

crystals may not be complete, for a mass of rock salt consists of a
large number of crystal growths adhering to each other. In this
Case the crystals are very large, because they were produced by very
slow evaporation at  ordinary temperatures, and the crystals
remained for long periods in contact with saturated brine, or salt
Solution, and thus had time to “grow” Further quantities of salt
separating from the brine were then deposited on the crystals
already formed, and made them larger while preserving the outlines
of their formation. The brown colour usually seen in rock salt is
due to earthy impurities, as explained in the article on salt in last
month’s 11 but occasionally masses of pure white crystalline
salt are found in salt mines.

A particularly curious and attractive experiment that can be
made with salt is shown in the upper illustration on the opposite
page. A piece of fairly thick string is left for a day or so in a
saturated solution of salt, preferably one in which a little un-
dissolved salt remains at the bottom of the liquid. The string is
then removed from the solution and allowed to dry slowly, after
which it is fastened to any convenient support—the Kemex

Heating a piece of asbestos that has been dipped in brine. A weird yellow light is produced.
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universal stand is shown in use for this purpose in our illustration—■
and a small weight is attached to it. A lighted match is then
applied to  the string. This burns, but the  weight remains suspended,
the string having been replaced by a column of salt held together
by the fibres within it that have been protected from the flame.

The metal that is one of the constituents of salt is known as
sodium. Unlike iron, copper and other metals with which most of
us are familiar, this' metal is so soft that it can be cut with a knife.
An ordinary piece of sodium does not look at all like a metal, but
the reason for this is seen on cutting a fresh surface, which has the
usual metallic glitter, but quickly becomes dull and tarnished
because it  is acted upon chemically by the moisture in the air to
form caustic soda. Sodium in fact is so eager to take up
water that a violent action occurs when a piece of the metal
is thrown into a basin containing that liquid, and so much
heat is produced that the metal melts into a little round
globule that runs backward and forward over the surface,
leaving behind it  a trail of tiny bubbles of hydrogen dis-
placed from the water. The metal often is protected from
the action of the moisture in the atmosphere by storing it
in bottles filled with paraffin.

Many common substances contain sodium, among them
salt, borax and soda, and the compounds of the metal are
so widespread that they can be detected in practically
every particle of dust. How this can be done is explained by
a simple experiment. A piece of asbestos fibre is thoroughly
soaked in a saturated salt solution and is then allowed to
dry. One end of it is held in the test tube holder, or in a
small pair of tongs, so that the other end is in the upper
part of the flame of the bunsen burner or spirit lamp. A
certain amount of spluttering takes place owing to the effect
of heat on the salt crystals, and the flame assumes a yellow colour
that gives a ghastly appearance to the face and hands of those
who are near it.

warming crystals in the evaporating dish
placed on the evaporating stand and heating
the liquid formed in this manner until the
water has been driven off.

The chemical names for washing soda and
baking soda are sodium carbonate and sodium

bicarbonate, and both these

Igniting a piece of string that has been soaked in a saturated solution of salt. The weight suspended
by the string does not fall when this burns away.

substances are manufactured on an enormous scale from the salt
that is produced in Cheshire and elsewhere. The processes by which
it is obtained are too long and complicated to follow by means of

The colour given to a flame by a sodium compound is best seen
when the experiment is carried on in darkness, and a good plan is
to cover a teaspoonful of fine dry salt, placed in an evaporating
basin or small dish, with methylated spirit similar to that used in
the spirit lamp. The dish is warmed and the methylated spirit is
ignited, and the blue flame first obtained is quickly transformed
into the characteristic yellow flame that shows the presence of salt
or  of some other compound containing the metal sodium.

Similar experiments with Strontium Nitrate in place of salt
yields a bright crimson flame. A brick red flame is obtained if a
salt of calcium is used. A suitable calcium compound is prepared
by dissolving a few measures of Calcium Oxide (Lime) or Calcium
Carbonate (Marble) in dilute hydrochloric acid and evaporating
the solution to dryness.

Experimenters will be interested to know that the yellow light
characteristic of sodium and that emitted by calcium compounds
can be detected in the rays of the Sun. The colours become apparent

when sunlight is spread out into a
spectrum by means of prisms in the

instrument known as the spectro-
scope, and their occurrence in the
solar spectrum is a proof of the
existence of sodium and calcium
in the Sun.

Washing soda and baking
powder 'are interesting chemicals
that contain the metal sodium,
and its presence in them can be
shown by flame tests similar to
those already described in the case
of salt. In the case of washing soda,
it is advisable to get rid of the
water of crystallisation before try-
ing the experiment with methy-
lated spirit, and this of course can
readily be accomplished by simply

simple experiments. The first to be introduced was known as the
Leblanc process, after its inventor, a Frenchman who lived in the
Napoleonic era. A scarcity of saltpetre, another compound of
sodium that is one of the constituents of gunpowder, then led to the
offer of a large prize by the French Government for means of
manufacturing this chemical from salt. Leblanc tried to win this
prize, and in his experiments discovered a way of making soda from
salt. This proved to be of wonderful commercial value, but it was
not generally adopted until many years later and it is sad to learn
that Leblanc himself died in poverty.

Leblanc's process has now been largely replaced by a more
efficient one that produces sodium bicarbonate, from which sodium
carbonate is easily made by heating. This change can be followed
experimentally by heating sodium bicarbonate in a dry test tube.
Moisture is given off and if the tube is held nearly horizontally
while the bicarbonate is being heated, and its  mouth is placed over
a vertical test tube containing a few drops of lime water, the latter
is turned milky. This shows that the gas carbon dioxide is driven
off along with the water.

Another way of obtaining carbon dioxide from sodium bicarbonate
or baking powder is by the action of an acid. Solutions of baking
soda and Tartaric Acid are made by dissolving in each case six
measures of the chemical in a third of a test tube full of water.
There is a violent effervescence when the solution of Tartaric Acid
is poured into that containing baking soda. The gas produced is
carbon dioxide, and as this is heavier than air it can be poured
downward into a second test tube containing lime water, which
of course is then turned milky. The substances included in a
Seidlitz Powder contain this bicarbonate and Tartaric Acid and our
experiment explains what happens when the two are mixed
together in water. Sodium Tartrate is produced at  the same time
and this new chemical can be obtained from the solution by
evaporation to crystallising point.

An amusing way of demonstrating the action of Tartaric Acid on
bicarbonate of soda is shown in the lower illustration on this page.
A teaspoonful of baking soda is placed in a soda-water or  lemonade

bottle, similar to that shown in our photograph. The bottle
is about one-third filled with water, in which the bicarbonate
is dissolved, and is then laid on its side. A teaspoonful of
Tartaric Acid is crushed to powder and wrapped in paper,
and a wire is attached to the small packet, which is pushed
into the bottle so that it remains in the space above the
liquid. The wire is beut if necessary, so that the packet
remains in position when the bottle is corked. Care should
be taken that  the cork seals the space within the bottle, but
is not so tight that a great effort is required to pull it out.

This completes the preparations. When the bottle is
rolled over, the paper packet is brought into contact with the
liquid, which rapidly soaks it through and thus gains access
to the Tartaric Acid. The violent action that follows pro-
duces carbon dioxide in such quantities that the pressure
inside the bottle rises rapidly and the cork is blown out.

A chemical gun in action. The cork is blown out of the
bottle by gas pressure.
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A MAGNETIC QUESTION AND ANSWER DEVICE
The next requirement is the questioning disc. This should be as

large as possible in order to allow space for writing the questions on
it ,  but must not completely cover the openings cut in the lid of the
box through which the answering arrow is seen. A disc 1 j in. in
radius is of convenient size, and a circle of this radius is drawn
on a sheet of card similar to that of which the box is made. A
second circle of j in. radius is drawn at the same time, and the
space between the two circles is divided into the same number of
segments as were arranged on the lid of the box.

I t  is advisable to complete the drawing of the segments before
cutting out the questioning disc, and when this has been made and

placed on the lid of the box with
its centre directly above the
circles drawn on the lid, it will be
found that it  can be turned round
until the boundaries of its seg-
ments are exactly in line with those
of the sections drawn on the lid.
A drawing pin pushed through
the centre of the lid from below
will provide a pivot on which the
questioning circle can be rotated.

The segments can now be
numbered in preparation for writ-
ing in appropriate questions and
answers. It  is best to begin with
those on the lid. The one nearest
the arrow in the corner is lightly
marked with the figure 1 in pencil,
and the remaining segments are
numbered from 2 to 8 in order,
proceeding round the circle in the
direction opposite to that of the
hands of a clock. The segment in
the questioning disc to which the
arrow points also is marked 1 and
the remaining segments on it are
numbered in order, as in the case
of the lid, but  this time proceeding
in the clockwise direction.

The next step is to prepare the
fixed magnets used in the device.
Two steel needles in. in length
are required for these magnets, and
two pieces of this length, broken
from a large steel needle also can

be used. In each case the pieces of steel are magnetised as  strongly
as possible by steadily drawing one pole of an  Elektron Bar Magnet
along each repeatedly. Either the north pole or the south pole of
the Bar Magnet can be used, but of course the one employed must
not be changed while magnetising any one piece of steel.

The next step is to  find which is the south pole of each magnet.
This of course should be known from the magnetising process, for
if the north pole of the Bar Magnet is used for this purpose, the end
of the needle at  which it is withdrawn on completing the stroke
will be of south polarity. In  order to avoid ’possible confusion,
however, each magnet should be carefully tested with the Compass
Needle. The end of each newly-made magnet that attracts the
north pole of the Compass Needle is its south pole.

The magnetised needles are then placed side by side, with their
south poles together, and laid on the underside of the questioning
disc with their south poles exactly under the middle of the segment
already marked 1, and their north poles similarly placed with
regard to the segment marked 5. The middle points of the two
magnets then will be under the centre of the disc, and they are

ELEKTRON experimenters can obtain much fun from a magnetic
question and answer device that is easily made from Elektron

parts and additional materials that are available in every house-
hold, and in this article we explain how the device is constructed
and used.

The working parts of the apparatus are contained in a cardboard
box, or in one of thin wood over which paper is gummed. The
box should be square and one with a side of 5 in. and a depth of
about | in. is of convenient size, and it  should have a deep-fitting
lid. A white box is better than a coloured box, but is not essential,
for white paper covers can be gummed over it where necessary
in order to make the questions and
answers readily visible when
written or printed in black ink
Those who wish to give as mys-
terious an appearance as possible
to the device of course can make
use of any contrasting colours
that will make the questions
and answers readable.

Place the lid on one side for a
time and find the centre of the
bottom of the box by drawing
straight lines from corner to
corner. Then place the Compass
Mount and Pivot so that its point
is directly above the centre and
fix it firmly in position by means
of strips of gummed paper passing
over it. An arrow 3 in. in overall
length is then cut from stiff paper.
Its shaft should be as wide as
the Compass Needle and it should
have a well-defined head, for this
points to the answer when the
device is in working order. I t  is
gummed to the upper side of the
Compass Needle after a small hole
has been made in it to admit the
brass projection that forms the
top of the cup on which the Needle
is balanced. With its paper load,
the Compass Needle should bal-
ance itself in a horizontal position
when placed on the Compass
Pivot, and if necessary the oppo-
site end of the arrow to the point should be slightly trimmed
with a pair of scissors in order to achieve this.

The centre of the top of the lid of the box is then found, as in
the case of t he  box itself, by drawing diagonals. With the point
of the Intersection of these as centre, three circles are drawn on
the lid. These can conveniently have radii of 1 in., 11 in., and
2J in. respectively, and of course the largest of the three circles
just touches the sides of the lid. Between the first and second
circles segments are cut out carefully with a sharp penknife, as
shown in the accompanying illustrations. The purpose of the
openings made in this manner is to enable the movements of the
answering arrow to be readily followed, and the portion of the lid
left in the centre serves as a support for the questioning disc.

The space between the second and third circles is then divided
into sections by drawing diagonals. The most convenient number
of sections is eight and the accompanying photographs show
exactly how' this division is carried out. Finally an arrow pointing
directly towards the centre is drawn outside the third circle in
one corner of the box.

A magnetic question and answer device. The inner  disc i s  turned so that the segment
containing the question to be asked is opposite the arrow i n  the upper left-hand

corner, and the black arrow below the disc then points to the answer.
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apparatus a small loop is twisted on the end of the 6-in. length of
26G Copper Wire included in the No. 1A and No. 2 Elektron
Outfits, or a similar piece of thin copper wire, and it  is hung from a
pin supported in the Bell Contact Pillar fitted below the end of the
Bracket of the Elektron Lamp Standard, and held in position by
means of a nut. A wire passed through the Erinoid Tube of this
Standard, and over the Bracket, has its upper end bared and
attached between the end of the Bracket and the bolt on the
shank of the Contact Pillar.

The lower end of the wire passing up the Erinoid Tube also is
bared and is taken under the Circular Base. There it is fastened

under the head of a Bolt pushed up through one of the two
holes in the Base, and held in position by means of a

nut and a Terminal in the usual manner. Another
Bolt is passed upward through the second hole

in the Base. The sheet of Copper Foil is placed
on it, enlarging the hole in the end slightly to

enable it to pass over the shank of the
Bolt, and is firmly held in
the position shown in the
accompanying illustration
by means of a Nut. A Ter-
minal also is fitted on this
Bolt.

The lower end of the
Copper Wire suspended
from the Bracket is twisted
back on itself to form a small
loop and to give an overall
length of about 5 in. It  then
swings clear of the sheet of
Copper Foil. A short piece
of Connection Wire is strip-
ped of its green covering.
One end is bent to hook on
the lower end of the sus-
pended wire, and at the

fastened in this position by means of strips of gummed paper.
An alternative method of fastening the magnetised needles in

position that has the advantage of concealing
them, and thus of making the operation of the
device more mysterious, is to cut in the disc a
slot of the length of the needles and of just
sufficient width to receive them. Circles of plain
white paper are then gummed on the two sides
of the disc, care being taken to attach the cover’
ing circles of paper tightly in order to prevent the
needles from moving. The segments of the
questioning disc of course should be redrawn on
its new upper surface.

The apparatus is then ready for testing.
The Compass Needle carrying the arrow is
placed on the Compass Pivot in the box,
which is then closed by the lid. The
questioning disc is then placed over
the drawing pin in the
centre of the lid with the
segment numbered 1 oppo-
site that with the same
number on the lid. The
Compass Needle should then
swing round until the arrow-
head points to these seg-
ments.

The questioning disc is
turned so as to bring other
segments in turn opposite
the arrow marked on the
lid of the box, and in each
case it is found that the
Compass Needle swings
round to point to the cor-
respondingly numbered seg-
ment in the outer circle.
The explanation of course
is that the system of num-
bering adopted ensures that the south poles of the magnets on the
disc are placed opposite this segment. They attract the north pole
of the Compass Needle, while their north poles attract its south
pole. The Compass Needle therefore comes to rest
immediately under the fixed needles and the
arrow carried on it points in the required
direction .

All that now remains is to draw up a suitable
list of eight questions, each with its corres-
ponding answer. These are nu pi bered and the
questions are written or printed on the corres-
pondingly numbered segments of the question-
ing disc, and the answers are reproduced in the
segments bearing the same numbers on the
lid of the box. When the answer to any ques-
tion on the disc is required, this is placed over
its pivot and turned until the segment
containing the question is opposite the
arrow on the lid of the box. The
inside the box immediately s
round to point to the ap-
propriate answer on the outer
ring of segments.

The questions and answers f
can be left to the experi-
menter. They may be serious
•or humorous, and may even
be deliberate " howlers'’ in
order to provide amusement.
There is no difficulty in suiting
them to any special occasion,
and the amount of fun that
can be obtained from the
■device can be increased by
making duplicates from sheets
of stiff paper of the top of the
questioning disc and of the
parts of the lid of the box on
which the answers are written,
and writing on them questions
and answers to suit various
needs. The questions that
may be asked can then be changed at a moment's notice without
disturbing the mechanical and magnetic arrangements.

The experiment shown in progress in the lower illustration on this
page is of special interest and importance because it demonstrates
the principle on which the electric motor works. In preparing the

same time its length is
adjusted so that the lower

end forms a springy sliding contact with the sheet of Copper Foil.
Wires are taken from the Terminals on the Circular Base to one
terminal of the Elektron Bichromate Ceil and one Terminal of the
Switch respectively, and the remaining terminals of these are con-
nected with each other by means of another length of wire. Finally
the Horseshoe Magnet is placed on a supporting stand of convenient
height with its poles projecting so that the Copper Wire suspended
from the Bracket of the Elektron Stand passes between them.

The carton containing the supply of Potassium Bichromate
included in the Outfit is suitable, but must be used upside down,
so that no magnetic material is brought near the Horseshoe
Magnet. Any other support that is used should not contain
iron or steel.

When the apparatus has been fitted up, the Switch is closed.
This completes an electric circuit through the vertical

copper wire and the sliding contact to the sheet of
Copper Foil, and immediately the vertical wire

kicks to one side. When the Horseshoe Magnet
is turned over so as to reverse the positions of

its north and south poles and the circuit
again is closed, the wire moves
in the opposite direction. A
similar reversal is brought
about by interchanging the
wires leading to the terminals
of the Bichromate Cell, and
when both changes are made at
the same time the direction of
movement of the wire remains
unaltered. A more violent
movement is obtained when
the stronger current given by-
using two Bichromate Cells in
series is passed through the
vertical wire.

It is easy to see that the
direction of movement de-
pends upon the direction of
the current, and also upon the
direction of the field of
magnetic force in which the
wire carrying it is placed.

The answering arrow of the device is controlled by magnets fixed under the questioning disc.

A vertical wire between the poles of an electro-magnet that swings to one side when current
from the Elektron Bichromate Celi is passed through it

T urn ing the magnet into various positions also causes the wire to
move in different directions and it is interesting to work out the
connection between its movement on the one hand, and the
direction of the current passing through the wire and that of the lines
of magnetic force on the other.
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the compressed air required for applying
the brakes fitted to the machinerj- and for
moving the doors of the chutes through
which wagons are filled with excavated
material. With the motors driving the
carriage, there are altogether 15 motors in
the machine, with a total of 1,220 h.p,

A more recent machine built by the same
firm is claimed to be the greatest dredger-
excavator in the world. I t  has two chains
of dredger-buckets, one for deep excavating
and the other for work at  higher levels, and
the two can work independently. This
machine has a capacity of more than 2,000
cu. yds. an hour, and its 18 electric motors
have a total of about 1,000 h.p.

available in large quantities, and the
progress of industry has so far been
retarded by the high cost of the transport
of coal. Progressive schemes have already
been put forward for the generation in
this manner of power from peat.

The plants in which peat gas is pro-
duced have to be of special design owing
to the large proportion of water present in
the raw material. They tend to be expen-
sive, therefore, but steady progress is being
made and financial success seems assured.
The by-products have an extremely import-
ant bearing on this. Their recovery must
be provided for, since many of them are
fairly valuable. The two that are most
profitable are calcium acetate and am-
monium sulphate, and a ton of dry peat
gives about 8 lb. of the former and nearly
160 lb. of the latter. The ammonium
sulphate is derived from the nitrogen in the
peat and the proportion of this retained in
the by-products depends largely on working

An Interesting Cardboard Model

Power from Peat Bogs— from page 9)

tenders of the locomotives using it, and is
blown into the firebox as  required by means
of compressed air. A small coal fire is kept
alive in the firebox and the powder burns
almost instantaneously with little waste
and only a very small amount of smoke.
The powder also is used for steam raising in
other types of boiler and in one method
quicker combustion is attained by blowing
it into the fire by means of hot air. As a
source of heat 1.2 lb. to  1 .4 lb. of dried peat
is the equivalent of 1 lb. of coal.

A third method of turning peat to good
advantage depends on its conversion into
charcoal. Peat is not very dense and
ordinary processes applied to it give a
charcoal that  is bulky and does not stick
together. The high percentage of ash
usually found in peat also presents a
difficulty, for often this constituent is
readily fusible and its presence spoils the
charcoal. Some peats give a
product that  is hard and
dense and has high heating

A Maori War Canoe -{Continued from page 33)

artistic value. In the design most usually
adopted for bow pieces a small figure with
arms outstretched backward and with pro-
truding tongue was seen bending forward as

though to  dive into the  water.
In  addition there ■were two
large scroll designs. In another

value, however, and in other
cases the difficulties are over-
come by pressing the peat
into blocks that are piled in
heaps and burned in much
the same way as wood is
treated by the charcoal
burner.

There are also several
processes in which peat is
turned into charcoal by heat-
ing it in retorts in the same
manner as coal is heated in
gas works to  make coke. Like
coal, peat produces a gas
when heated in this manner
and this gas can be used as a
source of heat in power pro-
duction. One of the best
known methods of this kind is
called the Ziegler process and
is used on a fairly large scale
in Russia and other European
countries. Air dried peat is
the raw material. The pro-
portion of moisture in this is
reduced to about 25 per cent,
with the aid of heat derived
from the combustion of peat gas from a
previous operation, and the residue is then
partially or completely coked in specially
constructed retorts. In this method con-

prominent type of bow piece
the grotesque figure was
absent, and the large scrolls
were replaced by a number of
smaller scrolls. The stern
pieces, which varied little in
form, consisted of a vertical
fin of carved totra wood with
a bell-like centre rising per-
pendicular from a curve at
the base, and terminating in
a gentle curve in the top
front of the piece. The re-
mainder of the structure was
built up of exquisite carvings
of little figures of human
beings and animals.

While the bow and stern
pieces of the canoe were
receiving attention the con-
struction of the flooring was
commenced. This consisted
of a grating about 18 in. above
the bottom of the canoe,
made of small straight rods of
manuaka wood about 1 in. in
diameter laid longitudinally
and supported by cross-

pieces. In large vessels of the war canoe class
one or  two openings were left in the floor, so
that any water that collected below the
flooring could be baled out. When the

This illustration shows a small scale model of a London Transport omnibus, made principally
from cardboard. It has upholstered seals on both upper and lower decks, and i s  painted in red
and white. Il is interesting to note that the model is fitted with rubber tyred wheels of the kind
used for the Meccano Dinky Toy Motor Cars. The model is 4]  in .  in length, i f  in. in width and

21 in. in height, and was constructed by Lawrence Martin, Cuflley, Herts.

siderable importance is attached to the
recovery of by-products and a plant at work
in Germany dealing with 35,000 tons of air-
dried peat a year produced 1 ,380 tons of
light and heavy oils during that period.
Other products included 270 tons of calcium
acetate, 1 84 tons of ammonium sulphate, 92
tons of methyl alcohol and 230 tons of
solid paraffin.

Peat, coke or  charcoal obtained by the
Ziegler process has been used as  a bunker
fuel, especially in the German Navy. I t  is
never likely to prove really useful for this
purpose because it  is not sufficiently dense,
but has been extensively applied in treating
armour plate to make it harder.

I t  is probable that the most important
application of peat eventually will be found
in the production of peat gas combined with
the recovery of the valuable by-products
already referred to. Peat is now finding
increasing use in the manufacture of pro-
ducer gas, which can be described as  gas
produced by the partial combustion of solid
fuel. It  is an excellent source of heat and
power and the application of peat to its
production may lead to extensive develop-
ments in many districts where this fuel is

flooring had been completed and the bow
and stern pieces added, the canoe was ready
to be launched and to commence its career.

conditions. Up to  80 per cent, or even more
is now obtainable, however, and the profit
on the sale of ammonium sulphate and the
calcium acetateproduced usually is sufficient
to cover all working costs. There are
therefore enormous possibilities in the
experiments that are still being undertaken
with peat and in time this fuel almost
certainly will be used on a large scale for
the production of power, and especially
in the generation of electricity.

On a “Night Goods f> — from page 17}

yesterday very much alive; baskets of
poultry, kegs of butter, cases of eggs, anil
hampers of fruit and vegetables.

Special measures are employed to  ensure
the swift conveyance of these miscellaneous
foodstuffs to Smithfield, Co vent Garden
and elsewhere. Suitable containers are used
in increasing numbers for perishable traffic
of this nature, and fast motor vehicles
await the arrival of trains a t  Nine Elms.

If we could follow the West Country farm
produce in the final stages of this cycle of
efficient transport we should find ourselves
at  one or  other of the  great London markets.
Of these none is more interesting than
Smithfield, the famous meat market. In
addition to specially rapid transport ar-
rangements from centres of production that
are afforded by all the four group railways
by way of their London goods depots, there
is actually a railway station situated under-
ground below the market.

Dredging Fuel —(Conliiiufrf from page «?)

beneath him. With their communicating
gangway, they have been compared to the
bridge of a giant liner, and the great size of
the dredger-excavator and the immense
power of its motors justify the comparison.

There are 1 1 motors'in the  superstructure,
the largest being one of 820 h.p. that drives
the endless chain carrying the excavating
buckets. Four others, one of 10 h.p. and
three of 60 h.p., drive the winches con-
trolling the wire ropes from which the
sections of the boom are suspended and
those to which the balance weight is
connected. A 34 h.p. motor is employed
for rotating the superstructure; and other
motors operate the chutes into which
material is delivered by the excavating
buckets, and drive compressors that give
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ACCUMULATORS FOR CURRENT SUPPLY
Those who are not so fortunate as to  have alternating

mains current available for the use of a Transformer
must employ an accumulator for driving Meccano
Electric Motors and other electrical apparatus. In such
cases the 20-volt power units are unsuitable, and
the 6-volt Motors should be used. The accumulator
should have a capacity of not less than 20 ampere-
hours, and although one of larger capacity will last
longer on one charge, sizes larger than 6 volt 20 amp.-
hr. are rather cumbersome for ordinary use with
Meccano models. The Meccano Accumulator is supplied
specially for this purpose.

If long life is to be expected from an accumulator,
it should be given careful treatment. On no account
should it be left for long periods in a discharged
condition. It should be charged at regular intervals,
and when in use should be treated with care to avoid

overload. Short circuits cause serious
damage to an accumulator, and to
avoid this, a short length of 41 S.W.G.
tinned copper fuse wire should be
connected in the circuit. Thus in the
event of serious overload, the fuse
wire melts before any damage is done.

To control the speed of an Electric
Motor driven from an accumulator,

I a fi-volt Resistance Controller should1 be connected in scries. The con-
troller serves also as a switch.

COIL WINDING MACHINE
For Meccano electrical devices such as induction

coils, electro magnets, motors, etc., the process of
winding the coils by hand is very tedious and it  is
almost an impossibility to obtain satisfactory results.
The best method of producing coils is by means of a coil
winding machine, driven from an Electric Motor if one
is available, but if necessary the machine can be
driven by hand.

The essential part of the device is a shaft for carrying
the core of the coil. The shape of the core ’will govern
the type of fitting employed for holding it in position,
and Bush Wheels or Face Plates, fitted with Angle
Brackets, will be found suitable for holding most
shapes of built-up Meccano cores. The shaft carrying
the core is connected through suitable gearing to the
handwheel or Motor, and until experience is obtained,
it is advisable to wind the wire on fairly slowly. A
gear-box between the Motor and the
coil would be an advantage, and it is
advisable to employ a Resistance
Controller in the circuit for regulating
the speed.

It is generally necessary to know
the number of turns that are wound
on to the core, and it is especially so
in the case of induction coils. For this
purpose a revolution counter should
be built up by arranging reduction
gearing to be driven from the coil
winding shaft, and to operate indicat-
ing dials. These may be made to show
tens, hundreds and thousands accord-
ing to the work being carried out,

A Screwed Rod arranged in front
of the winding shaft is useful for
distributing the wire evenly on the
coil. The Rod may be provided with
a Threaded Boss or a similar part
that is connected to a sliding carrier
fitted with a J* loose Pulley Wheel.
If the wire is passed round the groove
of the Pulley it can be distributed
evenly by operating a handwheel on
the end of the Screwed Rod. The
handwheel may be fitted on a layshaft
provided with different gears a l  each
end. By pressing the Rod inward
against the action of a Compression
Spring one set of Gears would be en-
gaged, and when the Rod was re-
leased, a different gear ratio would
be brought into use bv the Compres-
sion Spring. Thus two turning speeds
would be available for speeding up
or slowing down the movement of
the Rod as required.

CLUTCH WITHDRAWAL MECHANISM
The withdrawal mechanism of a friction clutch has

to operate against the pressure of the spring that
normally keeps the members of the clutch in engage-
ment. Consequently the mechanism should be designed
to produce as little friction as possible when operating
against the pressure of the spring. It is also necessary
to ensure that the friction clutch is not misaligned
by the withdrawal mechanism.

A neat arrangement that gives very satisfactory
results can be made from two Pawls carried on a Rod
placed transversely above or below the Rod carrying
the clutch, The Pawls should be so placed that the part
that normally engages a Ratchet bears against the face
of a Bush Wheel, forming one member of the clutch.
One Pawl is placed on each side of the W'heel boss
in such a manner that it bears on the surface outside
the holes. The Pawls should be secured rigidly on the
Rod, which may be connected to an operating lever
or foot pedal by Cranks and levers.

VENTILATING FAN
A novel use for the Meccano Fan, No. 157, is to add

realism to a model engine house or factory, etc.
Readers will be familiar with the circular holes made
in the walls of such buildings and fitted with a fan
for extracting the exhausted atmosphere inside. In a
Meccano model the circle can be formed from 2|*
small radius Curved Strips. The Meccano Fan fits
inside this circle, and bearings for its Rod are formed
by two 2J*x |*  Double Angle Strips placed at right

LARGER SLEEVE PIECES.—The
present size Sleeve Piece (No. 162)
has a very wide range of uses in the
Meccano system and is particularly
useful for representing cylinders on
small steam engines, chimneys, etc.
The ends of the part fit exactly inside
J* Flanged Wheels.

A larger sleeve piece for use with
H* Flanged Wheels would probably be
useful for a number of purposes,
although it is doubtful if it would be so
adaptable as the existing parts. The
Ship’s Funnel (No. 138) can be used in
many cases where a larger sleeve piece
is found necessary. This part is 1* in
diameter and fits exactly round a 1*
Pulley Wheel. At one end it is pro-
vided with perforated lugs, by means
of which it can be bolted down to
the model.

It would appear that the general
utility of the Ship’s Funnel is not
realised by many model-builders. An
extra long cylinder can be made by

securing two 1* Pulleys on a short Axle Rod and placing
each Pulley into the open end of a Ship’s Funnel, the two
being butted closely together. The length of the part
so formed is 4*, and the securing lugs at each end
enable it to be fitted in position. Such a unit can
be used also as a supporting column in certain struc-
tures. (Reply to K .  Chirgwin, Wootton Bassett, Wfffs.)

SCREW DRIVER AND SPANNER IMPROVEMENTS.
—Your proposed screwdriver may be of use in certain
cases, but its applications would be very limited. The
part would consist of the usual Screwdriver handle
and shaft, at the end of which would be fitted a cup-
shaped piece to fit over the bolt head. The advantage
of the present Screwdrivers, No. 36a and 36b, is that
they can be pushed through Meccano holes, and thus
be applied to bolts that are in awkward positions.

To make the Spanner with a round handle of the
same diameter as Meccano Rods would enable the
handle to be extended by Axle Rods and Couplings,
so that the tool could be used for holding nuts that
are awkwardly placed. The existing Spanners, how-
ever, can be adapted for this purpose by bolting
them to Strips. Two Strips should be used, one
being placed on each side of the Spanner, which is
securely gripped in position when the nuts and bolts
holding the Strips are tightened up.

The jaws a t  each end of the present type Spanner
are cut a t  different angles to the shaft, so that alternate
ends can be used for tightening nuts that are in
awkward corners. This useful arrangement would
be lost in your proposed new part. (Reply to B. Nelson,
Weston~super~M are . )

This well equipped model of an engineering workshop was constructed by J .  A. Picjus,
Winchmore Hill, N.21. The insertion of a penny in a slot sets the various machines in motion.

holes around the rim of the Ring Frames, and a Collar
on each Rod bears against the inside of the rim. There
are 1G holes in the rim of each Ring Frame, and the
spokes are arranged in every other hole. The spokes
on one side of the wheel should be opposite the spaces
between the spokes oh the other side of the wheel.

For an extra large wheel, 51* Curved Strips can
be used for the rim. Twelve of these Strips are neces-
sary for each side of the rim, and are bolted together
by their end holes. The two circles of Strips are spaced
apart by Washers on j|* Bolts.

In this case two 4" Circular Plates are used for the
hub, and 8* Axle Rods for the spokes. The Rods are
held in Collars secured to the outermost holes of the
Circular Plates by means of bolts, screwed into their
tapped bores and each provided with a Washer
beneath the head and another placed between the
Plate and the Collar. A Grub Screw in the other bore
of the Collar grips the Rod in place. The Circular
Plates are provided with Bush Wheels by which they
are secured to the Rod, and are so arranged that the
spokes of one are midway between the spokes of the
other. The outer ends of the Rods are attached to the
rim by means of small Fork Pieces.

Wheels such as these can be applied to various
uses, and are especially suitable for engine flywheels
or for the pulleys of large pit-head gears. For use
as flywheels their effectiveness would be improved
if the rim were made solid of a number of 5J* Curved
Strips, instead of only the two sets spaced by Washers.
To true up the wheels they should be mounted so that,
when spun round, the irregularities can be noted and
corrected by adjusting the spokes in the Collars.

angles in the form of a cross and secured to the Strips
by Angle Brackets. A Double Bent Strip attached to
one of the Double Angle Strips forms a second bearing
for the Fan Rod. To complete the effect, the Fan
should be operated from shafting or from a Motor
by means of a belt and Pulleys. A Fan is used for this
purpose in the model workshop illustrated on this page.

LARGE FLYWHEELS
A large wheel suitable for use as a flywheel or a

pulley can be made from two Ring Frames, No. 167B.
For use as a flywheel the parts should be bolted
together directly, but if intended for a pulley wheel

‘ they should be spaced apart by tw’o circles of 4" Curved
Strips placed face to face and secured on the Bolts
that join the two Ring Frames together. Two Bush
Wheels fixed on an Axle Rod arc used for the hub,
and each is provided with eight End Bearings in which
4* Rods are secured. The Rods pass through the
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Weaving with Meccano Dobby Looms
A Model-Building Triumph
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FOR many years past the Meccano Loom, described in
Super Model Instruction Leaflet No. 16A, has been

one of the most popular of all the larger standard Meccano
models. This model is capable of weaving hatbands,
neckties, etc., and large numbers of boys have built
it and operated it with success.

Owing to the comparatively simple nature of its
construction, however, this model is only capable of
weaving cloth of a rather coarse nature, its  texture being
that of a knitted article rather than that of a piece of
cloth or a handkerchief. Many
successful attempts have been
ma e by Meccano enthusiasts to
improve the original loom from a
mechanical point of view, but
little attention has been given
to  the production of cloth of
improved texture similar to  that
woven on actual looms. The
mechanical side of the model can,
of course, be understood by
almost any Meccano boy, but the
actual weaving involves problems
that can only be dealt with satis-
factorily by those who have
actually taken part in real weav-
ing.

The problem of weaving really
good material with a Meccano
Loom has been tackled recently
by Mr. J .  Yoxall, of Nelson,
Lancashire, who has not only the
necessary knowledge of Meccano,
but also has worked for many
years in a cotton mill as a loom
overlooker. This occupation has
brought him into contact with
almost every process through
which cotton passes before it
emerges as finished cloth, and it is
this knowledge that Mr. Yoxall
has applied to  the problem of building a Meccano Loom
to  weave real cloth. His first improved loom was similar
to that of the standard Meccano model, but was an
improved design capable of producing material of a
similar texture to good quality handkerchieves. His
latest efforts take the form of more elaborate and
complicated dobby looms by means of which intricate
patterns, including words and even sentences, can be
incorporated in the weaving of the cloth. These looms
are a very fine achievement, and represent Meccano model
building at its highest pitch of perfection. In this article
we shall describe briefly some of Mr. Yoxall’s looms.

The first loom to be built with Meccano parts had
many defects, and it was soon followed by the improved
model that at present forms the subject of Special
Instruction Leaflet No. 16A. The modified form of this
loom is shown in Fig. 3. This is capable of weaving
cloth similar to  that produced by the standard loom, the

cloth being made up  of 60 warp threads, and the finished
material about 3 in. wide. The cloth produced by this
loom is of rather better quality than that woven by the
standard loom, but the model contains little improve-
ment in design.

The loom shown on the right in Fig. 2 represents a
great improvement. Originally it wove cloth made up
of 208 warp threads. These threads were of much smaller
material than those used in the standard model, and
as the finished cloth was of exactly the same width, it

was very much finer and quite
up to  the standard of many ties
and scarves sold commercially.
The model has since been altered
to  enable it t o  weave cloth 4 |  in.
wide with a corresponding in-
crease in the number of warp
threads. The only outstanding
differences between this model
and that described in Instruction
Leaflet No. 16A are to  be found
in the cam machinery, healds
and reed.

The cams are built up from two
H"  Pulleys between which a
specially shaped piece of steel
is secured by means of two
i "  Bolts. This piece of metal
replaces the Double Brackets
found in the standard loom, and
results in a much smoother action
being transmitted t o  the picking
sticks. The reed is a piece taken
from an actual loom, and consists
of a number of very fine flat steel
wires. These are bound together
top and bottom, and are carried
between two pairs of Strips bolted
to  the sley.

The healds also are identical
with those used in a real loom.

They are stamped out from very* thin sheet metal, and
are much longer than Meccano Healds, Part No. 101.
The loops at  - each end are of a similar size to standard
holes, however, and these healds therefore can be mounted
on Rods in a similar manner t o  the Meccano Healds.

A few useful refinements that may be of interest to
those who have built or who intend to  build the Loom are
incorporated in all three looms shown in Fig. 2. The sides
of the sley, which keep the shuttle in its correct position,
are fitted with pieces of ribbon as shown. These pieces of
ribbon form a smooth surface against which the sides of
the shuttle rub, and in this way the shuttle movement
is made more reliable, and at the same time the shuttle
is kept clean and bright. The ribbons need to  be replaced
from time to  time, as they collect dust veryr rapidly.

A refinement is also added to  the shuttle when very’
fine weft is being used. This consists of a small piece of
fur about 1 in. in length, pasted on one of the inside

Fig. 1 ,  Mr Yoxall, Jr., with the two fine dobby looms described in
this article.
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from both a mechanical and weaving aspect. The designs
that these models can produce are practically of un-
limited variety. The larger loom, seen on the left, is
capable of weaving the word “Meccano,” a sample
of the work being shown at the base of the loom. The
smaller model weaves cloth of beautiful texture and

des ign ,  that
compares
f avourab ly
with any simi-
lar material.

For this type
of work the
ope ra t i ng
mechanism is
naturally fairly
compl i ca t ed ,
and is perhaps
beyond  the
ability of the
ave rage
Meccano en-

faces of the part. This fur presses lightly against the
weft wound on the spool, and in addition the weft is
passed through the fur before it enters the small hole
in the side of the shuttle. In  this manner a light retarding
effect is applied t o  the weft as it is fed into the warp,
and by this means the spool is prevented from unwinding
too freely.

It should be
noted that this
fur brake can
only be applied
to  the old style
Shuttle. If it is
wished to  fit it
to  a new style
Shuttle, t he
spring b r ake
must first be
removed, as
this is far too
fierce for deli-
cate work.

thusiast.
brief description may be of interest, however. Each
heald frame is attached to  a long lever as shown, and
this in turn is connected by a system of levers to two
specially made hooks. These hooks are about 5 in. in
length, and are pivoted at their ends to  the system
of levers just mentioned. The hooks proper can be
lowered at will, so that they engage with two hori-
zontally sliding Rods that move once for every cycle
of operation of the loom. Thus any of the heald frames,

seven in number, can be lifted as
required by a mechanism giving a
predetermined selecting movement.

This mechanism is the dobby, and
is to  be seen fitted on the top of each
loom. The dobby is exactly the same
mechanically in both models, but in
the larger one, in order to  weave longer
designs such as the word “Meccano/’
special framework has been fitted to
carry long lengths of lags, just as in
actual practice. In fact, the whole
movement of the Meccano dobby is

an accurate reproduction of a real
dobby. These lags are bars of wood
carrying pegs, the positions of which
can be altered at will. The lifting

of the healds is controlled by
the pegs coming in contact with

the mechanism of the dobby as
the lags rotate.

The mechanism rotating the lags
is operated, once for every movement
of the picking sticks, by means of
a crank incorporated in the mechan-
ism of the model. A long coupling
rod connects this crank with a
vertically moving hook, made speci-

ally for the purpose. At  every upward stroke this
hook engages with one of four Rods forming the drum
over which the lags pass.

All these models have been built by  Mr. J .  Yoxall,
Nelson, Lancashire, who has made this work his special
hobby. He is an invaluable adviser to anyone who is
interested in looms, and he will be only too pleased
to build models of looms for those who wish to enlist
his services.

AAs already
mentioned, the right-hand loom in Fig. 2 has recently
been altered so that an increase of l i i n .  in the width
of the finished cloth has been obtained. This increase,
in addition to  necessitating extra warp threads, also
made the enlarging of the heald frames and reed neces-
sary. The widening of the heald frames was a com-
paratively simple matter, but in order to  accommodate
the reed it was necessary to  reconstruct the sley slightly.
This alteration would of course be necessary in the
standard Meccano Loom if this change
were to  be carried out.

In the centre of Fig. 2 a much smaller
loom is shown. This has been specially
made to be carried about, and is therefore
compact and as light as possible. Its
construction and operation are almost
identical with that of the model just
described. This model has recently been
fitted with a motor, with which it
with surprising ease and reliability.
This is the first occasion, to  our
knowledge, on which a Meccano
loom has been successfully power
driven, and it seems to open up
a new field of Meccano model-
building.

The left-hand model in Fig. 2
is larger than the other two and
will actually manufacture hand-
kerchieves, the texture of the
material produced being in every
way up  to  good quality com-
mercial standard.

Although the framework of
this model is in many ways
different from that of the model
described in Instruction Leaflet
No. 16A, the mechanism is almost identical. The
only extra power required is for giving the Shuttle
greater impetus, and this is obtained by simply
increasing the tension on the Springs.

We come now to  a far more complicated and difficult
type of Meccano Loom. This is the dobby loom, two
examples of which are shown in Fig. 1, together with
Mr. Yoxall, jnr. These models are undoubtedly the
highest point yet reached in Meccano Loom construction,

Fig. 2. Three model simple looms that are capable of weaving cloth of fine texture.

works

Fig. 3. A modified reproduction of the standard Meccano loom
built by Mr. Yoxall.
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I New Meccano Models
Further Applications of New Blue-Gold Parts
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LAST month we dealt with the new introductions to
the Meccano range and showed a few examples of

their many applications. The models illustrated here
show more instances where great improvements are
effected by the use of the new parts. In  general, the
Strip Plates and Flexible Plates give the models
much more solid appearance, and in consequence
add to their realism.
Stamping Mill

This simple model can be built with Outfit
A, yet it has quite a solid appearance, and is
interesting to  construct and operate. An
added feature is the use of the lanterns
from the Meccano Lighting Set to illumin-
ate the operating mechanism. One of the
lanterns can be seen at the back of the model,
and the other is mounted under the roof.

A Strip is bolted to
each corner of the
Flanged Plate forming the
base, and these are connected
together at their upper ends
by 2 | "  Curved Strips as
shown. Two 24" Strips are
bolted between Angle Brackets

strengthened by means of Strips as shown. The Strips
support also a further Sector Plate used for the top of the
bonnet, and the new 2|"  x Flanged Plate is mounted
at the front, between the upper and lower Sector Plates,
to  form the radiator. The cab is built up from Strips to

which 24"x24" Flexible Plates are bolted at the
back and top.

A seat is made from a Double Angle Strip,
and a dummy steering wheel is represented by a
Bush Wheel on a 3|" Axle Rod. A 4" Axle
Rod is journalled in the Flanged Plate and a
similar Rod is journalled in the lower Sector
Plate. These Rods carry Road Wheels for
which mudguards are provided by 54"
Strips at the front and by 2.|" Strips fitted
at each end with Obtuse Angle Brackets,
at the rear.

Two 54" Strips are bolted to the upper
holes of Trunnions that are secured to  the
5 "x2£"  Flanged Plate, and at their
upper ends are extended by 2|" Curved
Strips. Cords are tied to  the top of the
jib so formed and to the back of the cab
to  retain the jib in position. A Crank
Handle carries two 4" Pulleys between

which the hoisting cord is wound, and the other end of

a

Fig. 1. A Simple Model Stamping Mill.

secured to the 5|‘
Strips, and carry 24"x2j"  Flexible Plates that are
attached to the Curved Strips by a 24" x Double

the cord passes over a J" loose Pulley at the jib head
and is tied to  the hook.

Angle Strip. Two Flat Trunnions, bolted to  the side Al"  Pulley is mounted on a |*  Bolt carried in an AngleFlanges of the base plate, carry 24" Strips that are
joined at the top by a 2£" X 4" Double Angle Strip to
which a Reversed Angle Bracket is bolted. A 34" Rod

Bracket that is bolted to  the cab top. The Pulley repre-
sents a searchlight but can be replaced by one of the
lanterns from the Meccano Lighting Set.

slides in the upper hole of the Reversed Angle Bracket
and in the centre hole of the Double Angle Strip and
carries two 1" Pulleys. The lower Pulley forms the
stamp and the upper one is struck on the underside
by Flat Brackets bolted to a Bush Wheel. The
Bush Wheel is carried on a Crank Handle
journalled in two vertical 2j"  Strips,
and retained in place by
Spring Clips. As the
Bush Wheel rotates,
the brackets raise the
stamp, which drops
again as soon as it is
released.

Parts required for Stamp-
ing Mill: 4 of No. 2; 6 of No.
5; 2 of No. 10; 4 of No. 12;
1 of No. 16; 1 of No. 19s;
2 of No. 22; 1 of No. 24;
2 of No. 35; 33 of No. 37; 2 of Fig. 2. Motor Breakdown Crane.
No. 48a; 1 of No. 52; 2 of No. 90a;
1 of No. 125; 2 of No. 126a; 1 Lighting Set.
Motor Breakdown Crane

Parts required for Breakdown Crane: 8 of No. 2; 1 of No. 3;
9 of No. 5; 4 of No. 10; 1 of No. 11; 7 of No. 12; 4 of No. 12c; 2 of
No. 15b; 1 of No. 16; 2 of No. 17; 1 of No. 19s; 4 of No. 22; 1 of No.
23; 1 of No. 24; 4 of No. 35; 66 of No. 37; 1 of No. 37a; 2 of No. 38;

1 of No. 40; 1 of No. 44; 5 of
No. 48a; 1 of No. 51; 1 of No.
52; 2 of No. 54a; 1 of No. 57c;
4 of No. 90a; 2 of No. 111c;
2 of No. 126; 2 of No. 126a;
1 of No. 176; 4 of No. 187;
3 of No. 190; 2 of No. 191; 2
of No. 192.
Hay Cart

This amusing model
shows a novel use for the
2 | "x2 | "  Flexible Plates.
The body of each horse is
formed by curving a Plate

as shown and securing 2|"
Strips to Angle Brackets that
are bolted inside the Plate.

Two 24" Curved Strips form the neck,
and Flat Brackets are bolted to these

for the head.
The cart consists of a 54" X 2|" Flanged Plate to  which

are bolted a pair of Trunnions and a pair of Flat Trun-
nions for carrying the wheel axles. The Plate is mounted
with the flanges uppermost and the shafts are bolted to
two Double Brackets that are secured t o  the front

9

P

The chassis of the model shown in Fig. 2 is made by
extending a 54" X 24" Flanged Plate by means of a
Sector Plate, the two being joined together by 54"
Strips bolted along the edges. The sides are each formed
from two Flexible Plates, 5 f*x2j"  and 4j"x24",
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flange. One horse is held in the shafts by a 2" Axle
Rod and Spring Clips, and the front horse is connected
to the shafts by lengths of cord that are attached to
a 2" Rod passed through the Flexible Plate.

Parts required for Hay Cart and Horses: 2 of No. 2; 8 of No. 5;
4 of No. 10; 2 of No. 11; 8 of No. 12; 2 of No. 16; 2 of No.
17; 4 of No. 22; 6 of No. 35; 24 of No. 37; 4 of No. 37a;
1 of No. 40; 1 of No. 52; 4 of No. 90a; 2 of No. 111c;
2 of No. 126; 2 of No.
126a; 2 of No. 190.
Telpher Span

In this model the
telpher bucket is made to
travel to and fro along a
cord that can be secured
to a wall or post in any
convenient position. In
Fig. 4 only a short length
of cord is shown, but this

this and over an Axle Rod near the upper ends of the
121" Strips, and is passed round the Pulley on the
wall bracket. The ends of the cord are tied to  the
2 | "x | "  Double Angle Strip of the bucket. When
the Motor is set in operation the bucket is made to
travel along the carrying cord.

Parts required for
Telpher Span: 4 of
No. 1; 6 of No. 2;
1 of No. 3; 8 of No. 5;
2 of No. 11; 8 of No.
12; 2 of No. 12c;
3 of No. 16; 1 of No.
17; 1 of No. 18a;
2 of No. 19b; 4 of
No. 22; 1 of No. 23;

1 of No. 24; 8 of No. 35; 61 of No.
37; 4 of No. 37a; 7 of No. 38; 1 of
No. 40; 1 of No. 48; 3 of No. 48a;

Fig. 3. Hay Cart and Horses. 1 of No. 52; 2 of No. 54a; 2 of No. 90a;
2 of No. 111c; 2 of No. 126; 2 of No.

126a; 1 of No. 176; 2 of No. 191; 1 of No. 198; E6  Electric Motor.
is for compactness for the illustration.

The 54" x24" Flanged Plate at the base carries
Angle Brackets that should be screwed down to a
baseboard. A 12J" Strip is bolted to  each corner of
the Plate and the two front Strips are connected together
at the top by a Double Bracket. The rear pair are

The construction of the hut should be quite clear
from the illustration in Fig. 5. A 5 | "x24"  Flanged
Plate forms the back of the hut and has 2|" Strips bolted
to  it. The sides are filled in with 5 J "x2 | "  Flexible

connected to the front pair in
the third holes from the top. M
The structure so formed is
strengthened by a H"x | "
Double Angle Strip at the front, ® \ \ \
and by 2|" Curved Strips and
5j" Strips at the sides. Two
crossed 5j" Strips are fixed as
shown, by Angle Brackets. The roof
at the rear is formed from a Hinged Flat
Plate and is supported by two 5J" Strips
to which it is attached by Obtuse Angle
Brackets.

For the wall bracket, two Trunnions
are bolted to a 24" Strip which carries also
a Double Bracket. The 2|"  Strip should be
screwed to a post or other convenient sup-
port and, when the base is screwed down,
a length of cord should be stretched tightly
between the Double Bracket and the l | "x

Double Angle Strip near the top of the
front 12|" Strips of the base. A loose
Pulley is carried on
journalled in the two
wall bracket.

The telpher bucket
Sector Plates and two
Plates, the sides being strengthened by
24" Strips. At its upper end, the bucket
is pivoted to 24"
Strips attached to
Flat Trunnions that
are connected by a
24" x j "  Double" Angle
Strip. A 3j" Axle Rod
journalled in the Flat
Trunnions carries a 1"
Pulley that runs on the
carrying "rope/*

The Motor carries a
1" Pulley on the armature spindle. This Pulley drives
a 3" Pulley on a Rod carrying a further 1" Pulley Wheel
that drives another 3" Pulley. The Rod of the latter
carries another 1" Pulley, and cord is passed round

Plates and a 2 | "x2 | "  Flexible Plate forms the roof.
The 2j* Strips at the side of the roof are inclined upwards
towards the front and their ends are connected to  the
54" Strips by Flat Brackets. The front Strips are
spaced apart by 24" X Double Angle Strips. A 2j"  x
1 | "  Flexible Plate is secured to  the Flanged Plate
by Angle Brackets and forms a seat.

The brazier is built up from 24" Strips and Curved
Strips. A bottom is formed by two Trunnions and
two Flat Trunnions, and to  the Flange of each Trunnion
two 2j" Strips and a 2|" Curved Strip are bolted.

Further Curved Strips are fixed in place by
Angle Brackets. The model is com-
pleted by the addition of a poker that
can be seen inside the hut, and con-
sists of a 3j" Axle Rod with a
loose Pulley held in place by Spring
Clips.

Parts required for Watchman's Hut:
2 of No. 2; 9 of No. 5; 2 of No. 10; 6 of

No. 12; 1 of No. 16; 1 of No. 23; 2 of
No. 35; 34 of No. 37; 3 of No. 37a;

2 of No. 48a; 1 of No.
52; 4 of No. 90a; 3 of

No. 111c; 2 of No. 126;
2 of No. 126a; 1
of No. 188; 1 of No.
190; 2 of No. 191.
The models de-

scribed above show
but a few uses for

the new Meccano parts,
but they serve to show

how greatly the appear-
ance of a model can be

improved by  filling in the
(Left) Fig. 5. watch- open spaces with the Strip
man’s Hut and Fire. pl a t e s  Qr  F jexible pIates> Road

Wheels and the Hinged Flat
Plate are used to advantage in the Motor Break-

down Crane and Telpher Span respectively. The new
parts make possible the construction of a greatly in-
creased range of models; and the greater realism ob-
tained, and the increased scope, add much to the
fascination and interest of model-building. The new
Manuals show a large range of entirely new models.

Fig. 4.
Telpher Span.

a l j "  Axle Rod
Trunnions of the

is made of two
4 | "x2 | "  Flexible

9

ft
Watchman’s Hut

$
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Prizes for Model-Builders
“New Year” Competition
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If you own a Meccano Outfit this competition offers you

a fine chance to  win a prize. If you have won a prize
before you may be successful again. If you have not,
there is all the more reason why you should send in an
entry for this month's contest, for there is nothing
whatever to prevent you from winning one of the many
valuable prizes listed at the foot of this page, if you set
to  work right away and build a new and original model.

All you have to  do is to think of a new model, no
matter how simple, and construct it as neatly as possible.
Boys and girls of any age may compete and a competitor
may submit more than one
model for consideration. No
special entry forms are need-
ed and there are no fees to
be paid.

You may use any number
of parts in constructing the
model you wish to  enter, but
it is a mistake to think that
the more complicated a
model is, the better the
chance you will have of
winning a prize. Very often
indeed the reverse is the
case, and a simple model
that is well proportioned,
and which displays sound
constructional features, se-
cures a prize in preference to
a model in the construction of which the chief aim has
been to  produce an intricate piece of mechanism without
any regard either to  proportion or correct principles.
That is the reason why so many apparently simple models
have appeared among the successful entries in recent
contests.

In entering this contest you should try to  be as
original as possible in your choice of a subject, for in
making the awards the judges will pay special attention
to  models showing initiative and which are not simply
variations of models included in the Meccano Manuals
of Instructions.

for readers living in the British Isles and under 14
years of age. Section C for readers of all ages living
overseas.

We wish to remind intending competitors that it
is not necessary t o  send the actual model; a good photo-
graph or a clear drawing is all that is required. Please
take special care to  see that your age, name and address
appear on the back of each photograph or sheet of
paper used, together with the letter A, B or C, indi-
cating the Section in which you are entering the model,
and the name of the competition, i.e. “New Year"

Model-Building Con te s t .
Photographs or drawings
need not be your own
work, but it is absolutely
necessary that the model
itself is your own unaided
work.

If your model incor-
porates any special me-
chanical or structural
features that  are not brought
out well in your photo-
graphs or drawings, be sure
to  include with your entry
a short description that
will make everytliing clear.
The descriptions should be
as short as possible con-
sistent with lucidity.

Address the envelope containing your entry to  “New
Year" Model-Building Contest, Meccano Ltd., Binns
Road, Liverpool 13. I t  should be noted that drawings
or photographs of prize-winning models become the
property of Meccano Ltd., but unsuccessful entries
will be returned if a stamped addressed envelope of
suitable size is enclosed with the entry.

Readers living in Great Britain and Ireland must
forward their entries so as to  reach Liverpool not later
than 30th March, 1935. In order to  give overseas en-
trants plenty of time in which to build their models
we have extended the closing date for Section C to

31st May, 1935.
The full lists of prize-winners

will be published in the "M.M.”
as soon after the closing dates
as possible, and all successful com-
petitors will be notified personally
by letter. A selection of the prize-
winning models will be described
and illustrated in a future
and if suitable will be included
also in forthcoming Meccano Manuals.

A prizewinning model from a
past model-building contest is illus-
trated on this page. The model is
only a very simple one, but it earned
a prize for i ts  neat and solid
construction.

A simple model of a sports motor car that won a prize for J. F, Huson in a Meccano
model-building competition. It is not necessary to possess a big Outfit to build a successful

competition model.

There are thousands of interesting
subjects for you to choose from, but
if you cannot think of a really original
model try to  incorporate in your car,
aeroplane, locomotive or other model
a new use for a Meccano part or a
little detail work so that the finished
model is as realistic as possible.

All models submitted must, of
course, be new. That is, models must
not be copied from the Meccano In-
struction Manuals or other Meccano
publications.

Entries will be divided into three
Sections as follows: Section A for
readers living in the British Isles
and over 14 years of age. Section B

nnnnnnnnnnnnnnnannnnannnnnnnnn

1935  “New Year”
Model-Building Contest

The Prizes
S The prizes in Sections A and C are as follows:
H First Prize: Meccano or Hornby Goods value .£3-3$. n
H Second Prize: Meccano or Hornby Goods value £2-2s. r-,
H Third Prize: Meccano or Hornby Goods value £ l - l s .  r-j
pi Eight Prizes of Meccano or Hornby Goods value 10/6. n
H Eight Prizes of Meccano or Hornby Goods value 5/-. n

Certificates of Merit. Q
In Section B the prizes are:
First Prize: Meccano or Hornby Goods value £2-2$.
Second Prize: Meccano or Hornby Goods value £1-1$,
Third Prize: Meccano or Hornby Goods value 10/6. O
Eight Prizes of Meccano or Hornby Goods value 5/-. El
Eight consolation awards of Meccano or Hornby

Goods value 2/6 .
Certificates of Merit.
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Launching Device for
Another Inventor Makes

Ships’ Lifeboats
Use of Meccano

THE task of launching a ship’s lifeboat in a heavy sea is difficult
and dangerous, and only too frequent are the occasions on

which it ends in disaster, the boats being smashed before
reaching the water, and the occupants thrown into the sea, often
with little hope of rescue. One of the chief
sources of trouble is the rolling of the vessel, which
causes the boats first to swing outward while being
lowered from their davits, and then to crash back
against the side of the ship. It  is possible for the
lifeboats along the whole of one side of a vessel to
be put out of commission on account of the ship
taking a heavy list. In such a case the remaining
boats, even if they can all be launched without
mishap, are unlikely to provide sufficient
accommodation for all persons on board.

Mr. J .  Hore, of Liverpool, has spent several
years in experimenting with a view to finding
some means of successfully launching
lifeboats in all conditions. He is
himself a seafaring man, and from
his personal experience and observa-
tion he has devised an ingenious
arrangement to prevent boats from being
damaged before reaching the water, and
also to enable them to be launched even when
the ship has a heavy list. It is interesting to
note that in workingout the device, for which he
has taken out provisional patents, the inventor
made use of Meccano parts. The Meccano
model illustrated on this page demonstrates
clearly the proposed method of operation.

The essential features of the apparatus are
the guide rails and two sliding units that grip
the side of the boat to prevent it from swinging
away from the ship’s side. The guide rails
normally lie parallel to the ship’s deck, but can
be lowered in a few moments to the perpendicu-
lar position ready for the lifeboat to be lowered.
In the model, the guides consist of 9V Strips that are shown
folded away in Fig. 1. They are pivoted on K Bolts, one in the
end hole and the other in the second hole from the end ; and the
outer ends of the Strips rest on Angle Brackets. They are pre-
vented from slipping off by Bolts passed
through the Strips and screwed into the
bosses of Threaded Cranks at the rear
of the Plates forming the ship's side.
These Bolts serve also as locking pins
when the guide rails are in
position for use.

Fig. 2 shows the guides in
their perpendicular position with
the lifeboat ready to be lowered.
Special clips have been devised to
hold the rails to the ship's side,
and also to prevent fore-and-aft
swinging motion when the vessel
pitches badly. In the model these
consist of Flat Brackets bolted
near the lower ends of the Strips
and bent like Reversed Angle
Brackets, each wdth a piece filed
away to admit the shank of a bolt.
The slots face outward when the
rails are perpendicular, and fit
behind the heads of bolts each
attached to the Flat Plates by two
nuts. The heads of the bolts hold

other side of the plate a IK  Angle Girder is fixed and the bolts
holding this also secure a Strip. The purpose of this Strip is
to clamp a short length of Spring, cut from Part No. 43, carrying

a l *x r  Angle Bracket. The Angle Brackets
on each sliding member are provided with

Bolts, and these form the clips that hook
over the side of the lifeboat, as shown
in Fig. 2.

When the davits are swung inboard and
the boat rests on its chocks, the sliding units
are stowed on deck on short rails consisting
of Strips, as seen in Fig. 1. The rails fit
between the pairs of Pulley Wheels, and a

stop is fitted on the end of each.
Pivots are arranged so that the rails
can be raised until their outer ends
are brought into line with the upper
ends of the guide rails down the
side of the ship.

To launch the boat the locking pins,
Bolts, are removed from the guide

rails, which are lowered from the
horizontal to the vertical position.
The locking pins are reinserted to hold
the rails in place. Meanwhile the boat
is being raised clear of its chocks and

swung outward. I t  is then lowered until
the gunwale is just below the deck level,
and the sliding units are lowered by
tipping up the short rails.

The lower illustration shows how the
clips fit over the gun-wale of the lifeboat,
and in actual practice they would be held
secure by pins. As soon as the boat
reaches the water the pins are removed

Fig. 1 and the sliding members unhooked. They
are prevented from dropping off the ends

of their rails by stops, so that they can be hauled back again later if
necessary, or re-engaged with the boat for raising it. It will be
observed that, although the boat is held to the ship's side through-
out its descent, it  is not secured rigidly. The springs allow flexibility
for the boat, and absorb any sudden shocks that may be imposed

upon it by the movement of
the ship.

Time is an important factor
when a lifeboat is being launched,
as it may be essential for the
vessel to be abandoned in the
shortest possible time, or the boat
may be needed to go to the
assistance of a person wrho has
been washed overboard. Very
little time is occupied in arranging
the guide rails and guides in
position, and these operations can
be carried out simultaneously
with the raising of the lifeboat
from its chocks and swinging it
outboard .

If the ship has a list, the
boats can still be launched,
provided that they can be swung
into position over the ship's side.
The guide rails and slides prevent
them from fouling the plates.

Since the preparation of this
article and the accompanying

the rails to the ship’s side, and
whichever way the vessel pitches
one of the bolts takes the strain and prevents to-and-fro movement
of the lifeboat.

The sliding units are each built up by bolting together two
Corner Brackets to form a square flat plate, and at each corner is
a long Bolt on which a K loose Pulley is free to rotate. At the

illustrations, the inventor has
carried out certain modifications to the arrangement. Instead of
the sliding units being housed on the short tip-up rails on the
outboard side of the lifeboat, they are transferred to fixed rails
on the deck, and slide under the boat, to be stowed on the inboard
side. This avoids the possibility of damage being done by heavy
seas breaking over the deck.
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A South African Club with a Great Record
The Malvern (Johannesburg) M.C. was founded in April, 1921,

by Mr. E. W. Sykes, who except for a brief interval has been
Leader ever since. There were then only 12 members, but the
attractive programmes arranged gave these such enjoyable times
that recruits quickly flowed in and to-day the club is a large and
successful organisation with 80 members, of whom 30 are in

the Girls' Section.
In its early stages the club was associ-

ated with the Malvern Wesleyan Church,
but in 1932 the connection was severed
and the club began an independent career
in which it has been increasingly successful.
Its record is one to be proud of. Nearly 200
members have passed through it since its
formation and the programmes they have
enjoyed have included a splendidly varied
succession of model-building meetings and
social and athletic events. Full support
has been given to other clubs in Johannes-
burg and district, and officials and members
of the Malvern M.C. played leading parts
in the formation of the Transvaal Meccano
Club Union, the purpose of which is to
encourage the formation of new clubs,
and generally to develop the spirit of the
Meccano Guild and to pursue its aims
and objects.

A special feature has been made of
charitable work. In its lifetime the club
has raised £450 for purposes of this kind,
and the personal efforts and hard work
of members in this direction, together
with their constant endeavours to foster
friendship and manliness and to encourage
the growth of team spirit, recently called
forth well deserved commendation from a
Johannesburg newspaper of wide circulation.

In discussing the reasons for its progress,
the Leader points out that members have
been encouraged to regard the club as
their own and have always accepted a full
share of the responsibility for its success.
He emphasises the value of the spirit of
comradeship that has prevailed throughout
the club's history, and has enabled it to
tide over dark periods. This is referred to
by others who have been members for
lengthy periods and have held official
positions, and these agree that the example

of the Leader himself has been a very important factor in creating
pride in the club and determination to make it one of the best
in the world.

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:
BATH — J ,  Denby, 11, Sansdown View, Combe Down.
GATESHEAD—T, Souter, 98, Rectory Road, Bensham.
HOLLAND— J .  Burger, Breestraat 86, Beverwijk.
MACCLESFIELD— A. Morlidge, 4, Blagg Street.
REDHiLL—P. I. Neale, "South Court," London Road.
STALYBR1DGE —N. Shaw, 31, Lindsay Street.
WARLTNGHAM —W, IL Griffith, Fir Croft. Succumbs Hill.

New Year Greetings
It is with great pleasure that I wish members of the Meccano

Guild a Happy and Prosperous New Year, Membership of the
Guild and of Meccano clubs grows more quickly now than any
other time, for many boys become acquainted with Meccano
during the Christmas and New Year season and learn for the
first time of the fun that association with other enthusiasts brings
with it. I give a cordial welcome to all
newcomers and assure them that I shall
do my best to ensure for them the greatest
enjoyment from their hobby.

Room for New Clubs
Looking back over the past year, I cannot

help feeling gratified by the progress that
the club movement has made. The older
clubs are stronger, and their activities cover
a wonderfully wide range of pursuits that
are helping to fit boys for making the best
of things in work and play; and the newer
clubs are showing encouraging promise.
Unfortunately, the pleasures of club life are
still denied to many Guild members. In
scattered districts this often is unavoidable,
and in these cases lone members must con'
tinue to rely upon correspondence with me,
and with other Guild members through the
medium of the Correspondence Club, for the
friendship that the Meccano Guild brings
with it. In many centres the time is ripe
for the establishment of Meccano clubs,
however, and every Meccano enthusiast who
is not within easy reach of the headquarters
of an existing club should talk over with his
friends the possibility of forming a new one.
In this he should not be deterred by the
thought that he cannot immediately form a
large club with great resources. Some of the
largest and most successful of Meccano clubs
have had very humble beginnings and pro-
vided the right spirit is there, as much fun
can be obtained from meetings of a few
friends in their own homes as from the
operations of a large club with well -equipped
headquarters.

I am particularly interested in small
friendly clubs, and I hope that the founders
of any organisation of this kind, however
small it  is, will write to let me know what
they are doing in order that I may help them. One way in which
I can do this is to include notices of their meetings in the “Club
Notes*’ page. This is not reserved for affiliated clubs and I shall
be only too pleased to include in it reports of the proceedings
of newly'formed clubs and thus to give them publicity that will
help to secure recruits.

Join the Correspondence C lub
The Correspondence Club also has made excellent progress

during 1934. Entries have been on a record scale and many
promising friendships have been formed through the medium
of this organisation. New members of the Guild particularly should
think over the advantages that the Correspondence Club has to
oiler, and I shall be pleased to forward a copy of the necessary
entry form to any member who is interested.
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Meccano Club Leaders
□ No. 78 .  Mr. E. W.  Sykes
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□ Mr. E. W. Sykes was the founder of the Malvern
□ (Johannesburg) M.C., and has been Leader during
□ the greater part of the club’s existence. Model-
□ building Evenings, Concerts, Games, Rambles
□ and Sports Meetings arc included in the programme
□ and the dub is remarkable for the splendid Exhibi-
□ lions and Sales of Work that have been arranged
□ in aid of charities.
□
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Holy Trinity (Barnesbury) M.C—-An excellent
display of models by junior and senior members
and a Hornby Electric Railway planned on a very
large scale were the central features of the club's
15th Annual Exhibition. A realistic model of an
aerodrome was constructed for use in association
with the railway layout and other attractions in-
cluded frequent Cinema and Lantern Lectures; a
Handicrafts Stall on which objects constructed by
members of various sections of the club were dis-
played; a fine Art Gallery that included the ‘‘Latest
portrait of King George V"  by S. T, Amp, a picture
of A. Bea by H. Oney, and other astonishing
works of art; and a Refreshment Buffet. The increase
in membership has made a reorganisation necessary
and the club’s affairs are now to be governed by
a Committee of Control. Club roll: 65. Secretary:

J .  A. W. Hines, 331,
Liverpool Road, Islington,
NJ .

South Parade Modern
School (Cleckheatonj M.C.
Membership has increased
satisfactorily and members
are keenly interested in
Mode!-building and Hornby
Train Evenings. The models-
built have included cranes,
motor cars and bridges. A
Kodascope Show has been
given by the secretary*.
Boxing Matches are now
being arranged. Club roll:
22. Secretary: K. Walker,
12, George Street, Cleck-
heaton, Vorks.

NEW ZEALAND
Wellington Boys' Insti-

tute M.C.—E x c e 1 I e n t
models built by members
were displayed in the
window of J .  S, Land
Ltd., Wellington, and a
proportion of the prizes
awarded was contributed
by successful members to
the club funds. Guest Night
attracted a large attend-
ance. A special invitation
programme was typed for
this event, and a display
of models, games and
refreshments ensured a
splendid evening. Merit
Medallions awarded to
members were presented
by Mrs. Ba via nd. The chib
room is closed for a short
period during summer,

and indoor meetings are to be resumed on 2nd
March with an interesting new programme of lectures
and Model-buitding Contests. Club roll: 15. Secretary:
E. H. Spears, 70, Cuba Street, Petone.

SOUTH AFRICA
Malvern M,C. —-The usual excellent programme of

Model-building Evenings, Rambles and other events
has been followed and has included a specially
interesting visit to the Johannesburg Signalling
Cabin. Great enthusiasm prevailed a t  the Prize -
giving Social. The musical programme was provided
by members and prizes were presented by Mr. Dall.
The “Ramblers" won the Sports Shield, and tied
with the “Rangers" for the Cup presented for club
vrork. The Leaders of the two sections caused great
amusement by walking up together to receive the
Cup, and returning with each holding one of the
handles. The Treasurer’s report surprised many
visitors by revealing the extent of the charitable
work carried on by the club. Club roll: 80. Secre-
tary: A, Hubbard, P.O, Box 8, Cleveland, Johannes-
burg, South Africa.

Pioneer (Pietermaritzburg) M.C.- -This club ,the
first established in South Africa for coloured boys,
is now well established and excellent Model-building
meetings are being held. Affairs are conducted by
mem tiers themselves, the Chairman and secretary
being elected by them, and a visit by Mr. E. Sykes.
Leader of the Malvern (Johannesburg) M.C,, has given
great encouragement. A Boys’ Brigade has been
organised by the club. Club toll: IU. Secretary: A, H.
Alley, 461, Burger Street, Pietermaritzburg.

Wednesbury and District M.C.—Interest of members
is stimulated by competitions between the “Nuts'’
and "Bolts," and a small shield is to tie awarded to the
more successful section, A large model workshop has
been built and an attractive Table Tennis Tournament
has been held. "A’ufe and Bolts" the chib magazine,
is a bright production, the most recent issue including
articles on "Ik'minglnnjr’s Reservoirs " "The America's
Cup" and “How Matches are Made" A Lantern
Lecture on "British Railways" has been given by the
secretary. Chib roll: 11. Secretary: A. L. Morgan,
17, Cobden Street, Fallings Heath, Wednesbury,

Tynecastle School (Edinburgh) M»C«—Good progress
is being made with model-building operations. H allow-
’een was celebrated by a very successful party, a t
which each section of the dub in turn acted a charade.
One of the members created a record by securing 20
apples in 20 seconds when
“docking," or “ducking,"
began! A visit has been
paid to the Dairy Engine
Sheds. Club roll: 35, Secre-
tary: R. A Forsyth, 41,
Caledonian Crescent, Edin-
burgh,

Dagenham M.C.— B u s y
times are being enjoyed by
members and two new sec-
tions have been formed for
Juniors and Girls respec-
tively. Three groups have
been formed for model-
building and other pur-
poses, and the winning
group a t  the end of each
month arranges the meet-
ings for the following
month. An enjoyable even-
ing was spent in electrical
demonstrations, a shocking
coiI a rousi ng spedal i nterest.
Hie club has given a Con-
cert, with separate after-
noon and evening perform-
ances for children and
parents respectively, and
au excellent Exhibition also
has been held, Club roll:
54. Secretary: P. Bush, 121,
Church Elm Lane, Dagen-
ham, Essex.

Exeter M.C.—Encourag-
ing enthusiasm continues to
be reported and a high
standard of model-building
skill is being maintained.
Recent models built include
a heavy "Scammell” Lorry,
a reproduction of the Cufi-
ard White Star liner,
"Qwren Mary," and various cranes, bridges and motor
vehicles. The Cycling Section continues to meet
regularly, members priding themselves on being "all
the year round" cyclists. Club roll: 35. Secretary:
D. Legg, 25, Chute Street, Newtown, Exeter.

Worcester Y.M.C.A, M.C.— A very satisfactory
report on the first year's work was presented at the
Annual Meeting, when officials for the year were
elected. An attractively varied programme is now
being followed. Junior members meet on Tuesdays
and Fridays, and senior members on Saturdays, for
Model- building, Wireless, Gymnastics and Games.
A Prize Fund scheme is being given careful considera-
tion by the officials. Club roll: 12. Secretary: R. J .
Baker, “Avondale," Lowell Street, Worcester.

Kendal M-C.— Great efforts to provide interesting
and attractive meetings are being made. Model -
building Evenings have been varied by Games Nights,
and an enjoyable Concert and Cinematograph Show
have been arranged. Model- building work has been
organised in preparation for an Exhibition. Several
new members have been enrolled, and other Meccano
boys interested in club work will be heartily welcomed.
Club roll: 10. Secretary: Mr. L. Haslam, Middleton,
Kirk by Lonsdale, Carnforth.

Old Charlton M,C.—A “Serial Story" provided an
interesting evening. Each member in turn con-
tributed to this, continuing until he felt that his
instalment was becoming uninteresting, when it was
continued by the next member on the list. The
complete story is reported to have been "weird and
wonderful," and the experiment caused great amuse-
ment, Special subjects, such as cranes, workshops,

A happy group of members of the Ipswich M.C. with their Leader, Mr. W. Sheppard, in camp at Southwold. This
club was affiliated in February, 1930, and the summer camp usually arranged helps to develop a splendid spirit of
comradeship. Concerts in which the club orchestra plays a great part, Exhibitions and other social events add to

the enjoyment of club life.
Lectures have been given on Railways and Aeroplanes,
and a particularly interesting talk on "Egypt" was
given by Mr. N, D. Carter. A Lending Library for home
reading has been formed, and a club magazine is
now published. Models recently built by members have
included a timber truck, several cranes and aeroplanes,
and an anti-aircraft gun. Enjoyable games have been
played at  the end of several meetings. Members
particularly enjoy charades. Club roll: 21, Secretary:
R. Bidmead, High Street, Corsham.

Whitgift School M.C. -An excellent series of prac-
tical meetings have been held, at which members have
been busy constructing a variety of models, including
an efficient wax modelling machine that was specially
attractive to members. A visit was paid to the works
of Trojan Ltd., where spot welding and ordinary
welding processes were watched. The operation of
a planing machine and examination of a cut away
Trojan car showing the working of the pistons, gears,
etc., were very interesting features. Club mil: 48.
Secretary: J .  A. Watson, 23, Addiscombe Avenue,
Croydon,

Sutton Valence M.C.—Members are diligently
practising model-building, chiefly in preparation for a
■'New Model Contest." Two Meccano Outfits have
been secured for club use and a Hornby Train Section
also is being formed. Experimental talks on “ J i r
Pressure,” “H'ater Pressure" "Electricity" and
"Fireworks" have been given. A Football Team has
been formed and made an excellent show in its first
match, against the rest of the school. Club roll: 16.
Secretary: C. G. Ledger, Little Bekingham Fann,
Sutton Valence, Nr. Maidstone.

vehicles o£ the future and aircraft are being dealt with
on Model-building Evenings and splendidly varied
entries arc being received. A Cinematograph Show
has been given by one of the members and enjoyable
visits have been paid to the United Glass Bottle
Manufacturers’ Works, and a large Dairy and Bakery,
Club roil: 22, Secretary: W. Jaques, 60, Gurdon Road,
London, S.E.7.

Comer House (Corsham) M,C.— Members are show-
ing great keenness and enthusiasm, and met a t  each
other’s houses for successive meetings while trying to
find a suitable club room. Entries in Model-building
Contests are built a t  home, and arc judged and dis-
cussed a t  meetings by the President and Vice-President,
At one meeting a special prize was awarded to the
youngest member of the club for an excellent model
of a railway truck and buffer stop. Splendid Lantern
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LXXIV.—HORNBY ELECTRIC RAILWAYS

IN previous articles we have referred in detail to
Hornby Electric Railways, but important develop-

ments that have been made this season make it desirable
to return to the subject.

I t  is often thought that miniature railways that are
electrically operated require expensive and complicated
apparatus in order to  secure a satisfactory power supply
for the working of the trains. Actually this is far from
being the case with the modern Meccano and Hornby
equipment that is
available. If there
is a house mains
supply available,
and this is alter-
nating current,
the operation of a
Hornby Electric
Railway by  means
of a Meccano
Transformer is a
simple and defin-
itely sate plan.
Meccano Trans-
formers are scien-
tifically designed
and constructed ,
and their insula-
tion is tested at a
pressure of 2,000
volts. Full details
of the various
types will be
found in the cur-
rent Hornby Train
catalogues.

There are two

control of speed and reversing. This is a very useful
arrangement and one that makes for convenience in
handling and realism in operation.

With these automatic reversing locomotives i t  is
possible to carry out train movements practically
without handling the train at all. Hornby Rolling Stock
is fitted with automatic couplings that engage when
two vehicles are pushed together, so that a complete
train can be assembled without any actual touching by

hand either of the
locomotive or of
the stock. When
used in conjunc-
tion with the
Hornby Control
System for signals
and points, the
operations on a
layout appear al-
most to be carried
out as if by  magic.
The locomotives
fitted with auto-
matic reversing
mechanism in-
clude the famous
“ t rue - t  o- ty  pe”
Hornby 4—4—0
No. 2 Specials and
the well-known
4-4-2 No. 3 en-
gines. The smaller
20 -vo l t  l oco -
motives do  not
i nco rpo ra t e
automatic revers-

An unusual view of a Hornby electric layout, showing the Level Crossing and Double Arm Signal as fitted up for
electric lighting. Very extensive use is made of Dinky Toys in this illustration.

voltage systems in use for Hornby Electric Trains,
the 20-volt and the 6-volt. The 20-volt is more efficient
electrically, and as the 20-volt Locomotives are essen-
tially ior Transformer operation, those who have an
alternating current mains supply should adopt the
20-volt system without hesitation. A great advantage
is that the more important Locomotives of the 20-volt
series incorporate a special mechanism by which they
can be reversed from the lineside, merely by  switching
off the current and quickly switching it on again. This
is in addition to the usual control of speed. When it is
remembered that the switching on and off of the current
to the track, and the control of speed, are effected by
manipulation of the speed regulator mounted on the
T20A and T20 Transformer, it  will be realised that the
action of a single lever carries out starting, stopping,

ing mechanism, but they can be reversed by  manipu-
lation of a lever in the cab, except for the EM120 and
EM220 Locomotives, which are intended only for simple
layouts and therefore are not arranged to reverse.

Where there is no alternating current mains supply
available, a Transformer cannot be used. The 20-volt
system is therefore out of the question, and the 6-volt
system must be adopted, a 6- Volt Accuniulator forming
the power supply. Speed control is then effected by  the
inclusion of a Resistance Controller in the circuit.

After a 6-volt railway system has been installed and
operated by means of an accumulator, because there is
no suitable mains supply, it sometimes happens that an
alternating current supply becomes available. In that
event there are suitable Transformers that can be
substituted for operating any of the 6-volt locomotives
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Stops are suitably fitted with red lamps to  indicate the
end of the track or siding to  which they are fitted.

Shunting yards and railway premises generally can
be lit by means of Single and Double Lamp Standards,
and Signal Cabins, Stations and Engine Sheds are fitted
for illumination. I t  is thus possible t o  operate a train

in a darkened room
by means of the
acces so ry  l i gh t s
alone, and the effect
of this is very fas-
cinating.

The connection of
all these accessories
is  carried out in a
simple manner by
means of special
Flexible Leads, which
have plug and socket
fittings to  correspond
with the various ac-
cessories and Trans-
formers. Each of the
T20A and T6A Trans-
formers includes a
special lighting cir-
cuit giving current
at 3£ volts in addi-
tion to, and inde-
pendent of, the train-
driving circuit. Thus

the brilliancy of the lamps of illuminated accessories
does not vary with the position of the speed regulator,
but is maintained at a constant pitch. The use of
3J volts for this lighting circuit was decided upon
in order to  enable ordinary flashlamp bulbs to  be used.

The method of connecting the Transformer to  the
various accessories is interesting. In the first place
a Flexible Lead connects the Lighting Circuit of the

except one without the necessity for purchasing new
engines.

This exceptional locomotive is the Hornby EPM16
Special Tank that cannot be operated by means of a
Transformer. Its permanent magnet motor requires low
voltage direct current, so that ordinarily an accumulator
would be the only
possible source of
power .  A spec i a l
H ornby Tran sfor mer-
Rectifier has now
been introduced to
enable an alternat-
ing current mains
supply to  be used.
The Transformer-
Rectifier is a com-
posite instrument
that reduces the
voltage of the alter-
nating current mains
supply, and then
converts it t o  direct
current suitable for
the Permanent Mag-
net motor of the
EPM16  Spec i a l
Tank. The Hornby
Trans fo rmer -
Rectifier cannot be
used to  operate any
of the other 6-volt Hornby Electric Locomotives.

The EPM16 Special Tank is exceptional in another
and very useful respect. I t  can be reversed by reversing
the direction of the current passing to  the track, so that
it alone of all Hornby 6-volt Locomotives can be reversed
automatically and completely controlled from the line-
side. A special Reverse and Resistance Control Switch
is manufactured for this Locomotive, reversing and speed

An interesting photograph showing how the various connections are made from a Meccano T20A Transformer
to the track and, through a Distribution Box, to the electrically-illuminated accessories. The Distribution

Box is close to the Transformer and several Flexible Leads are plugged into it.

variation each being
controlled by a separate
lever.

The controllability of
this engine makes it
ideal for shunting 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 actual
practice.

The Hornby Electric
System does not stop at
the provision only of
suitable electric loco-
motives and the means
of operating them.
Many of the important
accessories are now

Transformer to  an ac-
cessory known as the
Distribution Box. In
addition t o  the con-
nection from a Trans-
former, five other
Flexible Leads can be
plugged into one Dis-
tribution Box, and so
complete the connection
between the Trans-
former and the acces-
sories to  be illumin-
ated. If there are more
accessories than can be
provided for by means
of one Distribution Box,
a second one can be
connected to the first,
and the remaining ac-
cessories wired-up as
before. The maximumAn express train on a Hornby electric railway leaving a station. The locomotive is one of the famous

4-4-0 EM220 Specials and is fitted with a motor having automatic reversing mechanism.

number of accessories that can be connected to  the
lighting circuit is 14 in the case of the T20A Transformer,
and 18 for the T6A.

Very little attention is required to  keep Hornby
Electric Locomotives in good running order, but the
instructions with regard to  lubrication and general
upkeep, packed with each Locomotive and Train Set,
should be carefully followed.

available fitted for electric lighting. These include
signals of the ordinary Single-Arm type, Junction
and Double-Arm Signals and the Signal Gantry. By
their use the twinkling "ruby and emerald" effect
seen after dark on actual railways can be attractively
reproduced in miniature. Level Crossings, too, are
protected with "danger" lamps to  warn trains or road
traffic, according to the position of the gates. Buffer
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By Frank Hornby

June “Simplicity” Competition

the lower mainplane by means of V X V Angle Brackets.
Second Prize was also awarded for a model of an aeroplane built

by S. F.  May. The prototype of this model was illustrated in the
November 1933 “M.M.” The main details of the model are as
follows. A f*  Bolt is pushed through one of the end holes of a Sleeve
Piece. A 2V Strip is next placed on the bolt to represent the wing,
and is held in place by means of a nut. The undercarriage is com-
posed of a Collar and is fixed in position on the bolt that holds the
wing in place by two f*  Bolts screwed into its tapped bores. The
bolts are fitted with Collars that form the landing wheels.

A J* Flanged Wheel is pushed over one end of the Sleeve Piece as
shown to make the engine cowling, and two I"  Bolts screwed into its
threaded holes, hold a Bolt in position in the boss to represent
propeller blades.

A Flat Bracket is fixed inside the open end of the Sleeve Piece by
means of a Bolt, and is
spaced from the Sleeve Piece
by four Washers. The Flat
Bracket supports the tail
unit, which consists of a
second Flat Bracket fitted
with two VxJ*  Angle
Brackets.

A fine little model of a
racing car brought success to
J .  F. Jones. A Channel
Bearing is used for the
bonnet, and a 3 | "  Strip bolted
to each side of the Channel
Bearing provides the chassis.
At  their other ends the Strips
are connected by a Double
Bracket, to which is bolted a
IV  Strip also fitted with a
Double Bracket as  shown. A
l "x r  Angle Bracket bolted
to the front end of the
Channel Bearing is used for
the radiator, and the bolt by
which the Angle Bracket is
held forms a realistic radiator
filler-cap. The headlamps are
Collars fixed in place on each

side of the bonnet, by means of bolts screwed into their tapped holes.
A }*x  Angle Bracket is bolted inside the Channel Bearing and

is fitted with a V loose Pulley, which represents the steering wheel.
Each of the wheel axles is a 1 Rod, which is pushed through the
3J" Strips of the chassis and fitted with V fast Pulleys for wheels.

The traction engine illustrated is the work of R.  Cain, an overseas
competitor. The model is very simply constructed and it  will be seen
that  in this model also a Channel Bearing is used to good effect.

The Channel Bearing forms the body of the model and is fitted
with two 2* Threaded Rods held in position by two nuts. One of the
Rods fixes a Px  Angle Bracket in position. A Collar, to which a
V loose Pulley is attached by means of a J* Bolt, is held in position
on one of the Threaded Rods by means of its Grub Screw, and a Flat
Bracket is clamped down against the Collar by a nut. The Flat
Bracket is bent downward and is fitted with a Washer and a nut
and bolt to imitate the controls of an actual traction engine. A
Threaded Pin is screwed into the upper hole of the l *x}*  Angle
Bracket already referred to, and it  holds a Coupling that forms the
boiler. The funnel is made with a Pivot Bolt screwed into one of
the tapped holes of the Coupling. The Pivot Bolt also holds a J* x
Angle Bracket in position on top of the boiler, and this supports a
Collar that represents the dynamo. A Double Bracket, which is
held m place on the Coupling by means of a J" Bolt, is spaced from
the Coupling by Washers and fitted with two k" loose Pulleys
held on j* Bolts.

The Second and Third Prize models in the Overseas Section are an
aeroplane fitted for torpedo carrying, and a small electrically
operated power hammer, a horizontal reciprocating electric motor
and a railway wagon. The plane is the work of H.  V. Mountfort
and the other models were sent by A. F. Ness.

Simple models constructed with as few parts as possible seem
to have considerable attraction for Meccano model -builders, a fact
that  is reflected in the large number of entries for the "Simplicity"
Competition announced in the June 1934 issue of the "Af.M." I t
may be thought that little skill is required to build a model of this
kind, but this is very far from being the case. I t  certainly is easy
to bolt together a few Strips and other parts and call the finished
article a "model," but i t  is quite a difficult matter to build a simple
model possessing the essential qualities that make for realism. It  is
this that accounts for the continued popularity of the simplicity
competitions with experienced model builders, who usually are
the most enthusiastic participants in these contests.

So far as  originality and realism is concerned the models entered
in the June contest are quite equal to any submitted in previous
contests of this type, and the prizewinners may justly feel proud
of their success.

The full list of awards in
both the Home and the
Overseas Sections of the
Contest are as follows:
Home Section
FIRST PRIZE, Meccano or  Hornby

Goods value £2-2s.: H. Davies,
Swansea. SECOND PRIZE, Goods
value £l-ls.: S. May, Leigh-on-
Sea, Essex. THIRD PRIZE, Goods
value 10/6: J .  Francis Jones,
Manchester 14.

TEN PRIZES of Meccano or Hornby
Goods value 5/-: P. Bayly, Ply-
mouth; R. Chatfield, Eastbourne;
A. Gater, Bridport; T. Green;
Mapperley, Notts.: T. Grieve,
Edinburgh; J .  Kennett, Rich-
mond, Surrey; A. R. Pickering,
Haxby, Nr. York; H. Renyard,
London, S.E.13; D. Vickery, Man-
chester; C. Wrayford, Moreton-
hampstead, Devon.

CONSOLATION AWARDS of Meccano or
Hornby Goods value 2/6: 1..
Davies, Birmingham; D. Rawles,
Taunton, Somerset; H. Tapsfield,
London, N.3; J .  Tottle, Taunton.

Overseas Section
FiRST PRIZE, Meccano or Hornby

Goods value £2-2s.: R. Cain, Dur-
ban. SECOND PRIZE, Goods value
£l-ls.: H. Mountfort, Ohakune, N. Zealand. THIRD PRIZE, Goods value 10/6:
A. Ness, Port Dalhousie, Ontario.

TEN PRIZES of Goods value 5/-: J .  Harris, Natal, South Africa; H. Carpenter,
Timmins, Ontario, Canada; D. Graham, Alberta, Canada; A. Lewin, Toronto,
Canada; J .  Rodriguez, Montreal, Canada; A. Coppola, Sliema, Malta; J .  Gill,
Invercargill, N. Zealand; B. Kennedy, Christchurch, N. Zealand; K. McCullough,
Dargavillc, N. Zealand; K. Orams, Blenheim, N. Zealand.
The illustrations on this page show three of the prizewinning

models in the Home Section and one of the principal entries in the
Overseas Section, and it will be seen that although the models
consist of only simple parts, they are neatly built and thoroughly
realistic in appearance.

The First Prize in Section A was awarded to H .  Davies for the
fine model biplane illustrated. Each side of the fuselage of this
model is made from two Flat Brackets, which are bolted to  each end
of a Double Bracket, and at  their ends are connected to 1 Strips.
A Strip is then bolted to  the end hole of one of the I f*  Strips, and
a 2tf Strip to  the centre hole of the other 1 V Strip on each side. The
free ends of the 2* Strips are bolted to the centre holes of the
2F  Strips.

The wings are each made from a 5V Strip with two 2|* Strips
held to  i t  by Flat Brackets, and they are secured to  Double Brackets
bolted between the sides of the fuselage. The upper wing is spaced
from the Double Bracket that holds it  in place by three Washers.
Short lengths of cord are used for the interplane struts. At the tail
end the Strips of the fuselage are joined together, and a Flat
Bracket and two J* x Angle Brackets represent the fin and
tail-plane respectively.

A V fast Pulley, with Bolts screwed into its boss, is bolted to
the front Double Bracket of the fuselage to represent the propeller
and engine. The landing wheels are J* loose Pulleys attached to

Four ingeniously constructed models that won prizes in the “Simplicity” Competition. The
biplane was built by H. Davies, Swansea, and the low wing monoplane by S. F. May, Leigh-on-Sea.
The tractor and the sports motor car are the work of R. Cain, Durban, South Africa, and J .  F.

Jones, Manchester, respectively.
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will be obtained. Secretary: E. Sharp,
156, All Saint's Road, Kings Heath,
Birmingham 14.

NEW SOUTHGATE.— Excellent track
nights have been held and a special meeting
was devoted to Railway Competitions of
various kinds. On certain track nights
timetables worked out by members were
tried. A Lantern Lecture on "London”
has been given by the secretary, the slides
being kindly loaned by the L.N.E.R.,
and other Lantern Lectures are to be

arranged. Secretary: A. R .
Wardle, 25, Limes Avenue,
New Southgate, London,
N.H.

HOLYWELL.— E x c e 11e n t
practice was obtained with
the garden railway, part of
which had to be relaid with
a double track in order to
accommodate the trains
run on it. The track has
now been brought indoors
and excellent meetings are
being held, the layout being
steadily developed as equip-
ment is added to the
branch resources. A Branch
magazine has been published
and bureaux for general
information and the ex-
change of railway photo-
graphs have been opened.
The General Information
Bureau provides members
with working details of
engine sheds, signal cabins
and other railway features.
Lantern Lectures and talks
on railway subjects have
been given, and visits have

been planned to the Oxford and Did cot
Engine Sheds. Secretary: J .  Spicer, 28,
Holywell, Oxford.

KIDDERMINSTER.— The Branch track is
600 ft .  in length and 23 locomotives are
available for use on i t .  There are six work-
ing sections, each of which is assigned to a
group of members. Visits have been paid
to the G.W.R. Sheds and Works at Kidder-
minster, and to the local Gas Works,
where members climbed to the top of the
200 ft. gas holder. Secretary: E. Haines,
Railway House, Prospect Hill, Kidder-
minster.

Branches  Recently Incorporated
278. BROOKFIELD— N. McD. Lowe, Friends’

School, Wigton, Cumb.
279. CAMPDEN GRAMMAR SCHOOL----E.  R.

Ridgway, The Grammar School,
Chipping Campden, Gios.

280. ADDiscoMBE—C. Chandler, 62, Ash-
burton Avenue, Addiscombe, Croy-
don.

Branch News
CENTENARY (GoorE).—The Branch track

is altered from time to time, but usually
represents the L.N.E.R. main line from
London to Edinburgh. The greater part
of the layout is composed of single track,
but passing places are provided at New-
castle, York, Doncaster and other inter-
mediate stations, and the trains arc timed
to make good use of these. Members visited
York for a special Railway Exhibition in
aid of charities, and a visit
was paid to the L.N.E.R.
Locomotive Sheds at Hull.
Heck, Selby and other sta-
tions on the L.N.E.R. East
Coast main line are visited
r egu la r ly .  Sec re t a ry ;
P .  Heslehurst, 1, Airmyn
Avenue, Centenary Road,
Goole.

ST. THOMAS (EXETER) .----
Membership is increasing
satisfactorily and the club is
holding splendid track meet-
ings. At  an Open Night
many famous express pas-
senger trains were run on
the track, and the proceeds
mounted to 10/- .  Members
organised a special display in
connection with a Bazaar.
Trains were run without a
hitch and attracted interest-
ed attention from visitors.
The track is steadily being
improved by the introduc-
tion of branches and the
installation of improved sig-
nalling methods. A second
Open Night was as success-
ful as the first, and members greatly
appreciated the attendance on these
occasions of the Leader and secretary of
the Elm side Branch. At one of these
meetings the breakdown train of the
Elmside Branch, kindly brought on loan
by Mr. J .  Blaker, was put to  excellent use
in dealing with derailments. Secretary:
H .  A. C. Adams, "Westwood," Buckerel
Avenue, Exeter.

WARDEN HOUSE.—An excellent Branch
track has been developed and is being
continually extended as new members
join. Every entrant is asked to provide a
number of rails and thus the track is
enlarged in order to provide railway duties
for alt. Schemes for electrifying the track
are now being considered. Secretary: H .  M.
Anderson, Rathgael, 22, Laura Grove,
Paignton.

HARLESDEN.—The first task of members
on resuming meetings for the winter
sessions was to overhaul the track and
rolling stock. An excellent non -continuous
layout was then developed. This has a

A group of members of the Crockenhill Branch, No. 265. Chairman, Mr. B. Reeves, who is seen
in the centre of our photograph: Secretary, C V. Reeves. This Branch was incorporated in May
of last year. An excellent layout has already been developed and operations on it arc becoming

more enjoyable as it is extended and improved.

branch line and at least two trains are
running at any time during operations. A
scheme of reorganisation has been planned
in order to make working even more
interesting and enjoyable. Secretary: J . P.
Summers, 1 1, Radcliffe Avenue, Harlesden,
London, N.W.10.

GLENGORSE (BATTLE) .—Excellent track
meetings have been held by members of
this newly incorporated Branch. Several
layouts have been tried and the speed
of the Hornby "Royal Scot* made it

necessary to enlarge the track. Special
attention was given to providing a layout
on which this engine could be run with
advantage. Operations were carried out
to timetable throughout, and the H.R.C.
Senior Booklet proved helpful to members
in making plans for enjoyable working.
Two excellent Cinematograph Films have
been displayed, one of these being "The
Wrecker " Secretary: A. G. Forsyth, Glen-
gorse, Telham Court, Battle, Sussex.

SOUTH BIRMINGHAM.— The permanent
layout planned by the Branch is now
complete and electrification has com-
menced. A new terminal station has been
provided and this was officially opened
during a Publicity Week held in December.
A Junior Section is to be formed if a
sufficient number of new members can be
obtained, and all who are interested are
requested to write to the secretary. Track
meetings that promise to be increasingly
attractive have been planned and a visit is
projected to an excellent model railway,
from which many useful hints no doubt
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Join the Hornby Rail-
way Company and
become eligible for the
compe t i t i ons  an -
nounced on  this page.

Join  the Hornby Rail-
way Company and
become eligible for the
compe t i t i ons  an -
nounced on  this page.
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stated. If a station belongs to two railway companies,
both companies must be named.

Prizes consisting of Hornby Train material (or Meccano
products if preferred) to the value of 21/-, 15/-, 10/6
and 5/- respectively will be awarded. For each mistake

made by  the competitor
one mark will be deduct-
ed from the total num-
ber awarded so that the
prize will be awarded to
those boys whose solu-
tions contain the least
number of mistakes. In
the case of a tie for any
prize preference will be
given to the competitor
whose attempt is pre-
sented in the neatest and
most novel manner.

Envelopes containing
entries must be marked
“H.R.C. January Miss-
ing Links Contest” in the
top left-hand corner and
posted to reach Head-

quarters at Meccano Ltd., Binns Road, Liverpool 13, on or
before 31st January. The entries from Overseas readers
must reach this office not later than 30th April.

On the back of ever}” entry submitted for this contest
must be clearly indicated the sender’s name and full
address, and also his H.R.C. membership number. New
readers who are not already members and who wish to
compete should join the Hornby Railway Company.
Application forms may be obtained from the above address.

The popularity of hidden words contests seems to
increase with each competition announced. I t  is evident
that our readers enjoy applying their railway knowledge
and general ingenuity in tracking down the hidden words,
and there is no doubt that there is great fascination about
such contests. This
month we announce a
‘* Missing Links Con-
test.” I t  is a consider-
able time since a similar
contest was announced
on this page, and there-
fore we shall expect to
receive a large entry.

In the panel in the
centre of this page are
32 mutilated names that
consist of the names of
well-known locomotives,
stations and trains.
Various letters have
been omitted, and are
represented by  dashes,
and H.R.C. members
are set the pleasant task
of identifying the names. There is no catch in any of the
words, and in spite of appearances each will be found to
form part of the name of a locomotive, station or train.

When competitors have discovered all the correct
names, or as many of them as they can find, they must
make a list of them in the order in which they appear in
the panel. Alongside each name must be written the
initials of the owning railway company and in the case of
the locomotives their wheel arrangements must be
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Railway Photographic Contest
Last month we announced a winter series

of Photographic Contests in which competi-
tors were invited to submit photographs
they took during the summer months or
snaps of typical winter scenes. This month
we announce the second contest of the
series. There are no  restrictions with regard
to the subject chosen and competitors may
send as many prints as they desire, but  no
competitor can win more than one prize.

The Contest will be divided as usual into
two Sections, Home and Overseas, and
prizes of Hornby Train material (or
Meccano products if preferred) to the value
of 21/- ,  15/-, 10/6 and 5/- respectively
will be awarded to the sender of the four
best entries submitted in each Section. In
the case of a tie, for any prize, the prize
money will be equally divided.

Envelopes containing entries must be
marked "H.ff.C. January Photographic
Contest” in the top left-hand corner and
posted to reach Headquarters a t  Meccano
Ltd., Binns Road, Liverpool 13 on or
before 31st January. The closing date for
the Overseas Section is 30th April.

Voting Contest
The competitions put forward on this

page last year were immensely popular
and the response by H.R.C. members
suggested that all subjects were favourites.
In order to  help us to  decide what particu-
lar type of contest is most popular we are
announcing this month a Voting Competi-
tion on this point.

Every entrant is required to state:
(1) Which of the 12 main H.R.C. Con-

tests of 1934 was his favourite.
(2) What he considers are the eight most

popular of these Contests in order
of their popularity.

Prizes of Hornby Train goods (or Meccano
products if preferred) to  the value of 21/—,
15/-, 10/6 and 5/- respectively will be
awarded to the four competitors in each
section. Home and Overseas, who forecast
the final order of voting most accurately.

Envelopes containing entries should be
marked "H.R.C. January Voting Contest”
and posted to reach Headquarters nt
Meccano Ltd., Binns Road, Liverpool 13,
on or before the 31st January. Overseas
closing date, 30th April.

COMPETITION RESULTS
September '‘Railway” Photographic Contest.—1. V. L .

BREEZE (2134), Kingston. 2. T. F. FLETCHER (6057),
Birmingham. 3. S. GARBUTT (30122), Altrincham.
4. E ,  G. VENESS (29595), London, N.W.6.

September “Drawing Contest.” —1. R.  C. SrORRAR
(8625), Letham Ladybank. 2. J .  MxCKEN (23826),
Bromley. 3. R .  SMITH (14750), Ossett. 4 .  H .  SUTCLIFFE
(20504), Preston.

October “Impossible Tour Contest.” —1. J .  C. Burros:
(10335), Crewe. 2. E.  BevEX (35158), Sheffield. 3 .
E .  B. SiMPSON (36342), Spondon. 4. R.  SUTTON
(34561), Wolverhampton.

October “Railway Description Contest.” —1. E .  B.
SiMPSON (36342), Spoiidon. 2. W.  Loan (11765), Roch-
dale. 3.  F .  MAHOXBY (12725), Rochdale. 4. M. VixcExr
(8610), Wolverhampton.

October “Articles Suggestion Contest.”—1. B.
HARDIE (6792), Bristol 9. 2. C. E .  WttAYFORD (6039),
Moretonhampstead. 3.  R .  BARBARY (5580), S t .  Ewe.
4. J .  L. MAKIN (30933), Preston.

OVERSEAS
July “Locomotive Problems.”—1. R. V. TURNER

(10033), Australia. 2. F .  D.  ART A (12362), Bombay.
3. G. E .  ScHUi.z (15425), Australia. 4. R. A, WRAGG
(7913), India.

July "Drawing Contest.”—!. J .  RoDRtGUEz (3647),
Canada. 2. M. CoNi.Y (24290), N. Zealand. 3. P. GAJ.DES
(14183) Malta 4. S. D.  KuRt.AWALA (28724), Bombay.

July “Photographic Contest.”—1. K F.  CALDWELL
(17284}, Australia. 2. C. R. SANDERS (’29648). Argentine
Rep 3. F. I.. BiNGEN (28995), Holland
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i Hornby Railway Layouts
- - .  —

The Possibilities of Simple Track Systems
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AT the present time many boys will recently have become
owners of Hornby Train Sets or will be considering starting

the popular miniature railway hobby. If they are already readers
of the “M.M." they will be fairly well acquainted with the possi-
bilities of realistic operation afforded by even the simplest Hornby
layout. Those who are new readers, however, in addition to
being beginners as Hornby
train owners, are likely to
have little idea of how a
simple layout can be ex-
panded gradually into a
complete system . This
article is specially intended
for such boys.

The rails contained in a
Hornby Train Set are suffi-
cient to make up a circle or
a small oval. For a time,
during the early stages of
miniature railway owner-
ship, a boy will be content
with this and will find his
main interest in carrying
out the instructions with
regard to lubrication, and
watching his engine being
run-in. Soon, however, he
will begin to feel the need
of a more extensive track
in order to use his loco-
motive and train to better
advantage. At this stage the usual step is to obtain more straight
rails to expand the existing track to a large oval. This extension
provides more fun because of the longer runs available and the
greater opportunities of testing the capabilities of the locomotive.
On the other hand, the track has no more operating interest
than the original.

The use of points makes it possible to divert the train from
one track to another, and then addition to the equipment immedi-
ately increases the interest and possibilities of the miniature
railway. Different arrangements
combining circular and oval
tracks can be developed in prac-
tically numberless variety, ac-
cording to the space available
and the rails that are to hand.
Sidings become possible, and the
system takes on a more realistic
and railwaylike aspect and the
train services can be developed
accordingly.

In addition to points, crossings
are other interesting track com-
ponents, and they can be made
use of to convert the plain circle
or oval into a "figure-eight.”
Several crossings can be used
together in the same track and,
more interesting still, they can
be used in conjunction with
points to produce some very-
intricate formations.

In the meantime the usual process is for the rolling stock,
and perhaps the locomotives also, to be increased in number,
and with the addition of lineside features and accessories the
railway gradually comes to resemble the real thing more and more
closely. Separate tracks may become necessary for trains travelling
in each direction on the line, so that Hornby Double Track is
then made use of, although perhaps not throughout the layout.
This Double Track is unique in that the rails of the up and down
tracks are laid on long sleepers common to all four rails, so that
there is no chance of the two tracks becoming out of alignment
with one another. The curves are particularly useful. They too
are arranged with common sleepers, and form the only method,

with the tinplate type of rail, of securing parallel curves on a
double track layout with each track the correct distance from the
other. This distance between tracks agrees with the Crossover
Points by means of which trains can be run from the up to the
down road and vice versa; with Parallel Points by means of which
a double track converges into single line; and of course with such

important accessories as
Level Crossings and Engine
Sheds.

The main line of a layout
may therefore be made up
of double track, but any
branch lines for light local
traffic will be single track.
Actual practice can thus
be approached closely as
regard running lines, and
this applies also to the very
necessary sidings and shunt-
ing yards. These can be
laid out in a tremendous
variety of ways according
to the space available.

Layout possibilities for
electric systems are as
great as for clockwork
tracks, as Hornby Electric
Rails are made on the
same principle, and the
lengths, radius of curves,
and other important dimen-

sions have the same relation one to another, as with the ordinary
Rails for clockwork trains.

A recently published booklet entitled " Hornby Layouts—One
Hundred Suggestions " contains a series of diagrams showing
how different layouts can be developed from the simplest to the
most elaborate formations. The actual rails and points required
for each plan are listed, so that if additional material is to be
purchased the model railway engineer can see exactly what he will
require. A copy of this booklet is enclosed in all’ new Hornby

Train Sets other than M clock-
work and the EM electric sets.
Owners of these latter sets are
strongly advised to obtain a
copy of this booklet from their
Meccano dealer, price 3d., or
direct from Meccano Ltd., for
4d. post free.

In connection with the plan-
ning of layouts the importance
of the space available is not
generally realised. There are
three sizes of curves in the
Hornby System, the largest
being the Standard 2 ft. radius
curves. A circle of these requires
a minimum space of 4 ft. 6 in.
square and, similarly, an oval
including a half circle of such
rails at each end requires a
minimum width of 4 ft. 6 in.
also. These curves should be

adopted wherever possible as they allow all the locomotives and
rolling stock in the Hornby Series to be run on them.

The next size of curves are of 1 ft. radius which require a
minimum space of 2 ft. 6 in. square for the accommodation of a
circle. They are useful in enabling a layout to be arranged in
spaces where 2 ft. radius curves are impossible, but they restrict
the stock to be used to the smaller four-wheeled types. A 9 in.
radius circle requires a space of 2 ft. square but these curves are
only suitable foi MO trains.

Readers who find any special difficulty in the planning of
their layouts are invited to write to Meccano Ltd., stating the
exact nature of their problem.

An extensive Hornby layout incorporating various loop lines, branches and sidings, with interesting
possibilities for train operation.

Part of a Hornby railway developed on realistic lines, showing the main station.
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WHICH WERE THE MOST POPULAR COVERS IN 1934?
Among voting contests none has retained so high a degree of

favour among our readers as the annual Cover Voting Contest held
to decide the order of popularity of the coloured covers of the
previous year's issues.

In the above illustration the splendid covers that appeared on
the various issues of the during 1934 are reproduced in a
reduced form in their order of publication — January to June in the
upper row, and July to December in the lower. The reproductions
are intended for reference purposes only. They convey nothing
of the brilliancy of the colour of the originals, but new readers will
find them of great assistance in forming their judgment. Those
readers who possess copies of the 1934 issues, or are able to obtain
them, should make a careful study of the originals before com-
pleting their entries.

Keferring to each cover by its month of issue, each competitor
is asked to state an a postcard:

A. The 1934 cover he likes best of all.
B. His idea of the order of popularity of the covers as decided

by the massed vote of all the competitors.

This list must cover the whole year, every month being included.
The name of the month must be given, and its number in the
volume. Competitors need not place their own favourite cover at
the head of list B, unless they believe that it will prove to be the
popular choice of the remaining competitors. They should place
it in the position in which they anticipate it will be placed by
the massed vote.

The entrant's name and address must be added to the card,
which should be addressed “Cover Voting Competition, Meccano
Magazine, Binns Road, Old Swan, Liverpool 13.“ No competitor
may submit more than one entry.

Prizes of Meccano products, to be chosen by the winners, to the
value of 21/-, 15/—, 10/6 and 5. - respectively, will be awarded to
the four competitors whose lists most accurately forecast the final
result. In addition there will be a number of consolation prizes
for entries next in order of merit. In the event of a tie for any of
the prizes, preference will be given to the entry displaying the
neatest or most novel presentation. Closing date, 31st January.
Overseas, 30th April.

the definitions 1 Down and 1 Across were accepted
as correct in the judging.

January Drawing Contest
As announced in our October issue, we

are ofieri ng prizes throughout the winter
for the best drawing or painting of any
subject submitted during each month.
The entries may be of any size, to suit
the competitor's preference.

The entries each month will be divided
into the usual two sections, A for readers
aged 16 and over, B for those under 16, and
prizes of Meccano products to the value of
21/-  and 10/6 will be awarded for the
best entries in each section.

A separate set of prizes, to be awarded
in similar conditions, will be reserved for
competitors in the Overseas section.

Entries to  the January competition must
be addressed “January Drawing Contest,
Meccano Magazine, Binns Road, Liverpool
13/* and must arrive not later than 31st
January-. Overseas closing date, 30th April.

Unsuccessful entries will be returned if a
stamped cover is sent for the purpose.

COMPETITION RESULTS
HOME

November Crossword.—1. B. H AR DIE (Bristol);
2. J .  M. SouTHAM (Lowestoft); 3. H.  ItvTTER (Black-
hill); 4. A. DixEY (Gillingham). Consolation Prize:
R.  P.  WALFORD (Newton Abbot).

November Drawing Contest.—The high standard of
the drawings submitted to the October competition
was well maintained in November, and the judges
exercised their discretion by awarding special prizes
and a number of consolation prizes in each section.

We hope to reproduce some of the prizewinning
entries in an early issue of the In the mean-
time readers will be interested to see the list of prize-
winners, which is as follows:

First Prizes: Section A, G. D.  IxGHAM (Wath-upon-
Dearne); Section B,  J .  G. BRADLEY (Ferryhill Village);
Second Prizes: Section A, R.  t .  SroRRAR (Letbam
Ladybank); Section B, R.  S iu  us  (Birmingham); Special
Prizes: Section A, A. E,  Lu KEY (Camden Tows,
N.W.l); Section B, J .  MACKEN (Bromley). Consolation
Prizes: V. BARNES (Saws ton); R .  E .  GALBRAITH
(Bromley); R. L. GREEN (Birmingham); P .  A. ViCAR Y
(Cromer); H. WaiGHT (Peterborough).

OVERSEAS
August Crossword. 1. H.  A. C RipWELL (Gatooma,

S. Rhodesia); 2. J .  MALLANDAiNE (Edmonton, Alta.);
3. M. Be  is? (Feilding, N.Z.); 4. H.  MACKAY (Morrins-
ville, N.Z.). Consolation Prize: E .  F. EvANS (Welling-
ton, N.Z.).
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Puzzles
notwith-

standing the fact
that he was struck on the head

with the ball in the second game/’
'‘We must have a lemonade to celebrate," said Mr.

Brown, calling a waiter who was standing nearby and who
came up deferentially to take their order.Sixteen aeroplanes, the names of which are given below, are

hidden in Fig. I .  I n  order to discover them it is necessary to  start
at a certain square and follow the king's move at chess, which is

one square at a time
in any direction. Every
letter is used once.

These are the aero-
planes hidden in the
square, but they do
not come in the order
given: A taianta, Bull-
dog, Cadet, Comet,
Courier, Dragon, Fury,
Hart, Hawk, Heracles,
Mew Gull, Monospar,
Scipio, Scylla, Swift,
Vildebeest.
Puzzle No. 2

A printing appren-
tice was given six
lines of poetry to  set
up in type, but
when he came to

do it he found that he had no vowels left in Ids "case/’
As he was new, he thought the best thing to do was to
set up the consonants with the type that he had, and
fill in the vowels afterwards.

The result of the apprentice's work is shown below.
Can you fill in the missing vowels?

Thsplnd rf 11sncstlwlls
Ndsnwysm m tsldnstry:
Thlnglghtshkscrssthlks,
Ndthwldctrctlpsnglry.
Blwbglblwstthwldchsflyng,
Blwbglnswrchsd y n gd y ngdyng.

Puzzle No. 3
In  the triangle shown in Fig. 2, three things are represented.

Write down the names of these and take two letters from each
of them so that  when re-arranged they will give the name of
a well-known British motor car.

Puzzle No. 6
Can you fill in the missing parts of the letters in Fig. 3? If you

can, a well-known proverb will be revealed. The letters are in
their correct order, but the words are not.
Puzzle No. 7

Fill in the consonants in the following magic square:
E - - O
- - I -
- I - E
O - E -

Puzzle No. 8
Henry had not been doing his best at  school and as a result was

kept in when the others had gone home.
"To make you use your brain," his teacher said, "1’11 give you a

little test. You may get it done in two minutes or  i t  may take you
far longer than writing 200 lines. You can go as soon as you tel!

me what common word in the English language reads the
same backwards, forwards and upside down!"

What is the word?
Puzzle No. 9

In  Fig. 4, put vowels in the circles and consonants
in the squares according to the clues given below:

If this is done properly the centre vertical line will
give the name of a well-known British low-wing

monoplane.
I. What you must not do in school.
2. Very rarely seen,

3. Girl's name.
4. Ejaculation.

5. May be a man or an animal.
6. South American animal whose name is

similar to that of an article sometimes
used for lighting the gas.

7. Re-assess.
8. Removal of obstructions.

Nos. 2 and 8 are rather difficult. To help you, therefore, 2 may
be a coin and 8 sometimes a sale.

Fig. 1

Fig. 2

R_1-1A L L F L L U ■G
E E l-l A Y u L 0 w B_
A R I c w R I E E E
C R 5 M Y K M V S E
L u S O N A l_ O I T_
A E O O N T T A c P
R P 5 c T A E s G I
D O N A W S T M L O
R G H C I F E L O D
A A R T A D T B U C

Puzzle No. 4 _
Each group J - [ | | R C \ < I ) I '

of words below
concea l s
the name of a well-known British town. What are the five towns?

1. LOONTB
2. RHWEETNSIC
3. ACEELNSTW
4. WEBYSRRHUS
5. SARACLENT

Puzzle No. 10
The  c o m -

bined ages of
John  and

Henry are 44 years. John is twice as  old as Henry was when John
was half as old as Henry will be when Henry is three times as old
as John was when John
was three times as old
as Henry.

What are the respec-
tive ages of John and
Henry?Puzzle No. 5

In the sentences below’, a well-known line of poetry is hidden. The
words are given in their correct order and the letters of each word
are consecutive, although they may be split up among several words.
For instance, the beginning of the quotation is "They," taken
from the first three words of the first sentence.

"Hit .1" he yelled delightedly as the ball whizzed through the air
quite out of reach of the champion. He  wondered was Hal sore still
from the ball that had hit him on the head. I t  didn't  seem so as he
returned all that the server sent down.

"Now how are they getting on?" he heard his father ask.
"Hal’s nearly won!" lyrically he chanted. " I t  has been a ripping

game right from the first. And now that they are properly warmed
up, it is simply marvellous tennis. Hal has never made a mistake,

Puzzle No. 11
Tommy's teacher one

day asked him if he
could arrange the num-
bers 1 to 7 so that
when added up they
would total 100.

Tommy tried for a
long time, but without
success. Can you do
it?
(So/u/wns next month)

ononoo
ooDonno

Fig. 4
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KANGAROO"  PACKET FREE
This splendid packet is free to the discriminating Stamp Collector who requires quality stamps. It
actually contains fine Set of 5 Australia, including the scarce 9d, value of the beautiful Kangaroo issue.
Also large IN INI, Argentine, SLESVIG (plebiscite) stamps from the Orient (Siam, China, Japan), PHILIP-
PINES (Boy King), Malaya, PRUSSIA (unused), Roumania (biplane), SOUDAN, Hyderabad, Ceylon
(K.G.). Finally one of the magnificent “CATACOMB” stamps depicting King Alfonso and the Pope, and
a fine block of 4 guaranteed genuine unused Colonials. AH FREE. Just send 2d. postage and request

approvals. You get the best gifts and stamps from
LISBURN & TOWNSEND LTD. (Dept. M.M.) ,  LIVERPOOL.

SETS (POSTAGE EXTRA)
5 Abyssinia 3d'. 20 India ... 4d.

10 7d. 10 Mozambique .. . 4d.
15 1/- 10 Dutch Indies . . . 3d.
20 1 /6 10 China ............... 2d.
5 Guatemala 2d. 10 Japan ............... 2d.

10 4d. 10 Siam ............... 3d.
15 6d. 10 Persia ............... 4d.
20 9d. 20 United States . . . 3d.
5 Transjordan ... 6d. 10 Cuba ............... 4d.
5 Gold Coast 3d. 10 Chili ............... 3d.

15 Canada 3d. 10 Ecuador 4d.
10 Ceylon............... 2d. 10 Salvador 4d.
20 ...................... 5d. 10 Nicaragua 4d.
10 Hong Kong .. . 4d. 10 New Zealand .. . 2d. 68-PAGE YELLOW BOOK FREE

100 Illustrations—“Washing Day in the Stamp World’*-—Glossary of Foreign Words met with in Philately—
Three-Cornered Market Place —“Watermarks” —Loose-Leaf Albums from 2/6, Bound Albums from 6d. up—
“To Correspondents Abroad"—Single-Country Collections and packets from Id. to £5—British Empire
Albums 5/- up — Regional Packets — Foreign Colonial Packets — Hinges — Duplicate Books — In  fact,

EVERYTHING FOR THE STAMP COLLECTOR. Free and Post Free. Write for it to-day.
EDWARD SANDELL ,  10 ,  EVELYN GROVE,  SOUTHALL ,  M IDDLESEX.

J. RUSSELL
23 ,  Shankl in  Drive, Westc l i f f -on-Sea

WONDERFUL 1935 OFFER
25 New Issues and Novelties

Including AFGHANISTAN (1934 new* colour), fine new
ASCENSION ISLAND (view of Georgetown), obsolete Austria,
FRANCE (unused new Provisional), FRENCH OCEANIA (native
spearing fish), Japan (obsolete types), MAURITIUS (arms of the
colony), Sweden, Switzerland, quaint Ukraine and many others.
I will send this collection ABSOLUTELY FREE to all stamp

collectors sending 2d. postage (abroad 4d.),
G. P. KEEF, WILLINGDON, EASTBOURNE, ENGLAND.

FREEThe MYSTIC PACKET
1 000 1'3I y V W UNSORTED, 1 V

Stamps on paper, etc., just  as received
from Convents, Shippers, Missions,
Bankers, etc.  Guaranteed unpicked.
Chance of a FIND in every lot. Send
to-day  foryourtreasurehunt  to-morrow.
3 for 3/6, 6 for 6 /6 .  Abroad, 1 /6  pkt .
FREE!  103 diff. inc. Alouites, Syria,
Liban, etc., to Approval applicants.
Many other gifts. Send postage only.

Overseas 3d.
ASTLEY & CO. (M.24), LOWHILL,

WOLVERHAMPTON.

4 Set of CHAR KART pictorials, complete from l a .  to 1 rupee, showing the lake, palace, industrial CDCC I
■ school, city, fort, guest house ■ i \  t ■9 'Mint Stamps from PARAGUAY, UPPER VOLTA, ANGOLA, REUNION (map), PORTUGUESE GUINEA,

.FINLAND, ALGERIA, MONACO and GREECE (ship).

3 Stamps issued during the past year—AUSTRIA (peasant and windmill), ST. THOMAS and PRINCE (new
type), FR. OCEANIC SETTLEMENTS (native spearing fish).

5 Stamps of interest—JUGOSLAVIA (late King Alexander), BELGIUM (mourning stamp), IRELAND (hurley
player), ITALY (statue of Mussolini), SPAIN (flagship of Columbus).

START THE NEW YEAR WELL! Send for this splendid packet; it’s free to genuine approval applicants enclosing
2d. for postage. Don't delay! write a t  once.

HELY HUTCHINSON (DEPT. M), EDDINGTON HOUSE, KENDAL.

TUT ‘OLIID* DAPI/CT This marvellous packet is offered under cost as  an. advertisement. 48 different stampsI HL onIr I HU I cach with a shi P on  iL  A regular armada. GABOON, a rare FOOCHOW (War Canoe), if*iwonderful flotilla of caravels from DENMARK (complete set), ITALY (Naval Academy),
NEW CALEDONIA, IVORY COAST, SAMOA (fine), a fleet of 10 CHINESE junks usually sold a t  10d., MANCHURIA, BERMUDA,
SOUTH WEST AFRICA, NEWFOUNDLAND, U.S.A., B. GUIANA, set of S. AFRICA, GREECE, CUBA, POLAND, INDO-CHINA,
etc. Price 4 Ad., postage l | d .  (abroad 3d. extra). Purchasers of this packet asking for approvals receive FREE set
of 4 SPAIN (Columbus, each with his ship on it). Money back if not satisfied. Senders of addresses of stamp
collectors receive FREE set of 4 ICHANG. 100 BRITISH COLONIALS 1/-, 20 AIRPORT 6d„ 6 TRIANGULAR 6d.

H. C. WATKINS (M. Dept.), Granville Road, BARNET
1OO DIFFERENT BRITISH COLONIALS

This wonderful offer of the World’s most popular stamps, from most of the colonies of our Empire, includes pictorials, commemora-
tives.high values, Bird, ship and animal stamps, out-of-the-way stamps. Long sets, many new issues, etc. ABSOLUTELY FREE
TO GENUINE APPROVAL APPLICANTS WHO SEND 2d. FOR POSTAGE. J .  BURTON, 82, Dinas Lane, Roby, Nr. Liverpool.

FREE! FREE!
AUSTRIA  TRIANGLES!
COMMEMORATIVESH
AIRS AND PICTORIALS ! ! !
Total of 90  Stamps for 6d.
Including complete unused set of Austria Triangles,
1916. Express Delivery issue. Set of India, 1931, large
New Delhi commemoratives. Belgium 75c. Mourning
Stamp. U.S.A, commemoratives including National
Recovery Act issue. Italy, large Dante and Fascist
commemoratives. 25 different British Colonials. Other
stamps include surcharged issues, pictorials, air mails,
Turkey and unused Chile. Price 6d. (Postage l$d.
extra.) Money and postage will be returned if not
satisfactory. Numerous other offers are available a t
low prices. Hundreds of unsolicited testimonials have

been received.

W. BENNETT
53 ,  Mar l bo rough  Road,  London ,  E .8

YKPAIHCBKA, ZALOTOP
VETEKEVERRIA

WHERE DO THESE NAMES STAND FOR?

F ‘THE STAMP FINDER*’ identifies EVERY
Stamp—no matter how baffling—without fail.

Q THE WORLD’S LATEST STAMP NOVELTY. Also
13 interesting Stamp Articles "Adventuring with
Postage Stamps,” Key to Russian, Turkish,

p Greek and Arabic inscriptions, and over 30
explanatory illustrations. YOU MUST HAVEE“THE STAMP FINDER.” It’s Free!!! Just send

IJd, postage, requesting approvals.
VICTOR BANCROFT, Matlock, Eng.

BRITISH COLONIAL APPROVALS
A fine British Colonial pictorial set of GAMBIA or DOMINICA FREE to all Collectors sending for mv ALL
BRITISH COLONIAL APPROVALS Just what you are looking for BRITISH COLONIALS, the World’s most
popular stamps at  bargain prices, no common Foreign. SEND TO-DAY for this fine selection, and one of the

above scarce FREE sets. ALL SENT POST FREE, no stamp required.
C.  H .  SHAW (Dep t .  M.) ,  95 ,  Ch r i s t chu rch  Avenue,  Ken ton ,  Ha r row ,  Mddx .

CHEAP APPROVALS
My beautiful Approval Selections are ideal for filling
these vacant spaces. Pictorials, Colonials and hard to
get items. Selections from 4 a Id Free Gift Bi-coloured

Persia all applicants.
A. V. TAPP. 108, CHESTERFIELD ROAD, BRISTOL

NEW ISSUE PACKET FREE
This offer includes new pictorials from British Guiana,
Grenada, United States, etc. Absolutely FREE to all
genuine applicants for approvals. Post paid both wavs.
WILLIAMS, 7. ISLINGTON ROAD, TOWCESTER.

JUST OUT!!
Our New Price List of Sets and Packets for 1 935
You wi l l  be surprised at the immense variety of interesting features to be
found in this comprehensive publication. Thousands of sets including all
the latest pictorials, hundreds of bargains in packets, in fact something for

everyone. Why not send for a copy? I t  is free for the asking.

WHITFIELD KING & CO., Ipswich, Suffolk
Es tab l i shed  1869
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SEE-SAW
Lady (to tramp): “Did you notice that pile of

wood in the yard?"
"Yes’m, I seen it."
“You should mind your grammar. You mean you

saw it ."
“No’m. You saw me see it, but you ain’t seen

me saw it." * ♦ * •
Father had taken his small son to church. He sat

and listened very attentively without saying a word
until the clergyman announced: "We shall now sing
hymn two hundred and twenty-two, 'Ten thousand
times ten thousand.’ ”

The puzzled boy nudged his father. “Dad, we don’t
have to work this out, do we?”• • ♦ •

“Don’t come down that ladder, Mike, I 've taken
it away."

"Well, put i t  back quickly then; I’m half-wav down."• ♦ • *
Old Lady: “The watch I told you about wasn’t

stolen after all; I found it  a t  home."
Sergeant: "Sorry, madam, but we’ve found the

thief." * ♦ ♦ •
The page-boy had just carried the gentleman’s

luggage to the bedroom.
“Now, my boy," said the man, “what is your

name?"
“Willie Brown,” replied the boy, “but they call me

Billiard Cue, 'cos I work much better with a tip."
• • • •

Fireman (to men in burning house): “Jump into
the blanket."

Man: “No, you might drop it; put it on the ground
first." * • ♦ ♦

Lady: “A strong man like you ought not to beg.
Why don’t you look round for a job?”

Tramp: “ I  can’t look round, lady—I've got a stiff
neck." * * • •

“What does 'not transferable' mean on this ticket?”
“Sure, i t  means that you won’t be admitted if you

don’t go yourself.”

“Now, I want a really high-bred dog," said the
fussy customer.

"Yes, sir,'’ said the dog fancier obligingly. "What
about a Skye terrier?"

ASKING A PLAIN QUESTION
Counsel: "Now, sir, did you, or did you not, on the

date in question, or a t  any other time previously or
subsequently, say or even intimate to the defendant
or anyone else, whether friend or mere acquaintance,
that the statement imputed to you, whether just or
unjust, and dented by the plaintiff, was a matter of
no moment? Answer me yes or no."

Witness: "Yes or no what?”
♦ * * ♦

A DEEP DEPRESSION!

A MARKED MAN
The all-in wrestler was at the police station making

a complaint that a man had assaulted him.
"Would you recognise the man who waylaid you

if you saw him again?" asked the sergeant.
“Oh, yes," said the professional wrestler. "I’ve

got his left ear and one of his fingers in my pocket."
• ♦ * •

The small boy from town was visiting his uncle's
farm for the first time and soon after arriving he saw
a pitchfork in the stable.

" I  say, uncle," he said, "is that what the horses
eat their hay with?"* • * ♦

He was an enthusiastic collector.
“Look a t  this beautiful jar," he said. “ I t  cost me

only thirty shillings."
"Really?" said his rather bored friend. " I  suppose

the price included the jam?"* ♦ * ♦
Old George of the antique shop was nothing if

not a pessimist.
“Well, George,” remarked a friend, “how’s business?"
"Terrible!" was the reply. “If things are expensive

people can’t afford them, and if they aren’t expensive
they don't want them."♦ * * •

"Mother, if someone broke the flower vase, what
would you do?"

“I’d spank him and put him to bed."
“Well, roll up your sleeves. Father did i t ."

* * * «
The talkative young man was trying to impress

his companion with his knowledge of the theatre.
"Have you ever tried listening to a play with your

eyes shut?" he asked.
“Sir," remarked a long-suffering man in a close-by

seat, “have you tried listening to one with your
mouth shut?” * * * «

A youth about to leave college went to see the Head.
"I  must thank you, sir," he said. "AU that I know,
I owe to you."

“Pray don't mention such trifles," protested the
Head. ♦ * ♦ *

They were talking about the weather, and Harry
summed up the situation.

“ I t  strikes me that the usual unusual weather
has been more unusual than usual this year,” he said.

RASTUS IN TROUBLE

Deaf and Dumb Beggar: “Do you think it 's going
to rain?"

Blind Beggar: “I  don’t know and I can't look up at
the sky, here comes my best customer."

• * * •
Employer: "But,  look here, these aren’t testimonials."
Office Boy (applying for job): "No, sir, but I thought

they would help. They’re copies of the death certificates
of my four grandparents.”

• * * •
The bore was relating some of his alleged experiences.
“While resting once in the Indian jungle a tiger

came so close to me that I could feel its breath on
the back of mv neck," he said. “What do you think
1 did?"

"Turned up your coat collar," suggested a listener.
* * * •

Maid: "I’m sorry, but she said I was to tell you
that she is not at home."

Caller: "Oh, that’s all right. Just tell her that I’m
glad 1 didn’t call."

• * • ♦
Farmer: “An’ how’s Lawyer Jones doin’, Doctor?"
Doctor: “Poor fellow! He’s lying at death's door."
Farmer: “That’s grit for ye—at death’s door, an’

still lying." • ♦ .• •
“How long have you worked in this office?"
“Since they threatened to sack me."

* ♦ « •
“Bill got his nose broken in three places."
“Well, if he takes my advice he’ll keep out of those

places in the future."
• * * *

Doctor: "What is indigestion?"
Medical Student: "The result of trying to get a

square meal into a round stomach."
* * ♦ *

A young man was running after a bus, and shouted
to the conductor: “How much to the cinema from
here?"

“Twopence," answered the conductor.
The young man continued to run, and after covering

a further half-mile, panted: ‘‘How much now’?”
"Threepence,” replied the conductor. "You’re

running the wrong way!"

TELLING THE TAIL

First Boy (at dog show): "Which end is its head?”
Second Boy: " I  don’t know. Let’s stick a pin in and

see which end barks.”
Rastus (struggling with pair of new boots): “Ah

shall nebber be able to get dese boots on until ah’ve
worn dem for a few days,"

Maid: "Your laboratory has blown up, sir.”
Professor: “Good! That means my experiment

has succeeded."
"I  think you are the cleverest man I know."
“Sorry I can’t return the compliment."
“You could if you told as big a fib as I did.”
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Im  having, one
XMAS"

STAMP
COLLECTING

—THE WORLD’S
GREATEST HOBBY No modern Bicycle is complete without the COOPER-STEWART

BICYCLE SPEEDOMETER, which is a real instrument of precision,
such as is fitted to a Motor Car.

This handsome speedometer is fixed on your handlebar and driven
from the front wheel by means of a flexible shaft. I t  shows,
ALL THE TIME you are cycling, just HOW FAST YOU ARE
GOING. You have often wanted to know your speed . . . on the

straight . . . down . . . up the hill!
Every bicycle wil l  have one of these Speedometers later on, but the
most up-to-date cyclists are fixing one NOW. BE FIRST! Your
bicycle wil l  then be the envy of all your friends. Do  not just
THINK you are doing “twenties,” KNOW FOR
A CERTAINTY. 1 J / A

THE "S IMPLIF IED"
STAMP CATALOGUE

“Collecting on‘Simplified’ lines emphasises
the historical, geographical, cultural,
economic, industrial, artistic, natural
history and other interests which appeal
to hundreds of thousands.”

— says “Bazaar,  Exchange 6? Mar t / ’

Fine unsolicited praise for a fine stamp catalogue. The S.G. SIMPLIFIED
has been specially planned for the many thousands of collectors who are
happy in  collecting simply o r  who are attracted
by the wonderfully interesting designs postage
scamps possess. 989 pages. 6,470 full-size
illustrations. Useful facts i n  country headings

and designs described.
GET YOUR "SIMPLIFIED" TO-DAY AND
FIND A NEW ZEST IN  COLLECTING. Post. U.K.  9d., abroad 1 /1

STANLEY GIBBONS
AIR CATALOGUE

(2nd Ed.), originally published at 2/6.
Al l  you have to do to get this helpful 123-page
catalogue is to send us 2d. for its postage and
ask for a sheet of the magnificent S.G. Approvals.
N.B.—There are new sheets of Empire stamps
from Antigua to  Grenada, better than ever before.

Ask to see them!

FREE
TO

"MECCANO
MAGAZINE"

READERS

FREEFitted easily and quickly. Full instructions included.
Read allaboutit  in  Illustrated Descriptive Folder. Post
Ask your  usual Cycle Dealer to f i t  one on  your bicycle
NOW, o r  send his name and 12 /6  and we wi l l  see

you get one by return.
Specify whether for 26 in. or 28 in. wheel.STANLEY GIBBONS Liei . . . .  r

LONDON. W.C. 2.
THE COOPER-STEWART ENGINEERING CO. LTD.

Speedometer Experts for over 25 years
(Dept. 6), 136/137, Long Acre, London, W.C.2
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REMODELLING THE COLLECTION
A reader wrote, recently to tell us that he had received a present

of a splendid new stamp album, and desired our advice to guide him
in removing his collection from an old album and re-arranging it
in the new one. At this moment probably hundreds of other
readers are similarly rejoicing in the possession of a new album,
and no doubt each one of them has resolved that the re-arrange-
ment of the stamps shall be worthy of their new home. It will be
useful, therefore, to devote this month’s article to a discussion of
the problems that arise when the re-housing of a collection is in hand.

In our article last month we referred to the creation of an art
gallery in the album as an ideal to be striven for, with the object of
making the collection a
thing of interest to non-
collecting friends. While the
collector finds delight in
browsing through his col-
lection, lingering here and
there as particular stamps
and their individual history’
appeal to him, the interest
and admiration of his
friends is his next greatest
pleasure, and that is not
readily achieved.

The collection must radi-
ate attraction, and it is
essential to decide in ad-
vance just what stamps are
to be included and where
they are to  go, so that they
may be displayed to the
best advantage. A definite
standard of ‘'present-
ability*' must be set, and all
stamps that do not reach
that standard must be
left out. Torn or heavily
postmarked stamps and
dirty or creased specimens
must be excluded. Many
collectors carry the dis-
crimination against marked
copies to the point of
segregating used and un-
used stamps. Admittedly that course does ensure a standard of
perfection, but few young collectors have either sufficient stamps
to justify the separation, or sufficient pocket money to spare to
enable them to buy mint stamps only. There is a way out, however,
and that is to concentrate on used stamps, lightly postmarked.

The next stage of the reconstruction is the actual mounting of
the stamps. Here the collector can let himself go and, ignoring
what has been done by others, express his own ideas. The one
general principle to be observed is that the stamps must have
plenty of room.

The walls of an art gallery* are never crowded, for the pictures
are hung only after due consideration of their size and shape.
The stamp collector’s job in arranging his treasures is rather easier
than that of the curator of an art gallery. The stamps of any one
issue usually are the same size, and they can be moved about the
album page freely until the best arrangement is observed. If there
is more than one size, usually there are several stamps in each, and
the matter of securing a balanced arrangement is simplified.
It  is a good rule to balance the arrangement on the centre point of
the page, a quite simple matter since the leaves of most loose-leaf
albums are marked with faintly ruled squares, known as the

quadrille, that enable one to measure up space readily.
Monotony of arrangement must be avoided. Obviously, when

approximately equal numbers of stamps are being put on a series
of pages, the repetition of particular layouts is difficult to avoid;
but identical layouts should be kept away from one another as far
as possible, so that the eye alights on something different as each
page of the album is turned over. No two successive rows on a page
should contain the same number of stamps, and it is a good rule to
make alternate rows odd and even in the number of stamps they
carry.

To a very considerable extent the amount of '‘writing up,” that -
is, descriptive matter to be
inserted alongside the
stamps, will determine the
number of stamps to be
mounted on each page, but
between 15 and 20 will be
sufficient, with the proviso
that, except in exceedingly
long sets, a set must be
completed on the page on
which it starts. In practice
a big set containing 12 or
more stamps should be
given a page to itself, but
two smaller sets can appear
on one page.

Next to good display,
there is nothing that adds
so greatly to the interest
of a stamp collection as
good writing up. The extent
to which this is done will
naturally depend upon the
collector's own interest in
his stamps, and may range
from bare notes such as the
date of issue, watermark
and perforation, up to a
complete description of all
the circumstances surround-
ing the issue, including
details and historical data
associated with the designs.

I t  is better to avoid writing up altogether than to do the job in a
slovenly way, and therefore neatness must be a constant aim.
Ordinary handwriting or drawn lettering may be employed, but
ornate styles that are not easily readable should be avoided. A more
elaborate style of lettering is permissible for titles, or alternatively
printed headings may be used. When done neatly, the hand-
lettered title looks better, however. Colour should be used very
sparingly, and in fact it is best to confine its use to the titling of
the page and of the individual sets.

I t  is sound practice to draft out the notes to be written in before
they are committed to the album itself. In this way sequence of
data is ensured, and due regard can be had to the amount of
material in relation to the space to be occupied. It  is very annoying
to discover, half way through an interesting series of notes, that
the space allotted is far too limited, or that certain essential
points have been omitted.

The arrangement and writing up of the stamp collection is
necessarily a topic on which we can only generalise. Individual
problems are bound to crop up, and if any reader encounters a
difficulty that he cannot solve for himself, he should write to
the Editor of the "Af.AZ./’ who will be glad to give his advice.

Our illustration is of one of the walls in the study of Mr. Charles Whitfield King, the Ipswich stamp
dealer. AU four walls of the study are papered with stamps. Full details of this novel piece of mural
decoration are given in a Stamp Gossip note on page 65. The photograph is reproduced by courtesy

of Messrs. Whitfield King & Company.
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NYASALAND PACKET FREE!
This marvellous packet of all different stamps contains a fine NYASALAND pictorial (illustrated in September M.M.
1934), also a WONDERFUL SET OF 5 GOLD COAST including 2 fine pictorials; set of 7 INDIA including new issues;
2 French peace issues; Canada 10c. Cartier; China Famine Pictorial; U.S.A. Bi-centcnary; set of 3 New Zealand;
Ceylonese; Malayan; Egypt; 2 Nigeria; Uganda and a superb jet of 6 African pictorials, etc. ALL FREE! Just send

l id .  postage requesting our famous approvals.
THE PUCKA STAMP CO.,  27 ,  NORMANDY AVENUE, BARNET

The Picture Packet FREE
This wonderful packet of modern pictorial stamps
containing Dahomey (Native climbing tree), French
Guiana (Ant Eater), Italy (Fascist), U.S.A. Air Mail,
Turkey (Kemal Pasha), Syria (View of Aleppo), set of
Ivory Coast (Views), and 40 other fine stamps showing
portraits, views, ships, etc. to all applicants for
approvals enclosing 2d. stamp. (Abroad 6d. P.O.)

C. H. SHAW
(Dept. 2), 95, Christchurch Avenue, Kenton, Harrow.

TRIANGULAR PACKET FREE ■ ■
This magnificent packet of over 40 varieties contains old and new issues, mint and used,
Airmails, Sets, High Values, British, French, and Portuguese Colonials, stamps from
Paraguay, Roumania, Bulgaria, Greece, Charkari, South Africa, China, Cyprus. Also are
depicted: sailing ship, junk, liner, monoplane, biplane, train, balloon, bridge, view, natives,
allegorical figures, palace, buildings, famous men, leopard, kangaroo, emu, etc., and finally
an actually flown Latvian Triangular Airmail. Absolutely Free to all Genuine Applicants

for my attractive Approvals enclosing 2d.
CONRAD A. REISS (Dept. M4), 1, CASTLE GARTH, KENDAL.

LOOK. Pair Tweezers, Watermark
fa* - \ Detector, Pocket Wallet (strip

pockets). Perforation Gauge, Ap-
proval Book (120 spaces), 125 stamp

A— hinges, 5 transparent envelopes.
Price lists and a free gift set Pictorial
Stamps. All for 6$d. and British too.
Tell vonr dealer “XLCR.” or write

_______________THOMAS CLIFFE, COLWYN BAY

CANADA—  FREE ■
15 different Canada, including the beautiful 5c. Postal
Congress, shewing view of Parliament Buildings across
the river. This stamp is rising in value and you are
advised to send a t  once. All Free to genuine applicants

for our approval sheets sending 2d. postage.
Yon will be glad you sent.
SHIRLEY STAMP CO.,

19, SANDRINGHAM AVENUE, LONDON, S.W.20.

I W ILL  SEND YOU
1 ,000  DIFFERENT STAMPS

on approval, from which you mav select any 100 for 3/-.
These Stamps are EXCELLENT VALUE and include

some catalogued at 1/- each or more.
MORE ADVANCED Collectors are invited to send for
better class selection on approval, priced at one-fifth

to one-third Catalogue.
H. HARDY,

6, Birchington Road, Hornsey, London, N.8.

Something New. Puzzle Packet Free
to bona fide applicants for selection of stamps on ap-
proval. 10 used and unused British Colonial, English
and Foreign Stamps. The following are characteristic
features of the stamps included in packets No. 1 Ivory,
No. 2 Cactus, No. 3 1929, No. 4 Turtles, No. 5 Camel,
No. 6 Windmill, No. 7 80 on each side of stamp,
No. 8 Springbok’s head, No. 9 Sheaf of Rice, No. 10
Gold. Puzzle—Which countries do they come from!

HENRY TURNER,
110, Barnett Road, Preston, Brighton 6, Sussex.

"DIAMONDS*"'
MANY RARE STAMPS have been found by purchasers
of The "DIAMOND” Packet, which contains
approximately 1,000 UNSORTED STAMPS from

Convents abroad.
1 pkt. 1/6. 3 pkts. 3/9. 5 pkts. 6/-.
All post free. (Abroad 3d. per pkt. extra.)

O. NERUSH
(Dept. K), 68, TURNPIKE LANE, LONDON, N,8,

ENGLAND.

| EE> FF I I  THE "LABUAN" PACKET
J — " of 25 fine and interesting stamps including a SCARCE LARGE LABUAN JC ■ ■ ■■  ■■  • • (Orang-Outang), Turkey, NEW CALEDONIA (Beautiful Scene), Persia, i
J Set of Wallis and Fortune Is., OCEANIC SETTLEMENTS (Spearing Fish), N.Z., Gaboon (Raft), SET OF )
( MARTINIQUE (Village). N.S.W., Morocco (Rabat), a FINE FIUME TRIANGULAR STAMP (Ship),etc., etc. i
J Egypt, and a USEFUL PERFORATION GAUGE, will be sent ABSOLUTELY FREE to all serious applicants J
i for mv Approvals sending 2d. POSTAGE.—Get vour stamp collecting friends to write, mentioning your I
' name, and vou will receive further fine free gifts. FINE "GUIDE TO STAMP COLLECTING” —60 Pages, J
\ 175 Illustrations—Price 1/- (Post 2d. extra). PHILIP J .  DYKE, 122, GLADSTONE ROAD, WIMBLEDON, i

You cou ld  not  buy  the  Nat ional
Avf  (2o | lp>*u  I But you CAN have one of yourMIL vd l lC l j ,  own. Judge for yourself: The

January7"Argosy" Packet contains the large 3ct. Canada
Jacques Cartier Commemorative, Australia, Victoria
Centennial, large Sierra Leone, high values France
Airpost and Belgium Commemorative and Ten other
beautiful Pictorials —for 6d. post free! This packet is
honestly worth double and is offered to introduce
"Argosy” Approvals. Money returned if not satisfied.
W. STANDISH, 143, Anson St., Barrow-in-Furness.

3 REASONS-
Why you should always insist on asking for

THE ’ POPULAR'’ SERIES
of ALL THE WORLD; BRITISH COLONIAL; AND
ONE-COUNTRY PACKETS. SETS; SINGLES; STAMP

MOUNTS AND ALBUMS.
(1) Because you have a larger VARIETY to select

from at your local Stationer.
(2) Because vou have a Complete Display in the All-

Transparent Envelopes to see the QUALITY offered.
(3) Because you have the Last Word in VALUE "on

every Card and in every Packet**
Displayed by all the Leading London and Provincial
Stores, Booksellers, Stationers, Newsagents, and Toy and

Fancy Dealers throughout the Country.

The Western Imperial Stamp Company
TROWBRIDGE, WILTS., England.

Beautiful Mint Set FREE
to all enclosing 2d. stamp requesting approvals and
lists. To buyers from these we offer A GENUINE

Mint  Stamp Cat.  £3  FREE
Ask for particulars of offer. SPECIAL OFFER: 100

Portuguese Colonials, 1/6, postage extra.
H. & G. H. JOPLING, 44, Risca Road, Newport, Mon.

o Monster  500  Packet  FREE! o
O This large gift parcel contains 500 Unsorted O

Foreign Stamps, many scarce from Roumania
p (Queen Weaving), Persia (Shah), China, Russia, r-r Cuba, S. Rhodesia, Br. S. Africa (Pictorial), etc., r

R etc. Just send 2d. stamp for postage and request R
my Famous Extra-Large-Discount ApprovalE Sheets. (Abroad 6d. P.O.) E

E E. EASTICK, 22, Bankside Road, Bournemouth. E

FREE PACKET-5OO STAMPS
This splendid New Year Gift is Free to all approval
applicants—if you add 2d. for postage I will include

2 Fine Sets. (Abroad 6d. P.O. extra.)
CHAS. A. HILL, 51, MONINS ROAD, DOVER.

KINGS1 HEADS, Colonial and Foreign Duplicates
for disposal. One Farthing per stamp. Send postcard
for trial.—Philatelist, 32, Josephine Av., Brixton, S.W.2.

INDIA—unused block, four lan„ 1/3. Rs. 2/- on
Rs. 10/-.  Edward service used, 2/-. Newdelhi used set,
1/-.—Surendra, Ahluwaliabazar, Jullundur City.

Stamps. Halfpenny approvals. 500 sent. Collection
500 perfect Colonials 12/6.—Wyk, 15, Paradise St.,
Liverpool.

FREE I N yassa , Ascension , Grenada, Persia , etc. Re-
quest appros.—Shakeshaft, South Road, Brighton 6.

FREE ! 3 Charkari Pictorials and Wonder Packet to
approval applicants. —G. Kingsmill, New Barnet, Herts.

100 Different Stamps Free to applicants for |d. approv-
als. Big discount.—Cox, 21, Dennis Mansions, Westcliff.

But the  Greatest of These
is 100 British Colonials for 1/-  Post Free.

Catalogued 14 / -  this packet contains 100 different
BRITISH COLONIALS including Mauritius, Johore,
Sudan, Cyprus, Newfoundland, Gold Coast | d . ,  Id.,
l | d .  and 2d., Nigeria Ad., Id., Ijd., 2d. and 3d., Iraq
surcharged and pictorial, English 2/6 postage due, New
Zealand Id., Id., l | d . ,  2d., 3d., 4d. and 1/ - ,  Australia
Kingsford Smith, Sydney Bridge, both engraved and
lithographed, etc., etc. This collection is really a gift,
but is offered at 1 / -  to introduce my "WORTH
WHILE” approval sheets. Without approvals the price
is 2/6. If not entirely satisfied, MONEY BACK.

JOS. H. GAZE, DIDSBURY, MANCHESTER.

A "Royal" Packet
A Packet of Kings and the King of Packets containing
portraits of King George V, King Edward VII, King
Albert I of Belgium, King Boris of Bulgaria, King
Christian X of Denmark, King Fuad of Egypt, King
Victor Emanuel III of Italy, King Alexander of Jugo-
slavia, King Michael of Roumania, King Gustav of
Sweden, and many others. FREE and POST FREE to
applicants for approvals. Just send a Post Card to:
UNIVERSITY STAMP CO., 1, Plantation Road, Oxford.

BSPECIAL OFFERS ■■■■
da (all diff.) . . .  1/3, aO for 8d.
ctorial Comms lOd.
itratosphere) l id.
r (bi-colours) ... ... ... lid.
ia (Boy Scout) lid.
oya Comm. (incl. 2 Air) ... 44 d.
dr Mails—set to 2,000 r. ... 7d.
a. 1934 Mint 4 d.—3d l id .
1934 Minted.—3d 1/2

lorials. Cash with order. Post l i d .
Xpl.M.M., 7, Winchester Road, N.W.3.

COLLECT SOMETHING WORTH WHILE.
Don't fill your album with useless Continentals.

Try these:
20 Different Newfoundlands, 6d. post free. Beautiful
pictorials—and always going up in catalogue value.

HALL, 111, TWEEDALE STREET, ROCHDALE.

POETRY YOU WILL LIKE!
If you are willing to buy from me,

I shall be willing to give you, free,
Some jolly line stamps for your collection,

So send along for an early inspection
Of Seaside Approvals— YouTl find there’s no doubt

That Lindsey for stamps is worth shouting about!
My gift is a fine set of new 1934 Swiss pictorials. Mighty

mountains, huge waterfalls, winding passes!
Switzerland’s wonders on colourful stamps!

H. LINDSEY, 27a,The Square, Lytham-St. Annes, Lancs.

AIR RACE PACKET; FREE!!
60 Different Stamps including France, Italy, Greece
(Ship), Persia, India, Straits Settlements,' Malacca
(Tiger), Queensland and finally the NEW MELBOURNE
CENTENARY STAMP (Native viewing Melbourne).
ALL THESE ARE PLACES PASSED OVER BY MR.
SCOTT WHEN HE WON THE RECENT £10,000

AIR RACE.
Just send 2d. Post, and request appros. (Ab. 6d. P.O.)

E. LONGBOTTOM,
Cheam House, Exeter Road, Bournemouth.

THE FIRST STAMP  Ever Issued
(British 1840 Penny Black) for P.O. 1/9! It is guaran-
teed genuine in every respect. Its companion stamp
(1840, 2d. blue) for a further 5/- (cat. 20/-)! Other
“Classics” which every Collector should have are the
Cape of Good Hope Triangulars; we offer Id. rose (cat.
40/-) for 12/6; 4d. blue (cat. 15/-) for 5/-; and 6d.
lilac (cat. 60/-) a t  15/-. Superb approvals of any
country against approved English References or a

deposit. Full Lists Free.
NORRIS & CO. (Dept.M), NORWOOD, LONDON, S.E.19

I WANT 500
regular customers. Collectors who are so
satisfied with the value offered in my selections
that they will come to me for all their philatelic
requirements. AND I have a scheme which will

pay them to become regular customers.
Send now for my 4-a-penny selections and full

particulars of the new scheme.
L. D. MAYNARD,

78, RICHMOND ST., SOUTHEND-ON-SEA.

" MECCANO MAGAZINE ” BINDERS
| Keep your “Af.A/.’s ” clean and tidy with s
| onr special spring-back binder. Two sizes, £
= price 3/- and 4/6 post free, from Meccano Ltd., |
= Binns Road, Liverpool 13.
amiiwuHmiiimimiiiimiiittiiiiiiniiminmiimiiHmiitmiiHmiimiiiiummiiimF
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Italian Colonial Commemoratives
The second exhibition of Italian Colonial

Art, held recently at Naples, was cele-
brated by full sets of special commemorative
stamp issues by the Italian Colonies,
Eritrea, Cirenaica, Ital-
ian Somaliland and
Tripolitania. Apart from
the several very striking
designs, the stamps are.
as  our illustrations show,
notable for their unusual-
ly large format. Each
colony issued 12 stamps,
six values ranging from
5c. to 1L.25 sharing a
common design, for
general mail, and six
ranging from 25c. to 2L.
with two designs, for
use on air mail.
Swedish Parliamentary

Commemoratives
The fifth centennial

celebration of the foun-
dation of Sweden’s Par-
liament is to be celebrated this month,
and a series of commemorative stamps will
be placed on sale co-incident with the re-
assembly of the Parliament on 10th
January.

Each of the stamps will bear a design
illustrating the ancient building in which
met the Assembly of the Four Estates,
representing the Nobility, the Clergy, the
Burghers and the Peasants—the forerunner
of the present Parliament. The values and
designs will be as  follows: 5 ore, the Old Law
Courts; 10 ore, the Exchange; 15 ore, the
Great Church; 25 ore, the House of the
Nobility; 35 ore, the Houses of Parliament;
60 ore, a Nobleman, a Clergyman, a
Burgher and a Peasant, and, above the
group, the Coat of Arms of Engelbrekt.

The Whitfield King Annual List
One of the most useful stamp price lists

we know is the Whitfield King “List of
Postage Stamps in Sets and Packets,” the
66th annual edition of which has just
appeared. The usefulness of the list may be
gauged from the growth of its  size. When it
first appeared 65 years ago it consisted of a
single sheet. To-day it  is a booklet of 148
pages and contains thousands of o Hers of
sets and packets of used and unused stamps
from almost every country in the world,
including air mails, and ranging in price
from pence to pounds. A special feature
is made of subject packets.

The boy w ho is just commencing stamp
collecting would find this list a very useful
addition to his stamp library, and Messrs.
Whitfield King and Company, Ipswich,
have very kindly consented to present
a copy free to any reader who writes for
one, provided the “A/.M.” is mentioned
in the request.

Gibbons’ Simplified Catalogue 1935
When the first edition of the Stanley

Gibbons’ Simplified Catalogue was re-
viewed in the April we forecast
for it considerable popularity, and in send-

ing to us a copy of the
second issue Messrs.
Gibbons tell us that
nine-tenths of the large
first edition was sold
within a month of pub-
lication!

As most of our readers
know\ the Gibbons’ Sim-
plified Catalogue is in-
tended to appeal to the
general collector who is
concerned entirely with
designs, and whose view
of the stamp field ignores
details such as water-
marks, perforations,
shades of colour, and
errors. The policy of the
compilation is, in fact,
“The stamp’s the thing.”
Nevertheless, the  second

edition runs into almost 1,000 pages,
lists 52,300 stamps and gives 6,500 full-size
illustrations. No less than 770 new stamps
have had to be included.

Bound in an attractive blue clothboard
cover, the catalogue makes an ideal
birthday present for any young stamp
collector. I t  can be obtained from any
stamp dealer, price 5/-, or  direct from
Stanley Gibbons Ltd., 391, Strand, London,
W.C.2, price 5/6 post paid.

♦ * * ♦
The French colony St. Pierre and

Miquelon has marked the celebration of the
Fourth Centenary of Jacques Cartier’s dis-
covery of Canada by overprinting certain of
the stamps of the current pictorial series
with the inscription i l Jacques Cartier,
1534-1934:*

f l  flHCOLOMIALi IK] f l
f l  M / -f kM f l

H' t !  thank Stanley Gibbons Ltd. for their courtesy in
loaning the stamps from which the illustrations for our
stamp pages have been made.

.

A Room Papered with’Stamps
In our Stamp Article this month we have

discussed at considerable length orthodox
ways of arranging a stamp collection. For
those who are interested in unorthodox
arrangements, the illustration accompany-
ing that article will hold more than usual
interest. The photograph shows one of the
walls of Mr. Charles Whitfield King’s study
at his home in Ipswich, completely papered
with stamps arranged to suggest mosaic
work.

The total number of stamps on the four
walls of this room is 61,242, all of which
are unused specimens, except sixteen
Great Britain stamps, which can be seen
in the four corners of the centre panel over
the mantel-piece. The face value of the
stamps is about £1,000, and there are 50
different varieties, made up as follows:
1 1,346 Argentine Republic . . .  4 varieties
8,445 Samoa . ,. . . .  . . .  8 ,,
4,177 Bergedorf ............... 7 ,,
6,885 Lubeck . . .  . . .  4 ,,

276 Serbia ........................... 4 ,,
1,973 Hanover ............... 1 ,,
1,007 Cuba ........................... 3 ,,

17,650 Roman States..  . . . .  7
4,287 Philippine Islands . . .  1 ,,
1,345 Alsace and Lorraine . . .  7
3,835 Sardinia . . .  . . .  3

16 English (sixpenny) 1

61,242 Stamps 50 ,,

The size of the room is 15 ft.  by 13 ft.,
and it is believed to be the only one in

the world papered in this manner. The
work of placing these stamps on the
walls was carried out by a skilled decorator,
who was engaged exclusively on this task
for three months, working 11 hours a
day. The date on the wall shows the
year when the w'ork was carried out.

One hesitates to guess at  the present
catalogue value of the stamps used. The
6,885 Lubeck alone would be worth £1,500!

meccanoindex.co.uk
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Prices of New Year Bargains
Postage

Price
Postage

extra
No.  2 Locomotive (fitted for Hornby

Control) O.S. 11/3 9d.
No.  2 Tank Locomotive O.S. 11/3 9d.
No .  2 Tank Locomotive (fitted for

Hornby Control) O.S..................... 12/6 9d.
No.  3C Riviera "B lue"  Train Loco-

motive O.S. 12/- 9d.

Hornby  Tende rs  O .S .
No. O/1  Tender O.S.......................... 9d. 3d.
No .  2 Tender O.S............................... 1 / 9 6d.
No.  2 Special Tender O.S.................. 3/- 6d.
Riviera “B lue ”  Tender O.S. 2/3 6d.
No.  3 Tender O.S............................... 1 / 9 6d.

Ro l l i ng  S tock  O.S .
No,  1 Pullman Coach O.S. . . . 1/6 4d.
No.  1 Pullman Composite Coach O.S. 1 /9 4d.
No.  2 /3  Pullman Coach O.S. 6/6 9d.
No.  2 /3  Pullman Composite Coach O.S. 7/- 9d.
Riviera “B lue"  Coach O.S............... 6 /3 9d.
No.  2 Pullman Coach O.S. . . . 4/9 9d.
No .  2 Saloon Coach O.S. . . . 4/9 9d.
Wagon, French type O.S................... 1 / 9 4d.
Covered Wagon O.S. 1 /3 4d.
Jacob's Biscuit Van O.S, 1 /6 4d.
Brake Van O.S.................................... 1 / 6 4d.
Brake Van. French type O.S. 2/- 4d.
No.  2 Cattle Truck O.S..................... 2/3 6d.
Gunpowder Van O.S. 1 /6 4d.
Hopper Wagon O.S. 1 /9 4d.
No .  1 Luggage Van O.S...................... 1 / 6 4d.
Mi lk  Tank Wagon (United Dairies) O.,S. 2 /3 6d.
Petrol Tank Wagon O.S. V - 4d.
Refrigerator Van O.S. 1 /6 4d.
Snow Plough O.S................................ 2/- 4d.
No .  1 Wine Wagon O.S. . . . . . . 1 / 9 4d.
No .  2 Wine  Wagon O.S.................... 2/3 4d.
Bitumen Tank Wagon “Colas" O.S. 1 /9 4d.
Trolley Wagon O.S. 2/- 6d.

Meccano  Aerop lane  Ou t f i t s  O .S .
Finished in Aluminium Seccotinc Van O.S. . . .

No .  2 Luggage Van O.S......................

Price
1 /6
2/3

extra
4d.
6d,

Hornby  Accessor ies O .S .
No.  2 Buffer Stops O.S...................... 2/9 4d.
No.  2 Engine Shed O.S...................... 11/3 1 / -
No.  1 Footbridge O.S. 1 /6 6d.
No.  2 Footbridge O.S. ............... 3 /9 9d.
No.  3 Footbridge O.S......................... 5 /3 9d.
No .  1 Lamp Standard O.S. . . . 1 / 9 6d.
No.  2 Lamp Standard O.S, . . . 2/3 6d.
No.  2 Level Crossing O.S.................. 2 /9 6d.
Loading Gauge O.S............................. 1 / 6 6d.
Goods Platform O.S. ............... 6/3 9d.
Island Platform O.S. 3/3 9d.
Passenger Platform O.S...................... 1 / 3 6d.
Platform Ramps O.S, 1 / -  pair 3d.
Platform Fencing O.S. 3d. 2d.
No,  6 Railway Accessories O.S. . . . 2/- 4d.
No.  2 Signal Cabin O.S. 2/3 6d,
No.  2 Junction Signal O.S................. - 2/6 6d.
Viaduct O.S. .......................... 3/3 9d.
No.  2 Water Tank O.S......................
Double Symmetrical Points, D.S.2 O.S.,

3/- 6d.

Pairs ...................................... 1 /9 9d.
Double Symmetrical Points, D.S.1 O.S.,

Pairs ...................................... ' 1 / 9 9d.
Parallel Points, P.P.2 O.S., Pairs . . . 1 / 9 9d.
Crossover Points, C.O.1 O.S. 3/3 9d.
Crossover Points, C.O.2 O.S. » . . . 3/9 9d.
Telegraph Poles O.S. ............... 1 / 9 3d.
No.  2 Signal Gantry O,S.................... 5/- 9d.

No.  1 Aeroplane Out f i t  O.S.
No.  1a Aeroplane Out f i t  O.S.
No.  2 Aeroplane Outfit O.S.

Price
4/6
4/3
8/3

Postage
extra

9d.
9d.
1 / -

Hornby  T ra in  Se ts O .S .
M Goods Train Set O.S...................... 4/3 9d.
No.  O Goods Train Set O.S. 8 /9 V -
No,  O Passenger Train Set O.S. . 8/6 1 / -
No.  1 Goods Train Set O.S. 11/3 1 / -
No.  1 Passenger Train Set O.S. 12/9 V -
No.  1 Tank Goods Train Set O.S. . . . 11/3 1 / -
No.  2 Goods Train Set O.S. 16 /3 1 /3
No.  2 Passenger Train Set O.S. 25/ - 1 /3
No.  2 Tank Goods Train Set O.S. . . . 16/9 1 /3
No.  2 Tank Passenger Train Set O.S. 20/— 1 /3
No.  2 Special Goods Train Ser O.S. 17/6 1 /9
No.  3C Pullman Train Set O.S. 31/3 1 /9
No.  3E Train Set (6-volt electric) O.S.
No.  3E Riviera ’“Blue” Train Set

35/- 1 /9

(6-vok electric) O.S........................
Metropolitan Train Set (110/250-

32/6 1 /9

volt electric) O.S. ...............
Metropolitan Train Set (Clockwork)

55/- 1 /9

O.S. ....................................... 21/ - 1 /9
No.  3C Riviera “B lue ”  Train Set O.S. 29/3 1 /9

Hornby  Locomo t i ves O.S,
M Locomotive O.S............................. 1 /6 4d.
M3 Locomotive O.S. 4/3 6d.
No.  O Locomotive, O.S..................... 5 /3 6d.
No.  1 Locomotive, O.S. 6/3 6d.
No.  2 Locomotive O.S. 10/- 9d.
No.  3C Locomotive O.S. ............... 12/ - 9d.
No.  1 Tank Locomotive O.S. 6/3 6d.
No.  2 Special Tank Locomotive O.S. 10/6 9d.
No.  1 Electric Tank Locomotive O.S. 19/6 9d.

(6-volt Permanent Magnet type) O.S,

Storage Boxes O.S .
No.  5 Cabinet O.S. (Oak Finish)

Dimensions: 17 } *  x 12*  x 3 ” .. 21 / -  1 / 3
No.  5a Cabinet O.S. (Enamelled in Blue)

Dimensions; 12g '  x 11 x 2 | *  . 19 /6  1 / -
Special Storage Box O.S. (Plain)

Dimensions: 18 } '  x 9 ' x 3* 2/- 9d.

NOTE: The. buffer height of the Locomotives and Rolling Slock listed above is 1 i n .
Al l  orders will be executed in  the railway lettering that is available.

M GOODS TRAIN SET O.S.
Bargain Price 4/3. Postage 9d. extra.

No.  2/3 PULLMAN COMPOSITE COACH O.S.
Bargain Price 7/- Postage 9d. extra.

Manu fac tu red  by  MECCANO LIMITED, B INNS ROAD,  LIVERPOOL 13
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A single railway bridge is the only one that exists, and
motorists are compelled to trust themselves to small
ferry boats operated by poles and oars.

When we reached the river we found it running
swiftly a t  a mid-flood stage and discovered that the
stalwart ferryman was anxious to try out a new boat
on which he could ferry two cars a t  once. We accepted
the challenge, and in the quiet water of the lee shores
safely crowded two cars on to the little boat, scarcely
leaving standing room for the ferryman and his helpers.
The handling of the boat while crossing the river was

very skilfully done, and a
good landing was made
opposite a steep cut that
had been dug m the 20-
foot bank on the swift side
of the river. The ferryboat,
however, was not now se-
curely tied up as it had
been a t  the embarking
place. The ferryman, with
true Indian philosophy
that every man should
look out for himself, gave
no warning that the re-
moval of the weight of the
first car might dump
the second one into the
river. As the first one
crept across the planks
towards the steep dusty
incline, Dr. Mallery, too
alert to be so easily trap-
ped, simultaneously moved
the second car forward
to a central position on
the boat. The reserve of
the ferryman and his
helpers was now gone,
and they laughed ap-
provingly.

We are indebted to
the courtesy of the

Carnegie Institution of Washington for the informa-
tion in this article.

Floating Docks— (Continued from page 5)

disappeared when iron was introduced into ship-
building. A patent for an iron dock was taken out as
early as 1809, but little seems to have been done until
the last decade of that century.

A patent was taken out in 1785 by a certain
Christopher Watson for a wooden dock. Details of its
design are scanty, but whether Watson used old hulks
or built the docks specially, they were mere boxes
provided with a gate a t  one end, into which the vessel
was warped, after which
the gate ivas closed and
the water pumped out of
the enclosed pound. They
had no compartments, the
displacement of the timber
of which they were made
giving them the necessary
stability when sunk. They
were in fact more like
graving docks  than
modern floating docks,
and in their old age, when
they wTere thoroughly
waterlogged, their flota-
tion was so slight that
their removal from the
river to the mud on its
bank was the natural
result.

Floating docks have
several advantages not
possessed by the usual
type of graving dock.
Thcv can not only be built
quicker, but also with
greater certainty; and
they can be moved from
place to place as required.
Many docks are built in
England and towed
abroad. Not long ago one
made a voyage from the _ J __ . .  ____D __, ___
Zealand. It was a large dock of 17,000 tons' lifting
power, and it met with no mishap on the voyage.
The plates of this dock became so warm in the tropics
that special clogs had to be provided for the crew!
Self-propelled floating docks have been suggested,
but so far this has not proved a practical proposition.

I t  is only necessary to find a sheltered site with
sufficient depth of water, and there a floating dock
can be parked. During limes of war this is a useful
asset. Not only can the dock lie concealed, but i t  can

A floating dock at Malta used for docking the capital ships of the Mediterranean Fleet. This was formerly a German
dock, and an extra section was built in this country and towed to Malta to be added to it.

Tyne to Wellington, New

go out to the rescue of a crippled ship, which perhaps
might have the greatest difficulty in getting to shore,
or might never reach it  a t  all, without being patched up.
Docking has even been attempted successfully in mid-
ocean—a risky proceeding, but one justified in a nation-
al emergency. If a ship has been hit by enemy fire and
has a dangerous list to one side, the dock can be brought
under it. tilted to the same angle, and then, when
everything has been made fast, the whole lot pumped
on to a level keel again.

Floating docks can be entirely self-contained, which

G

is a useful asset when, for example, they are required
for use on a lonely whaling station hundreds of miles
from a proper port. It  has been found, however, that
it is better to work such docks in connection with a
shore establishment.

In fairness to the designers of graving docks it must
be admitted that floating docks are not without their
drawbacks. For example, in order to maintain a
sufficient depth of water frequent dredging of the site
is necessary in some cases. When Harbour Boards or
shipowners are discussing whether to invest in a floating
dock or the usual graving dock, they do not find it at  all
easy to make effective comparison of the merits of
one over the other. After all the merits and demerits
of each type have been summed up impartially, the
decision must depend upon which would best suit the
physical conditions of the site at which it is proposed
to have the dock; and as conditions vary so greatly
it is unjustifiable to say that one type of dock is
better than the other.

Apart from considerations of the site, it is generally
held that for ships needing long and heavy repairs the
graving dock possesses greater advantages; but that
the floating dock is often quicker and more convenient
where the ship needs light repail's, hull inspection, and
painting. Both types of work can be carried out on
either type of dock with equal success.

Floating docks have been made in all sizes, with a
lifting power ranging from about 100 tons up to 60,000
tons. The largest floating dock in the world is a t
Southampton. It has an overall length of 960 ft., an
inside width of 130 ft. 8 in., and takes ships drawing
38 ft. of water. Its floor covers an area of 3 |  acres.
The site is dredged to 61 ft.  a t  low water of spring tides.
The dock has 14 electrically driven centrifugal pumps
which, under normal conditions, will lift the largest
ship afloat in about four hours. Mooring booms 110 ft.
long secure the dock to four reinforced concrete dolphins
on the shore. The booms are hinged a t  both ends to
allow an up and down movement. The dock was con-
structed by Armstrong Whitworth and Co. Ltd., on
the Tyne, and towed to Southampton. Its designers
were Messrs. Clarke and Standfield, of Westminster,
and it was "opened” by the Prince of Wales in April
1924.

Floating docks have been widely adopted on the
Continent, especially in Germany and Holland, but in
Great Britain there are at present more graving than
floating docks. I t  is interesting to know that the two
largest floating docks are British. After the great dock
at  Southampton, which is owned by the Southern
Railway, the next largest is a dock of 50,000 tons’
lifting power stationed at Singapore. Tt has an overall
length of 850 ft. and a width of 172 ft., and the side
walls, extending the length of the dock, are 50 ft.
in height. Each wall is surmounted by a pair of
four-ton travelling wharf cranes.

Meccano  for  Fancy Dress Costumes
Boys—and girls too—attired in costumes represent-

ing “Meccano?’ have been extraordinarily successful
in winning prizes a t  Fancy Dress Carnivals in past
years. We are always pleased to send suitable adver-
tising material to boys and giris w’ho wish to make
Meccano costumes, and to hear of new ideas in this
connection.

"‘The Schoolboy’s Diary”
(Charles Letts’s. 1/-)

The 1935 issue contains all the features that
have made this diary so popular. There are useful
notes concerning a variety of careers, lists of sports
championships and of University and school sports
records; and the diary pages carry interesting illus-
trated footnotes on topical subjects. In addition to
the cloth edition a t  1 / - ,  the diary is published in
leather cloth and leather a t  1/6 and 3/- respectively,
and these two editions contain a new feature in the
form of an excellent series of maps of the world.

A Splendid Book

The Romance of
Engineering

By OR.  A .  D .  MERRIMAN. 7 /6 net

11'7/6 23  plates and 121 diagrams

“Any boy with a taste for mechanics will
be delighted with it.”  — Hoy's Own Paper.
“ I t  admirably stresses the main lines of
progress, while introducing those
pioneers who have contributed so much
to the advancement of applied science.”
— Modern Transport.

A Popular Modelling Medium
Few toys have enjoyed so widespread and so lengthy

a popularity as Harhutt's Plasticine, and to-day
this popular modelling material seems an even greater
favourite than ever. The secret is that Messrs. Harbutt
have never been content with their achievements,
but have continually sought to widen the scope of
the Plasticine enthusiast by improving their product.

This winter Plasticine will be available in a range of
outfits priced from 1 / -  to 4/-, a price that will enable
every’ boy and girl to enjoy the fun of creating their
own models.

Harbutt’s have introduced also a novel Plasticine
shooting game known as “Dappadart.’’ A dart tipped
with Plasticine has to be blown from a tube at a target.
There are great possibilities for fun with the game,
which has, ton, the merit of being perfectly safe.

Dappadart is available in three styles, priced 6d.,
1 / -  and 2/6 and full details may lie had from any toy
dealer or direct from Harbutt’s Plasticine Ltd.,
Bathampton, Bath.

e
Books by  your Editor

now 5 / -  net each
Each profusely illustrated and exactly

as  first published at  7 /6

The Book of Natural Wonders
The -Romance of Transport

The Book of
Remarkable Machinery

The Romance
of the Merchant Ship

Tables for Home Billiards
Every year brings the same problem to parents of

families—how best to ensure healthy diversion for the
household during the long winter evenings. Thousands
of families are finding the solution to this problem in
the never-failing interest of home billiards which,
played in the correct surroundings, is the most fascin-
ating game for young and old. The firm of E. J .  Riley
Ltd., have for many years specialised in the production
of high-class billiard tables suitable for use in small
and medium sized houses. Riley “Home” billiard
tables, which are made in five different sizes, have
found wide popularity. They rest easily on an ordinary
dining-table, and can be put out of the way when not
required. One of the outstanding models in the
Riley range is their “Combined” billiard and dining-
table, which can be transformed in two minutes from
a dining- table to a perfect billiard table.

An attractive art list of billiard tables wnll be sent
to any reader who writes, mentioning the “AZ.;U.,“
to E.  J .  Riley Ltd., Deal Works, Accrington.

Plant Life in the Desert ( Cwt/tnued from p. 31)
insects and small reptiles files out during the evening
to see what the camp fire means. The open is prefer-
able to the small villages, however, for their fauna is
even larger.

The Yaqui is one of the largest rivers on the Pacific
coast of Mexico, rivalling the old unharnessed Colorado
in the strength of its floods and the size of its delta.
The rich alluvial flats have in small part been brought
under cultivation, and have become famous for the
fine quality of the rice there grown. In order to reach
southern Sonora i t  is necessary to cross the Yaqui.

See these at any bookseller's
Write for full list to:

HARRAP
182 ,  HlGH HOLBORN, LONDON

W.C.I
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KEEP ADDING
TO YOUR OUTFIT

It is the ambition of every keen Meccano Boy to
build bigger and better models. That is why he con-
stantly increases the scope of his Outfit by adding
more Meccano Parts and Accessories.

There are over 250 real engineering parts in the
Meccano system, many of which are illustrated here,
New parts are always being introduced iu order to
keep Meccano model-building in line with the most
modern engineering requirements. The greatest care
is taken in the designing of these parts to ensure that
they function exactly as their counterparts in actual
practice.
MECCANO LTD.. BINNS ROAD, LIVERPOOL 13

No. s. d.
3. Perforated Strips, 3J”

long ............. . . . |  doz. 0 4
9b. Angle Girders, " long „08

20. Fia nged W Ixeels, 1 K d Ja m . eacb 0 5
19s. Crank Handles, small „ O I
19a. Wheels, 3" diam............. „ 0 6

Pulley Wheels
with centre boss and set screw:

No.
27b. Gear Wheels, i 33 teeth

s. d .

J 3

No.
94.

95b.

Sprocket Chain, per
40* length ...........

Sprocket Wheels, 56
each

s. d.

to gear with K pinion
¢3 diam.) ........... each

0 6
29. Con irate Wheels,!* diam. 0 6 teeth, 3* diam. 0 6
30. Bevel Gear, 1", 26 teeth If 7 96. Sprocket Wheels, 18
30a, u II I > Ifi 1. 0 6 teeth, 1* diam. 0 3
30c. ,. „ U", 48 < 1 6 99. Braced Girders, 12J*
31. Gear Wheels, r ,  38 teeth 0 10 long ................... i doz. 2 6
34b. Box Spanners ........... 0 4 102. Single Bent Strips . . . each 0 1
44. Cranked Bent Strips . . . fl 1 103d. Flat Girders, 3fc* long i doz. 0 7
45. Double „ „ 0 1 108. Architraves ........... doz. 1 6
46. Double Angle Strips, 109. Face Plates, 2K diam. each 0 4

2Kxi*  ................... i doz. 0 6 no . Rack Strips, 3 |* 0 2
52. Perforated Flanged 116. Fork Pieces, Large .. . 0 3

Plates, 5K*  2 r each 0 5 118. Hub Discs, 5K diam. 1 3
55. Perforated Strips, slotted ] 19. Channel Segments (8 to

5J* long ................... doz. 1 6 circle, 11J* diam.) 0 4
63a. Octagonal Couplings . . . each 0 8 120. Buffers ................... I I 0 2
63b. Strip Couplings ........... 0 7 125. Reversed Angle Brackets,
65. Centre Forks ........... f) 1 r ............................ | doz. 0 3
72. Flat Plates, 2|*  x 2|* .. . 0 2 126, Trunnions .. . pair 0 3
76. Triangular Plates, 0 2 126a. Flat Trunnions each 0 1
77. H ., r 0 1 128. Boss Bell Cranks 0 3
80a. Screwed Rods, 3K ... 0 3 129. Rack Segments, 3* diam. „ 0 5
90a. 2fr* Curved Strips, cranked, 132. Flywheels, 2J* diam. .. 2 0

1 J radius, 4 to circle n 0 I 133. Corner Brackets, I J* tt 0 1

No.
136. Handrail Supports . . .  each 0
13/. Wheel Flanges .. .  „ 0

tl38a/z.  Ships Funnels (Raked) „ 0
139. Flanged Brackets (right) „ (1
140. Universal Couplings 0
143. Circular Girders, SKdiam ... 1
144. Dog Clutches ........... „ 0
145. Circular Strips, 7J*

diam. over all . . .  „ 0
146. Circular Plates, 6* diam. „ 1
147. Pawls with pivot bolt

and nuts ........... t, 0
148. Ratchet Wheels .......... 0
150. Crane Grabs .................. 0
157. Fans, 2" diam............. „ 0
160. Channel Bearings,

■ 1i x 1 x, J . . .  . . .  ,, 0
167. Geared Roller Bearings „ :20
168. Ball Bearings, 4 '  diam. „ 3
171. Socket Couplings .. .  ,, 0
187. Road Wheels .................. 0
192. Flexible Plates,

5Kx2-K ........... doz. 0
197. Strip Plates. 12K*2K each 0
198. Hinged Flat Plates,

4px2K .................. 0

d.
3
3
9
2

10
0
6
9
0

3
6
7
4

2
0
0
9
6

9
7

8

19b. 3* diam. ........... each 0 6
19c, 6" „ ........... h 1 9
20a. 2’ „ ........... u 0 4
21. IK  „ .................. t> 4
22. r ................. ........... „ 0 3
23a. K „ .................. 0 3

Pulley Wheels
without centre boss and set screw:

22a. r diam........................... each 0 2
23. K „ ................... 0 2
24. Bush Wheels ........... 0 4
26. Pinion Wheels, f * diam.,

K face .................. 0 4
26b. Pinion Wheels, |* diam.,

K face .. .  . ......... 0 6
27a. GearWheels, 57 teeth to

gear with pinion .. . n 0 6

f The series includes 26 Funnels iu the correct designs and colours of leading Shipping companies.
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Th i s  i s  t he
g ian t  Fa i r ey
Long - range
night  bomber ,  a
we l l - known type
o f  l ow -w ing
monoplane used
for long  distance
flying.

Buy a "■■W ,
Meccano Aeroplane Outfit
and build realistic models
of  the World’s leading aircraft

Every boy should know how aeroplanes are designed and constructed,
and should be able to recognise at a glance the different types of machines
in order to understand the purposes for which they have been developed.

The Meccano Aeroplane Constructor Outfits enable boys to design
and build their  own Aeroplanes quite easily, for these Outfits make possible
aeroplane construction on sound engineering lines. A l l  the parts are
interchangeable on the famous Meccano principle.

The beautifully illustrated Manual of instructions included in  each
Outfit shows how to build wonderful models of high and low-wing
Monoplanes, Biplanes, Seaplanes and giant amphibian machines. In fact,
models of almost every type of aircraft can be made wi th these splendid
Outfits. Ask your dealer to show them to you.

No.  O Meccano Aeroplane Outfit. Price 5 / -PRICE LIST
STANDARD SERIES

No. 0 AEROPLANE OUTFIT
An  interest ing range of  models can be  bu i l t  w i t h  this Outf i t ,  including h igh and low

wing  monoplanes. Price 5 / -
No. 01P AEROPLANE HANGAR OUTFIT

This novel  Outf i t  consists o f  t he  complete  range of  No .  O Aeroplane Outfit parts packed
in  a No .  O1  Aeroplane Hangar.  Price 9 /6

Note.— The parts in the No. 0 and No. 01P Aeroplane Outfits are not intended tor use
with any o! the other Outfits.

No. 1 AEROPLANE OUTFIT
Magnificent models of  h igh and low wing monoplanes, and interest ing model  biplanes

can be bu i l t  w i t h  th is  fine Outfit. Pr ice 9/-
No. 2 AEROPLANE OUTFIT

This Outfit enables a splendid range of models to be bu i l t  inc luding tr iple-engined
monoplanes and biplanes and a racing seaplane. Price 16 /6

SPECIAL  SERIES
No. 1 SPECIAL AEROPLANE OUTFIT

The parts i n  th is  Super Aeroplane Outfit w i l l  bu i ld  over  20 realistic models of d i f ferent
types of  aircraf t .  Price 1 5 / -

No. 2 SPECIAL AEROPLANE OUTFIT
This is the  finest Aeroplane Const ruc tor  Outfit on  the  marke t .  I t  contains a b ig  range

o f  aircraft  parts, w i t h  wh ich  numerous models of  practically any type of  machine may be
bui l t—44  examples are shown In  the  Manual o f  Instruct ions that  is Included. Price 2 5/-

All Meccano Aeroplane Outfits are available in three different colour combinations—
Red and Cream, Blue and White and Cream and Green.

No.  1 Meccano Aeroplane Outf i t .  Price 9 ,  -

Manufactured by

MECCANO LIMITED
Binns Road Liverpool 13

This fine mode l  o f
a l ow -w ing  mono -
plane is made w i th
Meccano  No .  2
Spec ia l  Ae rop lane
Out f i t .

MECCANO AEROPLANE
CONSTRUCTOR

meccanoindex.co.uk
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HORHBv seR,E s HORNBY ACCESSORIES GauGE°
There is a splendid range of Railway Accessories in  the Hornby Series, built in perfect proportion and beautifully finished. Wi th

these realistic accessories the most elaborate model railway may be constructed and operated in exactly the same manner as a real railway.
A selection of Hornby Accessories is shown on this and the opposite page. Ask your dealer to  show you the full range.

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

M Signal Box. Price 4d. M Signal. Price 4d. M Station. Price 1/- .  M Telegraph Pole
No. 1. Price 3d .  M Wayside Station. Price 9d .

LAMP
STANDARD

No. 1E
ELECTRICAL

(Single, as
illustrated).
Price 3 /6

PLATFORM CRANE
Fitted w i th  a crank handle

and ratchet mechanism.
Price 3 /11

LAMP
STANDARD

No. 1
(Single).

Price 3 /6

LAMP
STANDARD

No. 2
(Double, as
illustrated).
Price 4 /6

LAMP
STANDARD

No. 2E
ELECTRICAL

(Double).
Price 4 /3BUFFER STOPS No. 2

(Hydraulic type.) Price 5 /6
MINIATURE

These Posters are beautifully printed
in full colours.

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

POSTERS IN
Wi  STATION

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

Price 6d .

TUNNEL (Metal)
(As illustrated).

Price 3 /11
LOADING GAUGE

(Illustrated).
Price 2 /3

M LOADING GAUGE
Price 1 / -

PLATELAYER’S HUT
Price 1/-

ISLAND PLATFORM
Length 32 f  in., height 65 in., width 3 in.  Price 6 /6

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

RAILWAY Z
ACCESSORIES

No. 7
Watchman’s Hut ,
Brazier, Shovel and
Poker. Price 1 /3

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

Length 2 f t .  9 In., breadth 6 In. ,  height 7 in. Price 9 /6
sections.

LUBRICATING OIL
Specially prepared
for Hornby Trains,
Rolling Stock and

Accessories.
Price, per bott le,

FENCING WITH FOUR TREES
Length 16 J in. The miniature trees
are detachable. Price, per pair, 2 /6

TREES
Trees wi th  Stands, assorted

per doz. 3/-
2 /6

GRAPHITEGREASE
An Ideal lubricant
for the springs of
Hornby Locomotives
and Hornby Speed
Boats, Meccano and
Aero Clockwork
Motors,  and Meccano

Motor Cars.
Price, per tube, 6d ,

Trees. Oak
Trees, Poplar . . .
Stands for Trees
Hedging on  Base

(1Of in. lengths)

PASSENGER PLATFORM
Length 16J in., w idth 3 in. This Platform may be connected to  the
main Station o r  used separately Price 2 /6
The white Paled Fencing may be purchased separately. Price per

length 6d.

TURNTABLE No. 2
Price 3 /9

M SERIES FOOTBRIDGE
This strongly-built Footbridge is made
to span a single track. Price 1 /3

GOODS PLATFORM No. 2
Length 16 f  in., height 6 }  In., width 6 in.

Price 12 /6
No. I GOODS PLATFORM . . .

Length 13 In., height 6 }  In., width 6in. Price 7 /6  The crane at the end o f  the platform revolves on Its base.

g

MECCANO L IM ITED - B INNS ROAD - L IVERPOOL 13
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H°™ Bv sER,EsHORNBY ACCESSORIES °AuaE°

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

CUTTING NO. 1 (END SECTION)
Base measurement: Length 7 in . ,  w id th  6 in.

Price, per pai r ,  3/-
CUTTING No. 2 (CENTR E SECTION, STRAIGHT}
The addi t ion o f  these centre sections enables a
Ho rnby  Railway cut t ing  t o  be extended to  any
length.  They a re  in tended to  be used )n con-
junct ion wi th  the  End Sections (Cutting No .  1) ,

between wh ich  they  are f i t ted.
Base measurement: Length 1 0J  in., w id th  6 i n .

Price 2/-
CUTTING No. 3 (CENTRE SECTION, CURVED)

This  (s used for curved tracks i n  the  same manner
as the  stra ight  centre section, described above, is
used for straight tracks. I t  is suitable for both
1 f t .  and 2 f t .  radius tracks.

TUNNEL No. O (Straight)
Length 6 i n „  w id th  6 j  in .

Price 1 /3
TUNNEL No. 1 (Straight)
Length 7ft in .  W id th  6 j  in .
(as i l lustrated). Price 1 /9
TUNNEL No. 2 Straight)
Length  15& in.  W id th  9 In.

Price 3 /6

No. 1
WATER TANK

Fi t ted w i t h  f lexible
tube and valve lever.
Stands 6 |  in .  high.

Price 3/-

No. 2
WATER TANK

Fi t ted w i t h  f lexible
tube and valve lever.
Stands In .  high.

Price 5 /9

No. 1
SIGNAL
GANTRY

Price 4 /1  1

Price 2/-

TUNNEL No. S
[LEFT-HAND, CURVED)

(as i l lustrated)
This tunnel  is i n  the  form o f  a small
h i l l ,  t h rough  which the t rack runs
obl iquely.  For 2 f t .  radius tracks.
Base measurement: 15 |  in.  X14J  i n .
Length o f  t rack,  17£ i n .  Price 6 /9

TUNNEL No. 6
(RIGHT-HAND, CURVED)

Similar t o  No .  5 Tunnel,  bu t  w i t h
track i n  the  reverse posit ion. For
2 ft. radius tracks on ly .  Base

measurement I 5£x142  In.
Length of  crack 17 f  in.  Price 6 /9

CUTTING NO. 4 (STRAIGHT
This is a double cut t ing,  mounted on  a
base over  wh ich  the rai lway t rack is laid.
Base measurement:  Length 15g in . ,
w id th  15 in.  Price 6/-

NO. 2 SIGNAL GANTRY
Price 1 O/-

aODVc

MECCANO No. 2
JUNCTION

SIGNAL
Price 4 /9

No. 1 JUNCTION
SIGNAL

Price 2 /9  _

$ yo  A*

TUNNEL No. 3 [Curved)
Length  13  in. Price 4/-

TUNNEL No. 4 [Curved)
(as i l lustrated)

Length 20 in.  For 2 ft. radius tracks
only. Price 4 /9

No. 1 ENGINE SHED
This  Shed w i l l  accommodate any Loco-
mot ive and Tender wi th  an overal l  length
not exceeding 8 (  i n .  . . .  Price 15 / -

No.  2 ENGINE SHED
This Shed w i l l  accommodate any Loco-
mocive and Tender w i th  an overal l  length
no t  exceeding 17 f  In.  . . .  Price 22 /6

No. 1 FOOTBRIDGE
WITHOUT SIGNALS

Price 2 /1  1
No. FOOTBRIDGE, COMPLETE
WITH SIGNALS. Price 4 /6

No, 1 SIGNAL CABIN
Price 2 /9

No. 2 SIGNAL CABIN
(i l lustrated)

Dimensions: He igh t  6 |  in.,
w id th  3 |  i n . ,  length 6$  in .
Roof and back open to al low
Lever Frame to  be f i t ted

inside cabin i f  desired.
Price 4 /6

LEVEL CROSSING No. 1
Suitable for a single track on ly
and has Gauge O rails i n  posit ion.

Price 2 /11 SHUNTERS POLE
Price 2d .  each

RAILWAY ACCESSORIES
No. 9

Station Name Boards.
Price 2 /6

RAILWAY ACCESSORIES
No. 8

Not ice Boards . . .  Price 2 /3
LEVEL CROSSING No. 2

Measures 13Jx10 i  in . ,  w i th
two tracks of  gauge O rails i n
posi t ion.  Price 5 /6

LEVEL CROSSING No. E2
( Electrical!

Similar t o  Level Crossing No .
2 excepting chat a th i rd  ra i l
is fitted i n  each of  the two
tracks. Price 7 /6

No. 1A ENGINE SHED
This Shed is o f  the same dimensions as the
No .  1 Shed described above, bu t  is  of
simpler design, and has doors at  one end
on ly  .................................... Price 1 0 /6

NO. 2A ENGINE SHED
This Shed is o f  the same dimensions as the
No .  2 Shed described above, bu t  is o f

. . .  Price 17 /6

TELE-
GRAPH
POLE

Price, per
pai r .  3 /6 .  s impler  design

M TELE-
GRAPH

POLE No. 2
Price

4d .  each

VIADUCT. Price 6 /6  VIADUCT ELECTRICAL. Price 7 /6
VIADUCT. Cent re  Section only .  Price AZ-

VIADUCT (electrical). Cent re  Section only . . .  Price 4 /6

L IVERPOOL 13MECCANO L IM ITED BINNS ROAD
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Hornby Rails, Points and Crossings
An interesting view o/ the
network of rails outside
Cannon St.  Stalioii
London.

D SRd

EDC2

Rails for Electric Trains,  Gauge 0,  l i '
CURVED RAILS

1-ft. Radius
Curved Rails
Curved half rails
Curved quarter rails

2-ft. Radius
Curved rails
Curved half rails

DOUBLE SYMMETRICAL POINTS
For 1-ft. Radius Curves

EAl
EAli
EAlf

per doz. 5/- EDSR1 Double symmetrical!
points, right-hand I s 6 / .

Double symmetrical | *‘*P ? '
points, left-band J
For 2-ft. Radius Curves

Double symmetrical
points, right-hand

Double symmetrical
points, left-hand

EDSLJ
EA2
EA2* ...
EA2j Curved quarter rails . . .  „ 4/-
EDC2 Curved rails, double track, t doz, 9 / -

STRAIGHT RAILS
Straight rails per doz. 5 / -
Straight half rails 4 /6
Straight quarter rails . . .  „ 4 / -
Strsight rails, double track, | doz. 8 /6

POINTS
For 1-ft. Radius Curves

Right-hand points! , S/Q
Left-hand points / ” '  per  pa , r

For 2-ft. Radius Curves
Right-hand points !
Left-hand points j

CROSSINGS
Acute-angle crossings .. .  each
Right-angle crossings .. .  „

per doz. 5/-

EDSR2
per pair 7/-EDSL2

EB1
EBi
EBJ
EDS I

PARALLEL POINTS
Parallel points, right-hand! per pair
Parallel points, left-hand / 7/-

CROSSOVER POINTS
Crossover points, r ight-hand!  per pair
Crossover points, left-hand J 24/-

each 1/3

EPPR2
EPPL2

EPR1
EPL1

ECOR2
ECOL2
EMC20
EMC6
TCP6

Switch rail (20-volt)
Switch rail [6-volt)
Terminal Connecting Plates

(6-voft)
Terminal Connecting Plates

(20-volt)

EPR2
EPL2 .per pair 6/6

ECA
ECR

TCP20

Rails for Clockwork and Steam Trains, Gauge 0,BBRt

CURVED RAILS
9-in.  Radius (for MO Trains)

M9 Curved rails per doz. 2 /6
MB9 Curved brake rails, . . .  each 3d.

1-ft  Radius
Curved rails per doz. 3/6
Curved half rails
Curved quarter rails
Curved brake rails

2-ft, Radius
Curved rails
Curved half rails
Curved quarter rails
Curved brake rails ... each 5d
Curved rails, double track, doz. 6/-

POINTS
9-in. Radius (for MO Trains)

Right-hand points!
Left-hand points J !

For 1-ft. Radius Curves
Right-hand points!
Left-hand points J

For 2-ft. Radius Curves
Right-hand points!
Left-hand points J
Points on solid base, right-!

Points on solid base, left- r per  pa *r ®
hand J

MR9
ML9 per pair 3/-

CR1
PR1
PL1 per pair 3 /

EDSt
ABl each PR2

PL2
PSR2

per pair 3 /
per doz. 3/6

EPL2 PSL2AB2
DC2

PARALLEL POINTS
Parallel points, right-hand! , 3 /e
Parallel points, left-hand J per  pa i r

DOUBLE SYMMETRICAL POINTS
For 1-ft. Radius Curves

Double symmetrical
points, right-hand

Double symmetrical
points, left-hand

For 2-ft. Radius Curves
Double symmetrica! 1

points, right-hand I ,
Double symmetrical f

points, left-hand J

STRAIGHT RAILS
Straight rails (for Mo Trains),

per doz. 2/6

PPL2
PPR2
PPL2

BM

Straight rails
Straight half rails
Straight quarter rails
Straight brake rails

ECA DSR1BBI
BBR1

„ ...  each 4d.
Straight brake and reverse rails,

each 1/6
Straight rails, double track, | doz. 5/3

CROSSINGS
Acute -angle crossing?

(for 1-ft. radius tracks), each
Acute-angle crossings

(for 2-ft, radius tracks) „
Right-angle crossings

(for 1-ft. radius tracks) „
Right-angle crossings

(for 2-ft. radius tracks) „

per pair 3/6DSL1
DS1

DSR2DSR2 CAI per pair 3/6DSL2
CA2EPPL2

CROSSOVER POINTS
Crossover points, right-hand! per
Crossover points, left-hand / 12
Rail Connecting Plates . . .  | doz.

CR1
COR2
COL2
RCP

CR2

Centre Rails for Converting Ordinary Track to Electrical
1-ft. Radius

Curved centre rails . . .  per doz. 1/-
Curved centre half rails „ 9d
Curved centre quarter rails „ 6d

2-ft Radius
Curved centre rails . . .  per doz. 1/-
Curved centre half rails 9d
Curved centre quarter rails „ 6d

EDSL2 Straight centre rails ... per doz. 1/-
Straight centre half rails „ 9d
Straight centre quarter rails „ 6d

BC1PR2 AC1
ACH
ACU

Insulators for insulating
centre rails per doz. 3d.

Clips for fixing centre rails „ 6d.

ICRAC2
AC2j
AC2j CCR
Many interesting illustrations and much useful information regarding Hornby Railway layouts are
given in the booklets entitled “How to plan your Hornby Railway/* and "Hornby Layouts—One
Hundred Suggestions." Each of these booklets is obtainable from your dealer, price 3d. t or from

Meccano Ltd., Binns Road, Liverpool 13, price 4d. post free.
COL2

MANUFACTURED BY MECCANO LTD., B INNS ROAD,  L IVERPOOL 13
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HORNBY LOCOMOTIVES
Boys! Increase the scope and efficiency of your model railway by adding to i t  one o r  two of the Locomotives illustrated and

described below. These are the finest Locomotives of their respective types in the world.

Electric Models
The Hornby Electric Locomotives have powerful smooth-running motors, wi th a low consumption of current. The new 20-volt

Locomotives fitted wi th automatic reversing mechanism can be started, stopped, controlled for speed, and reversed entirely from
the lineside. Al l  Hornby Electric Trains are perfectly safe to operate.

"HORNBY E120 (20-volt) or E16
(6-V0lt) LOCOMOTIVE

Reversing . . .  . . .  Price 24/—

EM320 (20-volt) or EM36 (6-voltj
TANK LOCOMOTIVE

Reversing. Available in  red. wi th
L.M.S.R. lettering, o r  green wi th
L.N.E.R.. G.W.R. o r  S.R. letter-
ing ........................... Price 16/6

EM120 (20-volt) or EM16 f 6-volt)
LOCOMOTIVE

Non  - Reversing. Available i n
either red o r  green. Price 8/6

HORNBY E020 (20-volt) or E06
(6-volt) LOCOMOTIVE

Reversing ............... Price 22/-

HORNBY E220 SPECIAL LOCOMOTIVE
(20-VOlt)

Automatic reversing: L.M.S.R. “1185” (“Stan-
dard Compound” class), G.W.R. “County of
Bedford” ( “County ”  class), L.N.E.R. “York-
shire” ( “Shire”  class), S.R. “A759” ( “ L I "
class) ...................................... Price 37/6

♦HORNBY EPM16 SPECIAL
TANK LOCOMOTIVE (6-volt

Permanent Magnet Type)
Reversing. Can be run  f rom a
6-volt Accumulator o r  f rom the
mains through the Meccano T ans-
former-Rectifier. Complete wi th
a 6-volt Terminal Connecting
Plate, Speed and Reverse Control
Switch and 3 feet of  flex.

Price 33/6

’HORNBY E220 SPECIAL TANK
LOCOMOTIVE (20-volt)

Automatic reversing . . .  Price 32/6
'HORNBY E26 SPECIAL TANK

LOCOMOTIVE (6-volt)
Reversing ............... Price 30/-’HORNBY E120 SPECIAL

LOCOMOTIVE (20-volt)
Automatic Reversing. Price 30/-

'HORNBY E120 120-volt) or E16
(6-volt) TANK LOCOMOTIVE

Reversing ............... Price 24/-

HORNBY E320 RIVIERA “BLUE'* LOCOMOTIVE
(20-VOlt)

Automatic reversing ....................................... Price 35/-
HORNBY E36 RIVIERA “BLUE’’  LOCOMOTIVE

(6-volt)
Reversing .................................................. Price 32/6

♦HORNBY E320 LOCOMOTIVE (20-volt)
Automatic reversing ...................................... Price 35/-

♦HORNBY E36 LOCOMOTIVE (6-volt)
Reversing .................................................. 32/6

Clockwork Models
Hornby Clockwork Locomotives are the longest running spring-driven locomotives in the world. The motors fitted are of the highest

quality, being perfect pieces of mechanism wi th accurately cut gears that ensure smooth and steady running.

M3 TANK LOCOMOTIVE
Reversing. Available i n  red
w i th  L.M.S.R. lettering, o r
green wi th  L.N.E.R., G.W.R.
or  S.R. lettering. Price 7/6

•No. 1 LOCOMOTIVE
Reversing . . .  Price 12/6MO LOCOMOTIVE

Non-Reversing. Available in
either red o r  green. Price 2/9

•No. 0 LOCOMOTIVE
Reversing . . .  Price 10/6MI /2  LOCOMOTIVE

Reversing. Available in  either
red or  green . . .  Price 4/6

•No. 1 SPECIAL TANK LOCO-
MOTIVE

Reversing ............... Price 17/6♦No. 1 SPECIAL LOCOMOTIVE
Reversing ............... Price 17/6

•No. 1 TANK LOCOMOTIVE
Reversing ............... Price 12/6

No. 2 SPECIAL LOCOMOTIVE
Reversing. L.M.S.R. No.  1185 (“Standard Com-
pound” class), G.W.R. "County of Bedford"
( "County"  class), L.N.E.R. "Yorkshi re”  (“Shire"
class), S.R. No .  A759 ( “ L I "  class) . . .  Price 27/6

*No. 2 SPECIAL TANK LOCOMOTIVE
Reversing ...................................... Price 21/ -

No. 3C LOCOMOTIVE
Reversing. “Caerphilly Castle” (G.W.R.), “Flying
Scotsman” (L.N.E.R.), "Royal Scot" (L.M.S.R.),
“Lord  Nelson” (S.R.) ............... Price 24/- • Lettered and coloured to represent L .M.S .R . ,

G .W.R . ,  L .N .E .R .  and S .R.  Locomotives.

Manufactured by MECCANO LIMITED, Binns Road, LIVERPOOL 13
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The first users o fSeccotine

DRESSED @
LIKE THIS J

REGD.

RED SKULL
BRANSON

ADVENTUR
MONDAY 2? THICK EAR

THEWIZARD
TUESDAY V DONOVAN

MAN-
HUNTER
STARIG

™‘ ROVER
THURSDAY 2?

THE
816

STIFF
" ‘HOTSPUR

FRIDAY 2?

i-
" ‘SKIPPER

SATURDAY 2? BIG BAD
WOLFF

THRILLS •• SPORT  = ADVENTURE = FUNFashions change, but Seccotine is more
popular than ever. Your grandfather knew
Seccotine when he  was young — yet, in

Boys! Here's an
A i r  R i f le  suitable for
accurate target practice
and for killing vermin

At  the target  a B.S.A. A i r  Rifle w i l l  give match rifle
accuracy up  to 10  yards* range and after a l i t t l e
practice you w i l l  be able to put  shot  af ter shot  th rough
the  “bu l l / *  just  l ike an expe r t .
Then you w i l l  wan t  to go af ter rats, rooks,  rabbi ts
and o ther  pests. Th is  shoot ing is  more exact ing, bu t
you  can depend upon  you r  B.S.A. A i r  Rifle to back
up  you r  shoot ing abi l i ty .
You  can use you r  B.S.A. A i r  Rifle indoors  qu i te  safely
w i th  a B.S.A. Target Ho lde r  and Pel let Catcher.
B.S.A. Pellets .177* size cost on l y  2/3 pe r  1,000—37
accurate shots for one
penny, and no  licence is
necessary for  anyone to  use
a B.S.A. A i r  Rifle i n  the
house o r  garden, but the
purchase must  be made by
someone over 17  years
o f  age.

■Post th is  coupon -
B.S.A. GUNS LIMITED, 92. ARMOURY ROAD. BIRMINGHAM, 11.

Send me the Air Rifle leaflet.

Air Rifle

a month

1935  it is still the strongest, most famous
r ; , _  CT . 1  adhesive. Ask for Seccotine, butI F IRST  t 1
j please look for the name on  tube(F INE  STJ  r

and carton, and refuse imitations.

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

Address

meccanoindex.co.uk
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♦
Have you played
Dapadart — the
new dart blowing
game? It’s great
fun.

Prices:

60., 1'-  t 2'6

You will always be  using an
Ever Ready torch. Signalling :
finding things that have been
pushed to the back of the cup-
board : exploring the attic or
fetching something that’s been
left i n  the garden. In  fact it’s a
necessity. Get one of your aunts
and uncles to give you an Ever
Ready torch for Christmas or
your next birthday, or  save up
for one yourself. But be  sure it’s
an Ever Ready  —the only torch

THAT’S
when
you’re
glad of

WHAT ever you are making you wi l l  need
a supply of Plasticine. For building bridges,

cuttings, sidings, embankments, for your trams,
and a hundred and one other things, there is
nothing like Plasticine for achieving absolute
realism. Wr i te  your name and address clearly on
the coupon below and post It in an envelope
bearing |d.  stamp and we wi l l  send you our FREE
illustrated price list of modelling sets.

ON SALE EVERYWHERE

HAR BUTT 'S

Plasticine
POST THIS COUPON FOR PRICE LISTS

with a really long beam.

Torch. T6n torch thowt
a red, green or white
light ana moi t  Boy Scouti
carry one. Nichl-ftatcdor
emrered with .eatherette.
It coiti catnfnctty yf
ont* 3 6d. ¢ :

To Harbutt’s Plasticine Ltd., 99, Bathampton, Bath.
Please send me your illustrated price lists. i

r i
’ Name ............................................................................................ [

! Address ........................................................................................ I
TORCH

THE EVER READY CO. LTD. (GT. BRITAIN) LTD.
HERCULES PLACE, HOLLOWAY, LONDON, N.7.

A Pocket  Search l igh t ,  f-
A big mugnijy.ng gtOM ffvej r
thit torch an amaxingiy long
and power -ul beam of light,
fou will find the battery
will last a really lone time
and it  costi complete only 2 6d .Streets

meccanoindex.co.uk
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H MECCANO  irm00£LS ACCESSORY OUTFITS
The purpose of Meccano Accessory

Outfits is to  connect the main Outfits
from A to L. They are best described
as the stepping stones to bigger and
better models. A B Outfit may be
converted into a C by adding to i t  a
Ba Accessory Outfit, and a Ca would
then convert i t  into a D .  Thus, no
matter how small the Outf i t  you
commence with, you may build i t  up
by degrees unti l  you possess all the
parts contained in the largest Outfit.

Manufactured by MECCANO LIMITED,
Binns Road, Liverpool 13

Accessory Out f i t  Ba
Accessory Outfit  Ga

PRICE LIST
MECCANO ACCESSORY OUTFITS

Aa converts A Out f i t  Into B
Ba
Ca
Da
Ea
Fa
Ga
Ha
*Ka

Think of the hundreds of additional models
you could build if you converted your present
Meccano Out f i t  in to the one next higher by
means of a Meccano Accessory Outf i t .  The
enjoyment you already obtain from your
hobby would increase tremendously.

Get the Accessory Outfit  you want to-day,
and have more fun!

2/6
3/-
5/6
5/6

1V-
26/6
17/6
60/-

225/-

Price
B
C
D
E
F
G
H
K . .  „ u . .

•Enamelled Cabinet,

D
E
F
G
H
KModel of a Steam

Shovel, bui l t  w i th
Meccano Outfit L

Meccano Steam EngineMECCANO

You have already experienced the thr i l l  of building real engineering
models wi th Meccano . . . imagine the crowning joy of operating
your models wi th the Meccano Steam Engine.

This fine engine is a magnificent power unit, fitted wi th reversing
gear. The base and side plates are pierced wi th  the standard Meccano
equidistant holes, thus enabling i t  to be built into any Meccano
model in the exact position required.

Steam is admitted to  a single cylinderof the oscillating type through
a special reversing block. Operation of the reversing lever enables
the crankshaft to run in either direction.

The
and is
valve.

Specially designed

to build into
Meccano Mode ls

boiler is of heavy gauge brass
fitted wi th an efficient safety

Price 25 ' -
This fine model of
a Steam Excavator
shows the Meccano
S tea  m E n g i n e
mounted in  position.

Height 7 ins.
Length 7 ins.
Width 4J  ins.

The spirit  container for the
lamp is placed well outside the

boiler casing, thus eliminating
all risk of the spirit  becoming heated.

MECCANO LTD.
BINNS ROAD, LIVERPOOL 13

meccanoindex.co.uk
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Mode ls  you  can
make  in wood

A realistic model
16 iws ,  l ong .
Made from De-
sign 68 Special.

JOLLY good fun too. Cutting
them out from the patterns

provided is quite easy, and fit-
ting the parts together is as
good as any builder's job. Ships,
locomotives, buildings, cranes—

lifelike and workable—cut out in wood with a fretsaw, A great game for
spare time—to say nothing of prizes to be won with the models at the school
exhibitions, A set of necessary tools — a
Hobbies Fretwork Outfi t  — costs as l i tt le
as 1/6, and free patterns are given with

Hobbies Weekly,

St. Paul's (Cathedral, 16
ins. long. .Made from De-

sign 187 Special. OVER 500  THINGS
TO MAKE

The new Hobbies Handbook has $68
pages of different pastimes and things to
make, with free charts for a Toy Fort, a
Model Desk Telephone, a Flying float
and two Calendars in  colour. Price 6d.
from tfriy newsagent. Sent post free for

9d. from Hobbies as below.

LISTS
FREE

A new illustrated list of models you can
make, w i th  full particulars, sent free on

request to the address given below.

Model Toy I'crt.
Made front De-
sign 189 Special.

DESIGNS
You should read Hobbies Weekly for help-
fu l  spare t ime hobbies. Price 2d. every
Wednesday. A free specimen copy sent to
any reader of the Meccano Magazine who
writes to Dept. 98, Hobbies Ltd., Dercham,

Norfolk.

HORNBY TRAINS
AND

ACCESSORIES
We take pride in having everything in

C.  LUCAS, Hobbies Depot
17, Houghion Street, Clayton Square, Liverpool, 1

THE BOYS'  ARCADIA

FRETWORK

We  are
Local
agents for
Hobbies
Ltd,

Outfits
1 /6 ,  2/6,
4/6. 7/6

to  20/-
Post 6d.

stock, either in  sets o r  parts.

Meccano
DINKY TOYS

Motor Cars
Delivery

Vans
Aeroplanes
Tramcars
Queen

Mary
Warships
6d.. 9d.,
1/-  each.

Of course we have all these in stock.

FREE LISTS OF HORNBY TRAINS AND

MECCANO, Post Free.

ROBOTS
Two-light, 3/-
Three-light, 3/9
Four-way light,

4/11
Search-light
2*  Lens 3/9
Gfant 10/6

Price list free.

FRET MACHINES . . .  25/-.  50/-, 75/-
Designs, Tools, Timber, etc.

Hobbies Catalogue, 268 pages, Price 6d.

CINEMASAEROPLANE
ACCESSORIES

BALSA WOOD
1 /32* x 2" x 36" ............... each 6d.
1/16* x2 "  x 36* ............... . 7d.
Fx2*x36*  ............... „ 9d.

Many other sizes in stock.
BIRCH STRIPS

1/16 ' ,  V .  Kx36 '  ............... each 2k d.
Many other sizes and shapes.

PLYWOOD Cut co Size, from 2d. sq. ft.
Thick 1/32*,  1/16*, r .  3/16*.

SCALE MODEL
AEROPLANES

BILLIARD TABLES
TENNIS TABLES

CHEMICAL OUTFITS
ELECTRICAL OUTFITS

MODEL THEATRES
CONJURING

AEROPLANE MATERIALS
MOTOR BOATS

Newest
invention
electric
light

Complete
films
In great
variety

Free lists.

SKYBIRD ........................... 2/-. 2/6, 3/-
MODEL CRAFT ............... 6d. each

(In parts to make up)
FINISHED MODELS . . .  / 6 .2 f~

RUBBER, Best Dunlop
1/16* x 1/16* 12 yds. . . .  9d.
1/32* x f  12 ........... V -
iFxF  . .  12 ........... 1 / 6
Propellers, Wheels, Silk, Dope, etc.
Depot for Warneford and FROG

Aeroplanes.

Carpenters' Tools, Sailing Boats,
Steam-Electric—Clockwork Motors and

many other lines

PRICES
WITH BATTERY ............... 12/6, 17/6
DITTO. Wi th  dock motor . . .  25/-
MA1NS MODEL ............... 22/6, 30/-

Wrice for free list.

meccanoindex.co.uk
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CHEMISTRY
ic  of these
have your

make

BOX  5.  An  especially
fine set ,  containing
43  chem ica l s  and
apparatus for 223 ex-
periments.  Over  and
above the  contents
of the  ear l ier boxes
i t  includes retort
stand and r i ng ,  w i r e
gauze, beaker and
crucible tongs. Ex t ra
bott les o f  some of
the chemicals most
f requent ly  used a re
also included. As
i l lustrated above.

Price 21 / -

ELECTRICITY

BOND'S
We Still have some of these
Marvellous Bargains in
stock, get yours be-
fore they have
al] gone.

X 1000 .0 ,0 .

MARKL IN  MODELS

Great Sale of

AA AR  KLIN
Clockwork, Steam and Electric
Locomotives, Coaches, Trucks,
etc., for Gauge "O’* and Gauge

Nearly all of these Models
are being sold a t  about half
the original cost. Send for
our Special Free Marklin

Catalogue.

Special Offer
MODEL MAKERS’

BENCH DRILLING MACHINE
This machine is fitted with hand feed and return
and has a ball thrust. An adjustable head and
slotted table is fitted. Chuck will take up to J*

drills.

Pr ice  9 Z 6 Postage  1

Bond’s can supply all Parts and Materials for Model Railways, Boats and Aeroplanes,
also all Tools to make them with. Send for Bond’s Illustrated General Catalogue,

fid. post free.
Bond’s 0 ’  Euston Road Ltd., 254, Euston Road, London, N.W.l
Established 1887 ’Phone: Museum 7137

A NEWExperiments in static and
current electricity, ivorking RACING SADDLE

Narrow, Light and Comfortable

BOX 2 .  Contains appara-
tus and instruct ions for
84  exper iments,  including
measuring of  currents ,
resistance exper iments,
fur ther  exper iments  i n
magnetism, relay,  buzzer,
electr ical ly operated ra i l -
way signal, traffic signal,
etc. ,  etc.  Also contains
two  complete Leclanche
ce l l s  w i t h  necessa ry
chemicals, as i l lustrated
on  left. Price 12 /6

1 lb. 11 ozs. 5”  at widest point.
A Perfect Hammock of Springs

See one at your Cycle Dealers

LOTT’S Chemistry and Electricity Sets
Obtainable at  al l  leading Toy Dealers and Stores

WRITE  FOR FREE ILLUSTRATED LISTS OF  ALL  LOTT’S PRODUCTS HERBERT TERRY & SONS LTD., RedditchDept. M.M., LOTT’S BRICKS LTD., WATFORD, HERTS.

meccanoindex.co.uk
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A Trouble-Free
Lasting Dynamo

Electric Cycle-Lamp
MADE IN  ENGLAND

Utilising the latest scientific achieve-
ments in metallurgy. A brilliant l ight
at all speeds—unaffected by severest

weather conditions.
"VO  LT  A L ITE"  DYNAMO with Im-
proved Model Head Lamp, as J
illustrated, fitted with emergency V
dry battery, concealed in  body, 1
for use when cycle is *■ E /
stationary. D .R .336  I “ 1

Other Dynamo Cycle Lamps from 7/6
Catalogue "Jf .Af."  giving full parti-
tutors on request. Obtainable from

first-class Cycle Stores.
REFUSE SUBSTITUTES.

I f  your Cycle Store does not stock,
write direct.

FREDERICK RD.
PENDLETON,
MANCHESTER 6.

This is what  your
father wil l  say . . .

. . "Yot/ve shown
yourself an
expert,
Sonny . . .

by  choosing

AEROMODELS

RALEICH
Actual Photograph of Model D .H.  Fox Moth, H’twg’ Span in .

SCALE MODEL CONSTRUCTION SETS
1/24th ACTUAL SIZE

PRICE Post Free Gt.  Br i t .  do. Abroad

Here’s the one present above all others you’ve always
wanted. Press your case for a Raleigh now! Better s t i l l -
show your parents this advertisement. Point out that the
Raleigh is constructed entirely of steel, and in fact is so
reliable that the Raleigh people guarantee their bicycles for
ever! Al l  the bright parts are chromium-plated and the
enamel is chip-proof. Racing men themselves helped to
design i t .  You can look forward to years of pleasure ahead
with a Raleigh. Ask any lucky fellow you know who owns
one. Then make up your mind to make up your parents’

mind to give you a Raleigh!

1 .  GIPSY MOTH ........................
2. COMPER "SWIFT"
3. PUSS MOTH .........................
4. SCHNEIDER SEAPLANE

.............. 3/-

.............. 3/6

.............. 3/6

.............. 4/-

3/4
3/10
3/10
4/4

4/-
4/6
4/6
5/-

5, DE HAVILLAND "DRAGON" . . .  7/6 8/- 8/9
6. DE HAVILLAND "FOXMOTH” . . .  4/- 4/4 5/-
7. S.E.5a ..................................... . . .  3/6 3/10 4/6
8. "HAWKER HART"  complete w i th  guns, etc. READY SOON

Sold by HAMLEY’S. 200, Regent Street, London, W.1,
also by HOBBIES (C. Lucas), Houghton Street, Liverpool.

Fill i n  the coupon and post i t  to-day. A j d .  stamp is sufficient if  the envelope is unsealed.

| Please send me free Illustrated literature containing full details of  all |
I Aeromodel Sets, also of "HAWKER HART"  when ready. |
1 KI  I

Address

9 From £4 .7 .6  Cash or 12 monthly payments of 8/9. Fitted with Dunlop
3 yrest Brooks' Saddle ami the best of everything. Specify the Sturmey-
Archer Three-Speed Gear, 20/- extra. Send for free copy of "'rhe Book

of the Raleigh" and name and address of nearest dealer.

THE RALEIGH CYCLE CO. LTD.. NOTTINGHAM.
London: 41, Holborn Viaduct. E.C.1,

I AEROMODELS LTD. ,  Hooton Road, Willaston, Wirral, Cheshire. I
1 - -  _________________ _________ . _____ . . .  _________ . . . . . . . . . . . - I

Trade enquiries invited.Fh the Sturm»y-Ar<h«» )»p»ed gear— the gear that "makes cycling eaiy"

meccanoindex.co.uk
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BAILEY’S  PATE NT
“SUPER”  CELLULOID
MUDGUARD
INSTANTLY DETACHABLE AND

ADJUSTABLE
Extra Thick Celluloid
Extra Thick Flanges

ALL Steel parts are Electro Zinced
l>cfore enamelling. VERY LIGHT,
STRONG & RIGID. In 26* and  28*
sizes for Round or “D” Stay or  (or

Brazed Lugs.

Price 4 '9 perpair, Black
(or 6 / -  per pair, White or Coloured)

WILL  NOT WARP NOR LEAK;  SOLID DRAWN.
BAILEY’S “SUPER” PUMP, Celluloid Covered (Made in Two Styles)

ONE WITH STEEL LINING at 2/- OR ALUMINIUM LINING at 2/3. 15* x I" SIZE.
The linings are SOLID DRAWN, cartridge fashion, each pump being drawn from its own metal
blank, therefore there are NO solderings or loose pieces to leak. THIS IS THE ONLY SOLID
CARTRIDGE DRAWN PUMP MADE ANYWHERE. DO NOT BE MISLED WITH

IMITATIONS.

The Patent
F i t t i ngs
allow of 1*
Adjustments

APEX ALUMINIUM ALLOY PUMP
drawn from the solid blank in our 200-ton presses like a cartridge.

In POLISHED OR BLACK ENAMELLED at 1/6 each for 15* x J* Size.
If your dealer cannot supply, send the cash and we will send you

the Pump you ask for by return
Apex Inflator Co. Ltd., Aldridge Road, Perry Barr, Birmingham

5 Z- "Unique" Slide Rules 3 ' 6
British Made.

No modem boy or young man should be content to
remain unacquainted'  with the uses and advantages
of “UNIQUE” Slide Rules.

If he has any sort of calculation to make, this slide
rule will give enormous assistance. With the aid of the
comprehensive instructions supplied with each rule, it
takes very little time to learn how to use the slide rule,
and a life-long partnership will be quickly made.

We have omitted the illustration arid specification of
the rules for this month, but these have appeared in
earlier issues of the and in other periodicals
and in the great national newspapers repeatedly, and
you can secure an  illustrated circular post free, from us,
if you send us a request on a post card.

If you at tend a school or college, ask your class
master to send for our “School offer,*’ which gives
particulars of reductions in price when a number of
rules are ordered together.

But don't  delay. If you order right away you cannot
go wrong, because every sale is subject to "satisfaction
or money refunded,” and the prices are small enough.

The 11 inch rule costs 5/- (postage 3d. extra). This
is the best rule to buy and if you order direct, you will
receive with it, during the current month,  a FREE GIFT
of a useful set of 12 inch Draughtsman’s Scales.

There is a smaller pocket model 6 inches long a t  3/6
each (postage 2d. extra).

Send now, and s tar t  the New Year well. You will be
proud to demonstrate with your rule how quickly you
can make complicated or simple calculations.

"Unique” Slide Rules are quite as  accurate as  others
costing five or  six times as much. As a purchaser, you
will be in good company, because we sell thousands of
rules every year to  schoolboys and students in colleges,
to engineers, builders, business men, bankers, secre-
taries, accountants, estate agents, and to officers and
men in His Majesty’s services.

“Unique” Slide Rules are to be found in every part
of the British Empire, and indeed in most parts of
the world.

THE TECHNICAL SUPPLY CO. (M.M.),
Norfolk House, Carden Avenue, Brighton, Sussex.

3 '6  "Unique" Slide Rules 5 ' -

BUTTERFLIES, BIRDS' EGGS,
PLANTS, etc.

Write for full Catalogue of everything necessary
for the Collector. Post free per return. Advice

freely given.
Trophy Mounting a Speciality.

WATKINS & DONCASTER, Dept. M.B.,
36, Strand, London, W.C.2 (P.O. Box 126).

CYCLING
WITHOUT
A VEEDER
IS LIKE
LIVING
WITHOUT
A WATCH

insist upon
tha genuine.

THE “DOLLA" AIR PISTOL. No licence required.
The Best 5/- Air Pistol t l t .<gy f----------
Made. Jun io r  Model. *’"■
Fires Darts, Sings. Length E / Tjk
10 ins. Nickel Finish, with u /
ammunition, 5/-. Post 6d.
Senior Model, with ammunition, 7/6.  Wla
AIR GUNS. Best make with ammunition V&7
at 6 / - .  8 / - ,  10/- ,  and  12/-  each. Extra ammunition for
any of above, 1 - an j  2 / - ,  Postage 6d. each article.
(Colonia! 2 -.) HERBERTS & CO. (Dep. D.63), 81,

Clapham Park Road, London, S.W.4.

A new  i n te res t  awn i ts  you i f
you  fit a " Veedcr.”  I t  t e l l s
you to  a f ract ion how far
you ' ve  t r ave l l ed—how far
to  go. The  exact  mileage
f rom  one  p lace  to  another—
the en t i re  distance covered
—serv ice  your t y res  g ive-
are t o  ment ion on l y  a few
th ings  every cyc l is t  ought
to  know. YOU CAN , . £TK

— ,N
£t- * 14  DAYS!

Prices —Regular, all sizes . . .  . / -
Trip, all sizes ............................ 15 /6

Sole Importer: F. E. DICKINSON, St. Andrew’s House,
Holborn Circus, LONDON, E.C.l.

AIR PICTURES!
Trains, Castles, Ships, Towns. 10x8 ,  glossy enlarge-

ments, 3/- post free. Lists 3d.
LYONS, 9, Manorgate Road, Kingston, Surrey.

Your Height increased in 14 days  or  money back! 3-5
inches rapidly gained; also perfect carriage and new
energy. Amazing Complete Course only 5 / - .  Or Stamp
brings Free Book under plain cover. Write NOW to:
STEBBING SYSTEM l.M'„ 28, Dean Rd., London, N.W.2

The WEBLEX SERVICE AIR RIFLE. Mk.  II.
No  Licence required to purchase

WRITE FOR » u
DESCRIPTIVE
FOLDER D Rooks. Ribbits. Rati.

1 Sparrows and similar vermin
can be destroyed by this extremely

accurate and powerful Air Rifle
Ideal for Target Practice.

Calibre 11  or  177 With  Leafsight and Pcepsight.
WEBLEY & SCOTT, Ld. 8A  Weaman St.. BIRMINGHAM 4

CINEMATOGRAPHS 1 3
e

CINEMATOGRAPH FILMS
Standard size only. Write for our Catalogue, post
free. Sample Film and Catalogue 1/- and 2/6.
Filmeries Co., 57, Lancaster Rd., Leytonstone, E . l l .

Birds’ Eggs, Butterflies, Cabinets and Apparatus.
Lists free.— Forbes, Dept. M., Clutton, Chester.

Standard Films. Electric Home Cinematographs,
cheap Lists—"Pictures,” 109, Kenlor, Tooting, London. Ball Rae

[TURNTABLE
“WILCO” MOTODYNE

FOR SPEED BOATS, ETC.

LOW
CURRENT

CONSUMP-
TION

PRICE

12'6
Post Free
Drive your Models with a “WILCO MOTODYNE.”
Drive your Speed Boats with a “WILCO MOTODYNE.”
Light up your Models with a “WILCO MOTODYNE.”
This new three-purpose MOTODYNE is very speedy
and will drive your models like mad. Works off a 4vt.
Flash Lamp Battery. I t  is also designed to fit into a
Speed Boat,  and can be used as  a Dynamo to light up

your models. Smaller model only 8/6.
Send for 40 page Electrical Catalogue, 4d., Post Free.

L. WILKINSON, 8, CITY ROAD, LONDON, E.C.

"THE
GREAT

AIR
RACE

I s  a F i r s t  C la s s
ENGINEERING
PRODUCTION.
FITS CONSTRUC-
TIONAL TOYS,
MECCANO, TRIX,

Etc. Section view showing Ball-
bearings (45 of Hardened Steel)

YOU MUST HAVE a firm rigid turntable when building
your Crane or Swing Bridge. The “G.M.” Turntable
is Guaranteed to turn 56 lbs. Strong and accurately
made, i t  is the best you nN!  V 1 /K  FATH
can buy and costs 0NLY » EACH

From your Local Toy Shop. If  any difficulty in  obtaining
supply, write io us for your nearest dealer.

G. M. Patents Co., 26, New Bids., Price St., Birmingham

from London to Australia, 11,300 miles. A really new
and exciting game with specially designed box, board,

counters and cards, 2, 6.
Of Hamleys, Harrods, Army & Navy and  leading

stores.
Publishers:

ROBERT ROSS & CO. LTD., 2, Albion Terrace,
SOUTHAMPTON.

meccanoindex.co.uk
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A FREE I.C.S. BOOKLET
THAT CONCERNS YOUR FUTURE

KENSINGTON
DOCKYARDMODEL

I.C. s.
XL Courses of  Instruction

Uy Appointment:

ASK FOR

Crawford’s
Rover Assorted

A CHOICE SELECTION

- OF  SWEET AND -

SEMI-SWEET BISCUITS

FOR GENERAL USE

SOLD EVERYWHERE
ASK FOR THEM!

Technical
Commercial

and
General Subjects

Sailing Yachts & Fittings
A LARGE STOCK KEPT  OF  ALL

HORNBY & MECCANO GOODS
BOWMAN STEAM ENGINES

MECCANO DINKY TOYS
ELECTRIC  TORCHES  & MOTORS

AIR GUNS & AIR P ISTOLS
SAFETY P ISTOLS,  REVOLVERS

ICE A ROLLER SKATES
FOOTBALLS ,  FRETWORK SETS

HOCKEY,  C INEMATOGRAPHS
BOXING GLOVES

INGERSOLL  WATCHES  & CLOCKS
Boat List "M”  Post Free

C.  H .  LORBERG
185, Kensington High St, London, W.8

Prtp ■>ring XCru otxf Wiomr
for W,-!/ potd Pottfnoti

Most young men make a slow start in
life, and have to wait a long time for
promotion, because they have no special
knowledge of the sphere of work in which
they are engaged.

There is only one way to avoid that; the
way of spare-time specialised vocational
training. The International Correspondence
Schools have been giving such training for
43 years and have enrolled more than
4,500,000 students, hundreds of thousands
of whom have won substantial success.

The Academy Series of
INTERLOCKING

JIG-SAW PUZZLES
A FINE RANGE OF PUZZLES

6d. to 63/-.

Here illustrated is a figure from
one of our

INTERCHANGEABLE
PUZZLES

THE LATEST NOVELTY
Three di Here nt boxes:

THE BRUIN BOYS ... 2/11
Cook and The Policeman 2/11
THE MAD TEA PARTY 3/6
All figures in each puzzle have
interchangeable Hats, Heads,

Bodies and Legs.
THE DRAUGHT BOARD

PUZZLE, 1/6

The CRYSTAL MAZE
A Celluloid Puzzle ,  no t  a
Jig-Saw, 1/- each in assorted

colours.
WRITE FOR FREE
ILLUSTRATED LIST

J.  SALMON LTD. iDcpt. M.),
Puzzle Makers, SEVENOAKS.

THE RAILWAY MAGAZINE
PRINCIPAL CONTENTS

JANUARY ISSUE

Travel in the Eighteen-Thirties.
Highland Reflections.

Kyle of Lochalsh as a Traffic Centre.
The North British Atlantics.

Drummond Tank Locomotives.
Notes on Scottish Locomotives and
Railway Working: V -  The North

British Railway.
From Edinburgh to Balerno.

The Fort William-Mallaig Section of
the L.N.E.R.

The above arc in addition to the regular features
such as “British Locomotive Practice and Per-
formance” and “The Whv and the Wherefore.”

THE RAILWAY MAGAZINE
MONTHLY Illustrated ONE SHILLING
33, TOTHILL ST., WESTMINSTER

LONDON, S.W.1

This booklet is comprehensive. It
explains the I.C.S. method in detail, and
gives brief particulars of all I.C.S. Standard
Courses, covering practically every branch
of commerce and industry and many
professions. Twenty-four other I.C.S.
booklets, each dealing with one group of
Courses, contain everything the ambitious
man would wish to know about the par-
ticular Course or Courses that meet his
individual needs.

Our 25 booklets, averaging 54 pages
each, are entitled as  follows:

I.C.S. Courses of Instruction
Advertising
Aeronautical Engineering
Agriculture
Architecture & Building
Art for Commercial Use
Chemical Engineering
Commercial Training
Civil Engineering
Domestic Engineering
Electrical Engineering
General Education
Languages
Lettering & Showcard Wr

Marine Engineering
Mechanical Engineering
Mining
Motor Engineering
Radio
Railway Equipment

and Running
Salesmanship and

Window Dressing
Scientific Management
The Services (Civil, etc.)
Textile Manufacturing
Woodworking

(These booklets include the preparatory Courses for the
various Examinations.)

Patents for Inventions, Trade Marks: “Advice Hand- 4
books” anti Cons. free. B. T. King, Regd. Patent Agent/
146a, Qn. Victoria St., London, E.C.4. 49 years’ refs.'

Head  Mnda lc  bought, sold. Trains, electromotors,UoULI lYlUUUlb engines. Catalogue with details, 4}d.
Central ‘Handi’ Supplies, 11, Friars Street, Ipswich.

YOU MUST HAVE IT—
Send at once (post free) for our free

1935 CATALOGUE OF CIGARETTE
CARDS

Over 1,250 Series Listed.

“THE CIGARETTE CARD NEWS”
Acknowledged organ of the hobby.

Monthly, 2 d .  Twelve Months 2/6 Post Free.
Come and see us at

The Schoolboys' Own Exhibition,
Horticultural Hall, Westminster, S.W.1.
Dec. 26th—Jan. 5th, Stand Centre of Block A.
THE LONDON CIGARETTE CARD CO. LTD.,
Room E, Cambridge House. Cambridge Road,

Chiswick, London, W.4.

Readers in  York and district will
find full stocks of Meccano products

at
PICKERINGS

28, High Ousegate, YORK
Meccano Outfits, Hornby Clockwork and Electric
Trains and Accessories, Kemex and Elektron
Outfits, Dinky Toys and the New Dinky Builder.
Also Construments, Skybirds, Bowman Steam
Engines, F.R.O.G. and Warneford Aeroplanes,
Lott's Bricks, etc., and all the latest indoor

Games.

//  you to make a real success of your life, write for
any one (or more) of our booklets. I t  is free. So  also ts
our expert advice on '  any matter relative to your career.

International Correspondence Schools Ltd.,
218, International Bldgs., Kingsway, London, W.C.2.

meccanoindex.co.uk



THE MECCANO MAGAZINExxviii

READERS’ SALES
Meccano Magarinos, May, 1929—April, 1934. Offers.

—Dickson, 201, Valence Wood Road, Dagenham,
Essex.

Sale. Almost new "Construments Set.” Cost 10/6.
Offers.—W. Parsons, 112, Goldsmith Street, Notting-
ham.

“Bowman” Engine and Dynamo, 17/6. "1 gauge”
Steam Loco and accessories,’ cost £3. Sell £1. Force
Cricket Bat, 8/-. Sailing Yacht, 5/-. Model Clockwork
Boat parts, 5/-. All good condition and very cheap,—
Day, 21, Links Road, Epsom.

Sale. Bowman Model Steam Engine (No. E101).
Splendid condition. Cost 32/6, take 15/- .—”Adver-
tiser,” 26, Victoria Road, Ramsgate.

Bing Toy Cinematograph. Light from Main Electric
Supply. Complete with Ten Films, 15/-.—Tony Gib-
bons, 36, Orchard Road, St.  Annes-on-Sea.

Nineteen “Victory” Records, good condition, 4/-.—
Stickings, “Carisbrooke,” Westburv Drive, Brentwood,
Essex.

Wanted. February, 1929; January, March, 1930;
January, February, March, June, 1931, “M.M.s."
State condition and price including postage, to Box
No. 101.

Bowman 234 Steam Loco, working order, 12/6;
Bar-knight 4-4-0 Tanker, 4-volt permanent magnet, as
new, 15/-, or near offers.—Cresswell, La Rocque,
Jersey.

K.B. 2 Valve Radio, Loudspeaker, Valves O.K., £1.
"M.M.'s” 1929-33, 12/6.—Day, 7, Croslands Pk.,
Barrow, Lancs.

“M.M.’s.” Sept. 1923-July 1929 complete. Offers?—
Poole, “Woodville,” Worcester Road, Hagley.

Sale. Britain Farm Animals, Soldiers, various
Model Cars, Aeroplanes, Engines, etc. Stamp for list.—
Sutch, Slvmbridge, Gloucester.

“M.M.’s” 1922, 1923 (incomplete), 1924 to 1927
inclusive, complete. Excellent condition. Any offers?
—Endres, 78, Packington Street, London, N.I.

Sale. Complete Gauge O Model Railway (Clockwork).
Bargain Prices. State requirements.—Davies, “North-
lands,” Maesteg, Glam.

Three Annuals in excellent condition. Take 5/----
G. Cameron, Kilmichael -Glassary, Argyll.

Sale. “Meccano Magazines," 1925-1930, and 1932-
1933, excepting August 1933, all complete volumes,
12/6 or nearest offer.—Edwards, 16, Widdicombe Wav.
Bevendean, Brighton.

Wanted. Path£ Kid Projector and Films. Good
condition, cheap.—Blackman, 1, Cantwell Road,
Piumstead, London.

20- volt Electric Loco (self-reversing), cost 2 gns.,
and 4 -speed Transformer; both for 30/-; Bowman
Superheated Steam Launch, 32 ins., 15/-;  Punch Ball,
10/6; Ball-bearing Roller Skates (expanding), 3/6.
Stamp for particulars.— Budgett, 63, Pentiand Terrace,
Edinburgh.

Three full Stamp Albums, value £25. Sell £12 or
nearest.— Bence, Lorne House, Box, Wilts.

Two 2-Valve Sets, perfect working order, both
complete with Valves, 20/- each.—Holt, 53, Albert
Promenade, Loughborough.

“M.M.’s,” 1924-1934 inclusive. As new. Only eight
missing. 30/-.—Dr. Mansi, 44, Church Road, South-
gate Road, London, N.I.

For Sale. Bassett-Lowke “Royal Scot” Scale Clock-
work Engine. Cost 75/-. Sacrifice 35/-. Also good
quality Tarred Brass Rails. Excellent condition.
Apply—Arup, 'Dana,' Wentworth, Surrey.

Wanted. “Union Jacks," 1-1476. Write, stating
price.—Petrie, 610, St. James St.  West, Montreal,
Canada.
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MECCANO
MAGAZINE

Registered al G.P.O., London, for transmission by
Canadian Magazine 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/- (or six issues and 8/- for twelve issues.

To Contributors. The Editor will consider articles
and photographs of general interest and payment will
be made for those published. Whilst every care will
be taken of articles, etc., submitted, the Editor cannot
accept responsibility for any loss or damage. A
stamped addressed envelope of the requisite size should
be sent where the contribution is to be returned if
unacceptable.

Readers* Sales and Wants. Private advertisements
(i.e,, not trade) are charged Id. per word, minimum 1/ - .
Cash with order. Editorial and Advertising matters
should not be dealt with on the same sheet of paper.

Advertisers are asked to note that private advertise-
ments of goods manufactured by Meccano Limited
cannot be accepted.

Small Advertisements. 1 /6  per line (average seven
words to the line), or 16/- per inch (average 12 lines
to the inch). Cash with order.

Display. Quotations for space bookings, and
latest net sale figures, will be sent on request.

Press Day, etc. Copy should be sent as early in
the month as possible for insertion in following issue.
We usually close for press on or before 1st of each
month for following issue. Half-tone blocks up to
100 screen.

Proofs of advertisements will be sent when possible
for space bookings of not less than half-an-inch.

Voucher copies. Sent free to advertisers booking
one inch or over. Other advertisers desiring vouchers
should add Sd. to their remittance and should order
voucher copy a t  same time.

Remittances. Postal Orders and Cheques should be
made payable to Meccano Ltd-

This Month’s Special Articles
. Page

Air News .................................................. 10
Books to Read ...................................... 22
British High-Speed Monoplanes ............... 12
British Locomotives in the Great War ... 20
Building of a Maori War Canoe . . .  . . .  32
Chemical Magic at Home .......................... 38
Competition Corner .......................... 58
Dredging Fuel from the Earth ............... 2
Engineering News ...................................... 6
Fireside Fun ...................................... 61
Floating Docks and Their Work ............... 4
From Our Readers .......................... 28
Fun with Elektron Outfits . . .  ... 40
Great “White Ways” of the Maya ... 26
Guild Pages ...................................... 50-51
Hornby Railway Company Pages ... 52-57
Launching Device for Ships’ Lifeboats ... 49
Meccano L.N.E.R. Locomotive “No. 16000” 34
Merchandise Mart, Chicago ... ... 14
Model-Building Contest . . .  . . .  .. 48
Model-Building Contest Results .............. 54
New Speed Records ou the L.N.E.R. . . .  37
On the Footplate of a “Night Goods” ... 16
Our Busy Inventors . . .  . . .  . . .  24
Plant Life in the North American Desert 30
Power from Peat Bogs .......................... 8
Puzzles Page ...................................... 59
Railway News ...................................... 18
Stamp Collecting ... . . .  ... .- 63
Stamp Gossip ...................................... 65
Weaving with Meccano Dobby Looms .. .  44
With the Model-Builders ... ... . . .  43

COLLECT®  PHOTOS
Collecting real photographs of Trains, Aero-

planes and Ships is an interesting and instructive
new hobby. Send postage for free booklet
“Collecting R.P, Photographs.” All our photo-
graphs are postcard size and are the work
of experts. The price is 3d. each, or 2/6 per
dozen post free. We have over 5,000 customers
and every one is satisfied!

RAILWAY PHOTOGRAPHS
Our new catalogue contains nearly 1,000 titles

of classified subjects. Send 3d. for specimen
photograph and catalogue R14.

AEROPLANE PHOTOGRAPHS
Our wonderful photographs by experts,

cover all types of Civil and Military aircraft,
on the ground and in flight—Air Liners, Giant
Bombers, Formation Flying, etc. Send 3d. for
specimen photograph and list A2 containing
over 200 titles.

Special offers (January only) to new clients.
Set J I .  Six Bombers, 1/9.
Set J2, Six Air Liners, 1/2.

All different and all post free.
PHOTOGRAPHS OF SHIPS

Real photographs of famous Liners, Sailing
Ships, Warships, etc. List of titles free.

Special offer during January to new clients.
Set J3. Six Giant Liners, 1/2 post free.

Collectors’ Cabinets (to hold 500 postcards)
from 2/9. Postcard albums from 2/-. Post free.

PEAL  PHOTOGRAPHS Co.
9, UNION COURT, LIVERPOOL 2.

O rdering 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 JL25 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).

Overseas readers are reminded that the prices
shown throughout the "M.M."  are those relating to
the United Kingdom and Northern Ireland. Current
Overseas Price Lists of Meccano Products will be mailed
free on request to any of the undermentioned agencies.
Prices of other goods advertised may be obtained
direct from the firms concerned.
CANADA: Meccano Ltd., 187-189, Church St., Toronto.
UNITED STA’IES: Meccano Co. of America Inc.,

New Haven, Conn. Meccano Co. of America
Inc., 200, Fifth Av., New York.

AUSTRALIA: Messrs. E. G. Page & Co.,
52, Clarence Street, Sydney, N.S.W.

NEW ZEALAND: Models Limited, Third Floor,
Paykel’s Buildings, 9, Anzac Avenue (P.O.
Box 129), Auckland, C.L

SOUTH AFRICA: Mr. A. E. Harris (P.O. Box 1199),
142, Market Street, Johannesburg.

INDIA: Karachi: Daryanamal and Bros., Elphinstone
Street. Bombay: Bombay Sports Depot,
Dhobi lalao. Calcutta: Bombay Sports
Depot, 2, Lindsay Street.

The Editor wishes to make known the fact that
it is not necessary for any reader to pay more than
the published price, Anyone who is being overcharged
should lodge a complaint with the Meccano agent
in his country or write direct to the Editor.

aiiimiiui iiitniiiimiiitmiimiiiimiiimiiimiiiiuiiiitiiiiHiHHuiiiimiiimiiumiiiiP
“ MECCANO MAGAZINE ” BINDERS

= There is no better way of keeping vour =
= Magazines clean and tidy than by binding =
i them in one of the special binders we supply. |
= These binders have strong stiff barks. =
= covered with black imitation leather, tastefully |
= tooled, and are lettered in gold. The large |
| binder holds 12 Magazines— price 3 /6  po*t free. |
= The small binder holds 6 Magazines— =
| price 2/6 post free. Meccano Ltd., Binns =
| Road. Liverpool 13 .

FOR STUDENTS’ LABORATORIES
Complete range of CHEMICALS in Bottles from 3d.
each— Extensive selection of APPARATUS, including
Beakers, Flasks, Graduated Ware, Condensers, Retorts,

Balances, etc.
SPECIAL PARCEL OF APPARATUS
1 Flask, flat bottom, 150 c.c.; 1 Beaker, spouted,
100 c.c.; 3 Test Tubes, 4 in. x j in.;  1 Thistle Funnel,
20 cm.; 3 ft .  Glass Tubing; 1 Rubber Cork, f t  r f t
2 holes; 4 inches Rubber Connection Z 7 r t  }5L
Tubing; 1 Glass Stirring Rod. “■ Vbree
DPT/  /SdentificX 60, HIGH STREET,DCLK \DepL GJ STOKE NEWINGTON, N.16.

H'n’te for Catalogue—FREE.
->iiimi'irimiHmniiHiiiimitmiiiiiiiiinttiiiitmiimiiiiHiiimiiitmiiiriiiiiiiiuiiniiiui
= MECCANO WRITING PADS an* supplied =
= In tsMi xizes, each consisting of 50 printed sheets |
x of tinted paper with cover. Price— Large, =
E 1 / -  each, and small, 6d. each (post free). =

ENVELOPES to match. Price, per packet =
5 of 50, 8d. post free.

Meccano Ltd., Bicms Road, Liverpool 13.
iiiiitHiiiiiiiiiiiiiiiiiiiiiiitiiiHiiiiiiHiiiMiiiiitiuuniHitHitmu*

WEBLEY
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/-. Mark 1 30/-,
Junior  20/-,
Write  for List. WEBLEY & ScoTT Ln>
87, WlAMAN STREET| BlRMlftGIlAMf Ibi?,

meccanoindex.co.uk
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Hornby Locomotives are

VOCOMoy
most efficient model

Locomotives in
MECCANO!

FOR OLD
Boys! 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 allowance made for your old
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.

BOOK

PART EXCHANGE ALLOWANCES
LOCOMOTIVESFOR HORNBY

CLOCKWORK MODELS ELECTRIC MODELS
EM16 o r  EM120 Locomotive . . .
No .  1 Electric Tank Locomot ive,

Permanent Magnet . . .
EM36 o r  EM320 Tank Locomot ive
LST M3/20 Tank Loco (20 voh )
E06 o r  E020 Locomot ive
E16 o r  E1 20 Locomot ive
E16 o r  E120 Tank Locomot ive.
LST 1 /20  Tank Locomot ive

(20-volt)
LE 1 20 Loco(Swis$Type),20-volt 1 2/6
LST 2 20 Tank Locomot ive
E3/2O Locomot ive
E3 20 Riviera Locomot ive
LE 1 20 Locomot ive
EPM16 Special Tank Locomot ive
Met ropo l i tan  L V .  Locomot ive
E26 Special Tank Locomot ive . .
E36 Met ropo l i tan  Locomot ive. . .
E l  20 Special Locomot ive (auto-

matic reverse)
No ,  2 Electric Tank Locomot ive
E120 Special Tank Locomot ive

(automatic reverse) . .
E36 Locomot ive  . . .
E36 Riviera "B lue ' '  Locomot ive
E22O Special Tank Locomot ive

(automatic reverse) . . .
LE2/20 Locomot ive
LE2L0 Locomot ive (automatic

reverse)
E320 Locomot ive (automatic

reverse)
E320 Riviera Locomot ive (auto-

matic reverse)
E220 Special Locomot ive (auto-

matic reverse)
Met ropo l i tan  H .V .  Locomot ive

M2930 Locomot ive
MO Locomot ive
M1  /2  Locomot ive
’George V Locomot ive.
*No .  OO Locomot ive .
M3  Tank Locomot ive
M3  Locomot ive , . .
Zu lu  Locomot ive . . .  . .
No .  O Locomot ive
Zu lu  Tank Locomot ive.
No .  1 Tank Locomot ive
No .  1 Locomot ive
LEC 1 Locomot ive (Swiss Type)
No .  1 Locomotive, f i t ted for

Hornby  Con t ro l
No .  1 Tank Locomotive, f i t ted

fo r  Ho rnby  Con t ro l
No .  1 Special Locomot ive
No .  1 Special Tank Locomot 've
No .  2 Locomot ive
No .  2 Tank Locomot ive
No.  2 Special Tank Locomot ive
Metropo l i tan  C Locomot ive . . .
No .  2 Special Locomot ive
No .  2 Locomot ive,  f i t ted for

Ho rnby  Cont ro l
No .  2 Tank Locomot ive,  f i t ted

for Ho rnby  Con t ro l  . .
No .  3C  Locomot ive
No .  3C  Riviera ’ ’B l ue ”  Loco-

7 /6
8/3

3 3
3 9

12 /6
12 6
12 6
12 6
13 /9

6 3
6 3

10 /6
10 /6
10 /6
11 /3

16 /3
16 /3

16 /3
16 6

18 9

HORNBY MECCANO LIMITED
Special Service Department

Binns Road
LIVERPOOL 13TRAINS
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A Real Railway
System in Miniature

REAL trains are made of steel and then painted in their correct colours—
so are Hornby Trains.

REAL trains pull heavy loads over long distances—so do Hornby Trains.
REAL trains are not scrapped when one part goes wrong or gets broken.

They are sent to the repair shops and a new part is fitted. The same
thing happens if you break any part of a Hornby Train.

REAL railways do not consist of only a locomotive and a couple
of carriages, There are stations, signals, goods wagons, points, level-
crossings, loading gauges, breakdown vans, snow ploughs. All these
and many other items of rolling stock and accessories are included
in the Hornby System.

REAL trains do not run round and round a circular track all
1 day. neither do Hornby Trains. You can build up a REAL

. £ *  railway system in miniature—complete to the smallest detail-

. if you like. That is why Hornby Trains are such good fun—
they are so real that you are not just playing at trains—
YOU OWN AND RUN A REAL RAILWAY.

Prices
Prices

The illustration above shows
Hornby No. 2 Special Train Sec.
hauled by a Hornby No. 2 Special
Locomotive. This Locomotive is
a true-co-type model of rhe real
L.M.S.R. Standard Compound
Locomo t i ve  shown  i n  t he
illustration below.

of Hornby Electric Train Sets from 15 to 75
of Hornby Clockwork Train Sets from 4 11 to 65

Ask your denier  for u comple te  i l lus t ra ted  pr ice  list

iT»y

MECCANO LIMITED
Binns Road
LIVERPOOL

13
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