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.~ Buy a

and build realistic models
of the World’s leading aircraft

Every boy should know how aeroplanes are designed and constructed.
1nd should be able to recognise at a glance the different types of machines
n order to understand the purposes for which they have been developed.

The Meccano Aeropline Constructor Qutfits enable boys to design
and build their own Aeroplanes quite easily, for these Outfits make possible
aeroplane construction on sound engineering lines. All the parts are
interchangeable on the famous Meccano principle.

The beautifully illustrated Manual of Instructions inciuded 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 with these splendid
Outtits. Ask your dealer to show them to you.

PRICE LIST

STANDARD SERIES
No. 0 AEROPLANE OUTFIT

4n interesting range of models can be built with this Qurtfit, including high and low
wing monoplanes. Price 5 /-

No. OIP AEROPLANE HANGAR OUTFIT

This novel Qutfit cansists of the complete range of No. © Aeroplane Qutfit parts packed
in a No. O1 -"'-I"L'IE;I'DI.'."E.II'I-E H.‘J.n;_';ir'. Price 9/6

~ Note. The parts in the No. O and No. O1P Aeroplane Qutfits are not intended for use
with any of the other Outfts,

No. 1 AEROPLANE OUTFIT

Magnificent models of high and low wing monoplanes, and intercsting model biplanes
can be built with this fine Outfic Frice 9 /-

No. 2 AEROPLANE OUTFIT
This Ourfit enables a splendid range of models ro be built including wiple-engined
monoplanes and biplanes and a racing seaplane Price 16/6

SPECIAL SERIES

| No. 1 SPECIAL AEROPLANE OQUTFIY
The parts in this Super Aeroplane Qutfit will build over 20 realistic models of different
types of aircrafr. Price 15 /-

No. 2 SPECIAL AEROPLANE OUTFIT
This is the finest Aeroplane Constructor Qutfit on the market. It contains a big range
of aircratt parts, with which numerous models of pracrically any type of machine may be

built—44 examples are shown in the Manual of Instructions that is included. Price 25 /-

All Meccano Aeroplane Outfits are available in three different colour combinations
Red and Cream, Blue and White and Cream and Green.

Manufactured by

MECCANQO LIMITED
Binns Road - Liverpool 13

This fine model of
a low-wing mono-

plane is made with
Meccano No 2
Special Aeroplane

Qurtfic.

MECCANO

" Meccano Aeroplane Outfit

This is the
giant Fairey
L DONE=TFANEgEeE
Wight bomber, a
well-known type
of low-wing
monoplane used
lor long distance

No. O Meccano Aeroplane Qutfit, Price 5 /-

E——— - —-

MNo. 1 Meccano Aeroplane Qucfic. Price 9 -

No, £ Special Meccano Aeroplane Ourtfir

Price 25

AEROPLANE
CONSTRUCTOR
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IT’S GOING TO BE AN OUTDOOR SUMMER

The weather experts tell us that we’ve another fine summer ahead,

so be prepared with the right equipment. We specialise in every-
thing for the open-air and shall be pleased to give you help

and advice.

Write for our 1935 Summer List sent post free on request.

SHEATH KNIFE CYCLOMETER

A usetul addition to the cycle,

registers up to 10,000 miles.

British made. State whether 26

or 28 inch wheels. Price 3/6.
Post 3d.

The boy’s knife. Wooden

handle. Good quality steel

blade. Complete in leather

sheath. Price 2/3. (Foreign.)
Post 4d.

PEDOMETER
Registers in yards and miles BIKE TENT TYRE BELL
up to 100 miles exactly how far T'he very tent to take with you on your week-end tour. A novelty ftor the cycle,
one walks. Price 19/6. Post 4d. Weightonly 6% lbs. Size 6 ft. x 4 ft. x 3 ft. Price 12/9. Post 1 /-. giving a penetrating note.
We stock tents suitable for all occasions, Prices and sizes Price 2/6. Post 6d.

on request.

CORBALLO

Most thrilling and
exciting ot games.
The rules are simple
and the game can be
played on the beach,
at home In vyour

garden or in the
playing fields. RUC SAC

Junior set, Price 9/10. Senior set, Price 21/-. Post od. A strong lightweight ruc sac made from stout khaki proofed canvas.
Senior set in box complete with goals and centre net. Price 42/-. Price 4/11. Post od,

BOOMERANG

Will cause endless enjoyment., Guaran-

teed to fly., Price 3/11. Post 6d.
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The famous FROG
INTERGEPTOR FIGHTER
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IMPROVED
SPECIFICATION
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At the new low reduced price of 5/- fittings. High efficiency airscrew. A
the famous scale model “Frog” Inter-. .popular machine for realistic stunting.
ceptor Fighter is a bargain which no The “FROG” is sold complete with
flying-minded home should be without. spare motors, lubricant and gearbox
This wonderful 'plane now flies over oil, patent high-speed winder-box and
300 feet (with experience). Tubular illustrated flying manual. Wing span
construction, patented quick detachable 113 in.
: Patented all over the world

And you must see the HAWKER HARI

The most famous military
aeroplane in the world—the
~most formidable aerial
" weapon ever known—there's
little need to tell you the
name of the Hawker Hart.
And now you may own and
fly an almost exact repro-
duction in miniature of this
wonderful fighter! The very
latest “‘Frog’’—the flying
scale model Hawker Hart—
is waiting for you at your
local shop to-day!

Complete with extra strong
HIGH - SPEED WINDER - BOX, CATI

to fuselage with quick detachable fittings.

i Telescopic spring-loaded under carriage. Triple 4-strand motor and watch type gearbox.
Iubrlca‘nt for: gearbox and;motors, Uniqutﬂfuselapgc Ebuill.': up on a reinforced Precision cut airscrew and spinner.
trfplﬂ insertor rod, spare t‘l‘lﬂti}rﬂ structure of steel, duralumin and timber, Wing Span, 18.75 in. Overall Length, 15.36 in.
and profusely illustrated flying covered either with aluminium, alloy sheet Average Length of Flight, 700 ft.
manual. Flies 700 or a cellulose-paper—the only material capable Owners of a FROG PUSS MOTH or

x of reproducing the exact form, shape and HAWKER HART are eligible for the hand-
feet if handled f= appearance of full-size aeroplane parts. Wings some badges, price 6d. each, when the
skilfully. reinforced with internal ribbing and attached proficiency tests have been passed.

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

Sole Concessionaires:

LINES BROS. LTD, Tri-ang Works, Morden Road, Mertnn,q S.W.19.
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Introducing the

A new "FROG"

aeroplane
o
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The "ELECTROSTATIC"
Here is a fast and sure flier—safe and steady in ' AEROPLANE

the air—easy to manipulate and with practice will

fly at least 100 yards. Wing span approximately
15 in.

Made by the “F.R.O.G."” People

I The makers of
PRICE 5 m COMPLETE “Frog” aircraft are

delighted to be able
to tell you of a
thrilling new
invention, the
“"Electrostatic”

aeroplane.

By rubbing the
Vulcanite wand

Including spare SUPP”Ed with the
mortor, lubricant, SEL, these little

flying hints and :

high-speed gliders can be

win Er=-90 0 X. ‘i

Wing Span 9 in. made to Iﬂﬂp-thﬂ-

Flies 200 ft. with lﬂgp < dg “Imme|-
experience. : .

mann turns and all kinds of real

Flying

For OUTDOOR

—
&)

aerobatics. Simple—and very good fun.

The set, consisting of Vulcanite wand,
12 gliders, woollen cloth and booklet
of instructions, costs only

2 Designed and made by International
Model Aircraft Ltd., London, S.W.19.

R
THE “*BANTAM”’

This splendid new model flies
anywhere out of doors. Remark-
able performance. The wings are
printed in the colours of a famous
squadron. Special High-Speed
Winder with each model.

WILL FLY IN A WIND.,

FROG FLYING 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. VVrite for particulars.

Price 6d. each.

ON SALE AT ALL GOOD TOY SHOPS AND STORES.
MADE IN ENGLAND BY INTERNATIONAL MODEL AIRCRAFT LTD.

Sole Concessionaires:

LINES BROS. LTD., Tri-ang Works, London, S.W.19
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THIS BEASTLY BIRTHDAY BUSINESS!

BIRTHDAYS ARE ALL RIGHT WHEN THEY’RE YOUR OWN,
BUT WHEN THEY’'RE YOUR SISTER’S—

WE SHOULD LIKE TO GIVE YOU SOME HELP OVER THIS BIRTHDAY

BUSINESS. WHY NOT GIVE HER A PIECE OF THIS WONDERFUL SCALLE

MODEL PERIOD DOLLS’ FURNITURE., SHE’LL LOVE TO START REFURNISH-

ING HER DOLL’S HOUSE AND THE PROBLEM OF HER PRESENTS WILL BE

SOLVED. NEXT CHRISTMAS AND THE BIRTHDAY AFTER SHE CAN GO
ON ADDING TO HER COLLECTION,

This month we want to talk about the

QUEEN ANNE DRAWING ROOM SET
During the QUEEN ANNE Period walnut was the wood most used by

craftsmen, and this furniture has the walnut whorl-grain
markings.

The SETTEE—“

o B
‘e

time, is covered in a e

or double chair as it was called at the
floral material, the design of which is an
exact copy of an early petit- &by, point pattern. Beauti-
fully turned cabriole legs,a T
of the period, are used in almost all the pieces. g8

#ad lcading characteristic

The two WINGED ARMCHAIRS— -%;F 2( have the high backs

which were made to support the huge SEESP¥ periwigs affected by
the ladies and gentlemen of the Court.

An interesting piece is the WRITING BUREAUE

with its sloping lid, inside which are pigeon holes for filing and

5

storing letters. It stands on short cabriole legs and
has two beautifully fitting drawers.

With it goes a WRITING CHAIR—
with a gracefully shaped solid e slat.

The CHINA CABINET—

doors and two shelves. The
that they are very easy to open
china was started by Mary, wite
Queen Anne’s reign these

elegant drawing room. "

has two transparent
doors are properly hinged so
and shut. A craze for collecting
of William of Orange, and by
pleces were seen 1n every

SETTEE 2/6. WINGED ARMCHAIR 1/9. BUREAU 6/6. WRITING ARMCHAIR 1/3. .
CHINA CABINET 5/-.

A complete set including all the above and also 2 QUEEN ANNE CHAIRS, FIRESCREEN,
OCCASIONAL TABLE, and FOOTSTALL, in a handsome box, :,./—

PERIOD SCALE MODEL DOLLS’ FURNITURE

TRADE MARK

Made by LINES BROS. LTD., TRI-ANG WORKS, MORDEN ROAD, LONDON, S.W.19
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ELECTRICAL OUTFITS

In these days of radio,
X-rays, and electric trams
and trains, every boy should
have a knowledge of elec-
tricity. The only way to
gain this knowledge is by
means of expériments, and
the Meccano Elektron
Outfits have been pro-
duced for this purpose.

These Outfits contain all
the materials for carrying
out a splendid series of
fascinating  experiments,
commencing with Mag-

netism and ‘passing on
through Frictional Elec-
tricity to Current Elec-
tricity. In addition many
interesting mechanisms can
be constructed, including
a Reading Lamp, an Electric
Bell, a Telegraph, a Shock-
ing Coil that gives real

shocks, and Electric Motors. No. 2 Elektron Outfit Price 21’-

No. 1 Elektron Outfit 6

No. 1T MECCANO ELEKTRON OUTFIT

Magnetism and Static Electricity

The No. 1 Qutfit contains two powerful Bar Magnets and a reliable Magnetic Compass, together

Elektron

ElEﬂtriBitY is the with everything necessary for the carrying out of a series of fascinating magnetic experiments. An
In addition there are materials for experiments in frictional or static electricity, and for the .
mnst wnndaﬁul construction of an Electric Compass and two forms of Electroscope. Price 6/6 ﬂ“tﬁt 1W’l" BIIEII

No. 2 MECCANO ELEKTRON OUTFIT up to you a

Magnetism, Static and Current Electricity fascinating hobby

The No. 2 Elektron Outfit contains all that is included in the No. 1 Elektron Qutfit, of endless variety-
with additional parts that enable a splendid series of experiments in current electricity

to be performed. Among these parts are a Horseshoe Magnet, and Colls and Yokes

force of the age
in which we live.

i 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 coll =
and other necessary parts are supplied for assembling into a splendid Shocking Coil
. that will give hours of fun and excitement. Price 21 /-

Learn some of ifs - Visit your dealer
s b ; No. 1A MECCANO ELEKTRON ACCESSORY OUTFIT 2
marveis Dy means o An Accessory Qutfit that converts a No. 1 Elektron Qutfit into a I'*-I_Inhiﬁi: tﬂ-dﬂy and ask him to
experiments with a Meodvelsei SRS ne. g 2, 5 WSROV show you one of these

mEccann Eiektrn“ 0utﬁt- The apparatus and chemicals included in the Meccano Elektron Outfits can wo“deﬁul outﬁts.

be obtained separately. Ask your dealer for the Elektron Folder giving
a list of Elektron parts, or write for a copy to the address below.

MECCANO LTD., BINNS ROAD, LIVERPOOL 13
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ITS TRUE

TO BUY
THE BEST

@ You cannot get a better
pump than Bluemel's “"No-
weight,” no matter how
much you pay. Of superb
quality, it will outlast many
bicycles. Light in weight,
easy to use, undentable!

me s by e | A Joy to drive with!

“Noweight” costs only
2/6. Other models from

1/6.

@ Send postcard for complete new list
of “Noweight' accessories — mud- |
guards, reflectors, lamps, horns, etc.

Y ESSO ETHYL - ESSO HIGH TEST * ESSO BENZOL MIXTURE

WORLD’S MOSTADVANCED PETROLS

ANGLO-AMERICAN OIL CO. LTD., WESTMINSTER, S.\W.1
Bluemel Bros. Ltd., Dept. 27, Wolston, Coventry ”
g Established 1888

BARGAINS!

—— e — e e
Il_lh ‘ e
L

%_ -

AEROMODELS' LATEST!

SCALE MODEL CONSTRUCTION SET— /s
—_— I — 3 5

T
“ 'r-'

S ——

No. 88 "SWIFTA' Boat

TO CELEBRATE OUR JUBILEE we have decided

to clear off our small remaining stock of the
following types of Model Power Boats, which

| are no longer in regular production.

The reductions in price are generous, and the
goods are new—genuine bargains—not soiled

l~_ BRI b st . Lo _ e stock.

. f{““;f j'-;'j';ﬂf,:}gﬁgﬁlh .El-‘f J‘II’_'I':’-E.EI—']FI:'.'H.: Hf".ri’il'l 1& 118, Rﬂdlfﬁﬁd Grdin;rir

9 Price Price
= : No. 88E "Swifta" Motor Boat with electric
SOPWITH CAMEL No' - .« motor and battery ... .. 20/ 25/~

Price 4/~ (Postage 6d. exira)

; ' No. 99/2C “"Swifta" Motor Boat, clockwork, 22° 1

The kit includes all materials and fully illustrated instructions for making long ... 51"" 21/~
this model, including General Arrangement Plan ({7 = 1 1t} _
A number of beautifully turned wooden parts supplied, including Engine No. 99/3C .. Do, Do. 28" long 27 .X" 27 /-
Crankcase, Wheels and Cowling. . .
Accurate metal shapes for struts and undercarriage. No. 97/3E Motor Boat with electric motor and 24/6
The engine is a perfect replica of the 130 h.p. Clerget Rotary and actually batteries, 28" long ... / 33/-

rotates with the propeller! |
Fill in the cowpon and post it to-day. A ¥d. stamp is sufficient if the envelope is unsealed ,

ll---—-----"---_----------------—-----

No. M.35 The Mercury Motor Boat with electric
motor and batteries, named "[RIS"

27/6 35/-

For particulars of all our marine model productions, Yachts, Speed

Ple 1 me  sllustrated iterature containing full details of all Aero-

mﬂijrirfgi,j? SRECTW- speracos. & B Jull det £’ Boats, Cabin Cruisers, Fittings, Blue-prints, Parts, see our new catalogue
Nl cinica  Ieeeelens . W of Ship Models, 5.17. Price 6d. post free.

R B R L e e e A A L S S bR AR AR

| 1}
............................................................................... i

2 Hooton Road,
AEROMODELS LTD. wiiseen. wiria
. Cheshire.

BASSETT-LOWKE LTD.

NORTHAMPTON }ondon:i12 HighHolborn, W.c.1.




viii THE MECCANO MAGAZINE

CC

CHEMICAL OUTFITS
HOURS OF FUN AND INTEREST

The Meccano Kemex Outfits contain all the apparatus and materials required for a series of 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 with Home Office requirements.

With 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 Outfit No. 1 Meccano Kemex Outfit No. 2L Meccano Kemex Outfit

75 Experiments 130 Experiments 250 Experiments
This Outfit includes a supply of specially This OQutfit includes the whole of the

selected chemicals, together with a length This Qutfit includes the whole of the contents

contents of the No. 1 QOutfit, and further

of Magnesium Ribbon, sufficient to per- of the No. O Qutfit, together with further chemi- chemicals that increase the range of
form 75 attractive experiments. The cals that increase the number of experiments experiments up to 250. The additional
apparatus provided includes Test that can be performed to 130. The additional apparatus includes a porcelain Evaporat-

Tubes, Test Tube Brush, Delivery ing Dish, Special Test Tubes, a hand-

Tube: andl Corba. ind & simple ap.pal.':tus includes a Test Tube Holder, Glass some Test Tube Stand. and an
and highly efficient Spirit Lamp. Stirring Rod, Funnel and Filter Papers. Evaporating Stand including a
Price 5/- Price 7/6 Ring, with Wire Gauze.

Price 15/-
No. 2B Meccano Kemex Outfit

This is exactly the same as the No. 2L Meccano Kemex Outfit, except that a highly efficient Bunsen .
Burner, with the necessary length of rubber tubing, is included in place of the Spirit Lamp. A fascinating

Hundreds ol
interesting
experiments.

Price 15/~ hobby of end-
less variety.

No. 3L Meccano Kemex Outfit

350-400 Experiments

This splendid Outfit provides a boy with 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, with additional chemicals and apparatus, consisting ofa large
Wide-necked Flask with Thistle Funnel and Delivery Tubes, and a

Blowpipe and a Charcoal Block,. Price 25/~
No. 3B Meccano Kemex Outfit

This is exactly the same as the No. 3L Mecano

Kemex Outfit, except that a highly efficient Bun-
sen Burner, with the necessary lengeh of rubber

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

No.3 Meccano
Kemex Qutfic.

Mo, 2 Meccano
Kemex Qurtfit.

The apparatus inciuded in Kemex Outfits and

refills of Kemex chemicals can be obtained
separately

Ask your dealer Tor the leaflet giving a list ol

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

MECCANOQO LTD.
Binns Road

LIVERPOOL 13
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inky Builder Outfit.

Bedroom

Furniture

made wijth |
No. 2 Outfit

]

All the above models, and many others,
can be made with No. | Dinky Builder Outfit.
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DINKY TOYS

150 Varieties

Made of the

A fascinating
finest materials

collecting hobby

Meccano Dinky Toys No. 33

MECHANICAL HORSE AND - —
FIVE ASSORTED TRAILERS Meccano Dinky Toys No. 49

(Fitted with rubber tyres) Meccano Dinky Toys No. 48 PETROL PUMPS
No. 33a Mechanical Horse ... ... @ach 6d. PETROL STATION (Scale models fitcted with rubber hose pipes. Finished
No. 33b Flat Truck ... TIRRPTIN Accurate reproduction of a filling station. Taste- in correct colours.)
No. 33¢ Open Wagon veo gy O fully finished in appropriate colonr<. Price 1/6 each No. 4%7a Bowser Pump ... each 4d.
No. 33d Box Van ... Giv py i - No. 49b Wayne Pump I T T . B
No. 33e Dust Wagon es  +, Bd. No, 49¢  Theo Pump ... LRoR 7.k
No, 33f Petrol Tanl-: , . 8d. Mo, 49d Shell Pump ... e e Hd,
Price of complete set Efﬁ No- 452 Qil Bin (Pratts) ver  yp od.

Price of complete sert 'I,.n"ﬁ

Meccano Dinky Toys

Meccano Dinky Toys No. 23b No. 22¢ Meccano Dinky Toys No. 22f Meccano Dinky Toys No. 60g
HOTCHKISS RACING CAR TRACTOR TANK D.H. “"COMET'"" AEROPLANE
(Assorted colours—fitted with Price 9d. Price 9d. (Scale model of plane used by

C. W. A. Scott and T. C. Black in
their Australian flight. Finished in
assorted colours). Price 6d. each

rubber Tyres). Price 6d. each Ask your dealer to show the full range of Dinky Toys, or send
to us for an illustrated price list.

Meccano Dinky Toys
No. 22g

STREAMLINE TOURER

Assorted Colours. Fitted
with rubber tyres.
Price éd. each

Meccano Dinky Toys
No. 22c

MOTOR TRUCK

Assorted Colours. Fitted

with rubber tyres.
Price 6d. each

Meccano Dinky Toys No. 60

AEROPLANES
No. 60a Imperial Airways Liner ... . each 94. _rp"ffﬂr’ﬁ D“EET-'
Meccano Dinky No. 60b D.H. ““Leopard Moth" ... e 4y Gd, oYys o2 a
Toys No. 47d No. 60c Percival “Gull" ... ... ... .. , 6d. ROBOT
BEACONS No. 60d Low Wing Hnnﬂplﬁne sy (O TRAFFIC
Realisti del No, 60e General ' Hﬂnnspar e 5 Bd, SIGNAL
{fﬂ Et 1 Em| Eh: No. 60f Cierva "Autogiro” i RS - ¥ (Four-way) Meccano Dinky Toys
Meccane Dinky Toys Eaft:ycﬂea:ul:ﬂ Price of complete set 3;‘— Price 3d. No. 25g
P Price per pair Jd. Meccano Dinky TRAILER
STREAMLINE SALOON Toys No. &7b For use with Dinky Toys
Assorted Colours. Fitted RORBOT (Commercial Ht}tull:' VLE
with rubber tyres. TRAFFIC hicles) No. 25 itce
Price 6d. each SIGNAL with rubber tyres.
Price 7d. each
(Three-way)

Meccan< Dinky Toys No. 52b Price 3d.

CUNARD WHITESTAR LINER “"QUEEN MARY"

A scale model of Britain's largest ocean liner. Price 1/- each

Meccano Dinky Toys No. 52a. Exactly as Neo. 52b, but fitted
. with roller wheels. Price 1/- each

j _czgs_?.iﬂzéﬁu-ﬂ

ot e Sl i T i i .f...l__. — e, er——— -.l-_...._._...._ Ei.—:h__

Meccano Dinky Toys No. 30a
CHRYSLER "“AlIRFLOW"

Meccano Dinky Aasriied t:::-:?sUHFitted with Meccano Dinky Ta::';s No. 52¢ Meccano Dinky Toys No. 31 Meccane Dinky
Toys No. 12a rubber tyres. Silver-plated FRENCH LINER “NORMANDIE" HOLLAND COACHCRAFT VAN  Toys No. 12b
FILLAR radiator and bumpers. A model of the French Line's new giant steamship Assorted Colours. PILLAR
LETTER BOX Price 9d. each “Normandie.”” The model is to the same scale as Price 6d. each LETTER BOX
6.P.0. the “"Queen Mary' illustrated above. (Made in AIRMAIL
Price 3d. each France by Meccano (France) Ltd.) Price 1/6 each Price 3d. each’

MECCANO LTD. Binns Road LIVERPOOL 13
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Meccano model of
ELLIPTICAL

LATHE :

THE WORLD'S BEST
RHOBBY FOR BOYS

When you are a Meccano boy you can
build anything you want—with vyour
Meccano Outfit. To-day a Travelling Crane;
to-morrow a Motor Car Chassis; the next
day a Traction Engine, a Lathe or a Loom.
Day in and day out there is always something
different to build—hundreds of models in
the Manuals of Instructions to choose from,

and hundreds of others that you can create
and build yourself.

The Meccano System is better now than
ever. All the parts are finished in a striking
new colour combination of Blue and Gold,
and the models constructed with them are
of a brilliance never before attainable. In
addition, the scope of the Outfits is greatly
increased by the inclusion of new and
specially designed parts.

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

PRICES OF MECCANO OUTFITS

A Qutfic ... each 5/-
it T 7/6
= s 0w 10/-
¥ e s 15/-
K vee o 20/=
" o ‘s . . vee e 30/=
. . . 1
T icﬂl‘tﬂﬁ} "na "eaa . I T :’Efﬁ
. (Cabinet) ... vis 4y PT/6
W (Carton) ... e aa 13276
w (Cabinecr) ... e o 127/6

isieie G| “ a K@ e | @ wm e BUNE
MUZESNRESD e ST PRICES OF MECCANO ACCESSORY
w7 " X o QUTFITS - 2/6 Lo 225/*

MAKE FRIENDS WITH YOUR
DEALER—HE CAN HELP YOU

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

:

z

AARAIIOTMMQONO®

H Qutfit. Price 72/6
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LOOKS LIKE A REAL ROAD DOESNT IT?

Though it's difficult to believe, the traffic jam in this = These MINIC vehicles are wonderfully built and have

photograph is actually made up of MINIC scale model reliable long-running clockwork; they are most reasonably
clockwork toys. priced too, the smaller ones costing only 1/- each. They
This unique clockwork series will contain almost every vehicle ~ have a front wheel drive, so that they will run on carpet

to be seen on the roads. Each model is true to scale so that and can be used in any room.
the bus is exactly the right amount larger than the lorry and
the limousine in the right proportion to the open tourer. Start collecting your road full now.

:

MINIC scale model STREAMLINE
OPEN.

Strong construction, with poweriul
long-running clockwork motor.
Colours: lvory, Red hood; Red, Ivory
hood; or Light Green, lvory hood.
Plated radiator, bumpers, alse wheels,

with rubber tyres. Length, 3 in.
Price 1/—

MINIC scale model LIMOUSINE

Strong construction, with powerful long-
running clockwork motor. Colours: Dark
Green, plated guards; lvory, Red guards:
New Blue, lvory guards. Radiator and
bumpers plated, also wheels, with rubber
tyres. Length, 41 in. Price 1/—

MINIC scale model STREAMLINE CLOSED,

Strong construction, with powerful long-running
clockwork motor. Colours: Red, lvory, New Blue,
Plated bumpers, radiator, also wheels, with rubber

tyres, Length, 5 in. Price 1 /—

——

i - :
E MINIC scale model TOWN

COUPE.

Strong construction, with powerful long-running
clockwork motor. Colours: New Blue, plated mud-
guards: Light Brown, Black mudguards; or lvory, Red
mudguards. Plated radiator, bumpers, also wheels,
with rubber tyres. Length, 4§ in. Price 1/—

|-_.-.|——-I—-

-..-:'"--....__

MINIC scale model SPORTS SALOON,

atrong construction, with powerful long-running clock-
work motor. Colours: Ivory, New Blue, Primrose, with
plated mudguards, radiator, bumpers, also wheels, with

rubber tyres., Length, 4% in. Price 1 /—

MINIC scale model TRACTOR.,

strong construction, with powerful
long-running clockwork mechanism.
Colours: Green with Red wheels, or
Red with Green wheels. Length, 3 in.

Price 1/—
MINIC scale model OPEN
SPORTS TOURER.

MINIC scale model CABRIOLET. Strong construction, with powerful long-running
Strong construction, with power- clockwork motor. Colours: Green, plated mudguards,
ful long-running clockwork motor. Colours: Ivory and Ivery hood; Red, lvory mudguards and hood; lvory,
Green with plated mudguards, or Red with Ivory mud- Red mudguards and hood. Plated bumpers, radiator,
guards. Radiator, bumpers, plated, also wheels, with T also wheels, with rubber tyres. Length, 4% in.

Price 1 /—

CLOCKWORK TOYS ALLTO SCALE

M I N I C Obtainable from all good Toy Shops and Stores

Regd. Trade Mark Made by I.il'les Brﬂs. I-fd” Tri‘a“g WQI'I(S, ME”Q“, s-w.19




NEXT MONTH:

“':::,'::‘,:::::;::;:::::::::::'.:.':,':::;::::;1:;::5555;;::5:::_EEEEEEE*:;.;;;;,ET:'.'"'""" shpteae it STt ["" trapny. *""E """E:I:.':r.. PRy rreerres
LTI e T T T T T T R e R TR T R k- .........E.I pith .:...IE fratheeads mmm...ﬂ......LEE:iE.:{iIE

11111

Great Britain is the only large country in the world in which
more applications for patents were received during 1934 than 1n
the previous year. The number of applications registered in Great
Britain and Northern Ireland
was 37,429, All of these appl-
cations do not necessarily lead
to practical results, but their
number shows that our In-
ventors are busier than ever.

It is safe to say that the
majority of the inventions to-day
are concerned with ideas that
100 yvears ago were undreamed uf
This is made quite clear by :
comparison of present-day in-
ventions as seen, for instance,
at the Annual Exhibition of
the Institute of Patentees, and
described from time to time 1in
“Our Busy Inventors,  with
those on view at an Exhibition
held in 1835 in London under
the name of the “'Gallery of
Practical Science.”” The exhibits
of a century ‘ago were rather
erandiloquently described as
“Works of Art” and ""Specimens
of Novel Manufactures,” and it
i1s interesting to find that some
of them showed the earliest
stages of inventions that have
now passed into national life.
For instance, ‘““Artificial Stone’
was exhibited as a novelty. This
was in fact the Portland Cement
invented by Joseph Aspdin, a
Leeds bricklayer, as early as
1810, and used on an extensive
scale in the construction of the
Thames Tunnel in 1828. At the
time of the Exhibition 1t was still
sufficiently new to attract special
notice, but few of those who
saw Aspdin’s product then would
realise that less than a century
later it would be in use on a world-wide scale for erecting giant
buildings and building 1mmense docks and even great bridges.

Other striking exhibits 1n 1835 mclunded a model of the electro-
magnet, which had been invented about 10 years earlier by William
Sturgeon. lhe electro-magnet shown seems to have been the first
efficient magnet ot this type ever made 1n this country, and none
who saw 1t could have had the slightest idea of the extent to
which electro-magnets, and the electrical industry generally,
would be developed.

One invention to be seen at the 1835 Exhibition might almost be
described as a pioneer effort at streamlining, in intention if not in
reality. 1t was a vessel with two narrow hulls on which experiments
had been made in America with a view to minimising resistance, and
what was then the remarkable speed of 20 m.p.h. had been achieved.

s r

H=

A gigantic natural statue of Queen Victoria. This life-like representation is one of the
weatherworn rocks in Bryce Canyvon National Park, Utah, U.S.A. Photograph by
courtesy of the Union Pacific Railroad.
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A Century of Invention The First Gas Cooker
I am sure that my readers would be interested to learn {rom An even more striking exhibit was the first gas cooker, on which
“"Our Busy Inventors” on page 292 of last month’s issue that demonstrations were given at intervals in quite the modern manner.

Gas making was very crude 1n those days, and the flames were so
smoky and inefficient that cooking was far from being the clean
and Elmple thing that it 1s with the modern gas cunlmr. The 1dea
was good, but {for complete
success it was necessary to wait
for the invention, 20 years later,
of the Bunsen burner, which
transformed the dirty, smoky
flame into a clean non-luminous
one by mixing the gas with a
proportion of air,

The Oldest Egg in the

World

The oldest egg in the world
has just been discovered In
Texas. It 1s a fossilised, rusty
looking object 31n. long, that
has been slightly distorted by
the changes it has undergone,
and it 1s not until we learn how
old it is that our wonder 1s
aroused. We have recently been
celebrating the King's Silver
Jubilee, commemorating the 25
vears of his reign; but this
fossilised egg JLtU'llh‘ has com-
pleted, not a mere 25 vears,
but 225 million vears of exist-
ence! It is difficult to realise
fully the extreme age of this
wonderful fossil. A few vears
ago immense interest was aroused
by the discovery in the Gobi
Desert in Central Asia of dinosaur
egegs that were believed to be
about 100 million vyears old.
These are relics of an age long
before Man came 1into existence,
but are ‘‘new laid”’ 1n com-
parison with the wveteran that
has now been discovered.

The egg is believed to be that
of a large reptile resembling
a lizard, for near it was found part of a fossilised skeleton of one
of these creatures that must have been 6 ft. in length.

Nature as a Sculptor

The illustration on this page shows a remarkable example of
Nature’'s sculpture that exists in Bryce Canyon, an immense
horseshoe-shaped chasm i Utah in the United States. The great
stone figure surmounting the gigantic rock resembles so strongly the
figure of Queen V lLtﬁTlﬁ that jt might almost be thought to have
been human handw ork; but actually the carving has been carried
out entirely by wind, rain and other natural agents. Bryce Canyon is
famous for its amazing depth and the beauties of the splendidly-

coloured and strangely-shaped rocks it contains, and is one of
the finest of the National Parks of the Unmited States.
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: Their Work -
- Modern Dredgers and Their Work -
||

L] ‘ o []
w Contrasts in Mechanisms =
O] W
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NE of the most important duties carried out by dock and

harbour engineers is that of keeping waterways free irom silt
and mud. For this purpose dredging vessels of various kinds are
employed, and in this article we clescribe some of the commoner
types of dredger and the work for which they are used.

Many of the
world's large ports r
are situated on
rivers and estu-
aries where every
tide sweeps into
the channel wvast
quantities of sand
and silt, and al-
though part of this
1s carried out to
sea agam by the
ebb tide, much of
it 1s left behind to
torm a deposit on
the river bed, thus
reducing the
natural depth of |
water and pre-
venting the en:

A typical example of a modern bucket dredger, capable of dredging 1,500 tons of material per hour. Photograph by courtesy

as it was in the earlier vessels.

Modern dredgers are divided into two classes, known as barge
loading dredgers and hopper dredgers. The barge loading dredger 1s
accompanied by special barges, the purpose of which 1s to collect
the dredged mud or sand and take 1t away and discharge 1t out at
| sea. When the
dredger 1s In ac-
tion these barges
are moored along-
side underneath a
chute. The {full
buckets are hauled
up on the endless
chain until they
reach the top ol
the structure,
when they are
automatically tip-
ped and emptied,
the spoil falling
down the chute
into the hold of
the barge.

Barge loading
dredgers usually

trance of large of the James Dredging, Towage and Transport Co. Ltd. are not fitted with

ships. Many rivers ‘
also are naturally too shallow to admit large vessels, and in such
cases it is necessary to dredge or dig out artificial channels 1n order
to provide a sufficient depth of water. Dredging vessels are used also
for widening or straightening rivers, and for preparing the founda-
tions for bridges, lighthouses, quays and the like. | |
Probablyv the oldest and most common form of dredging vessel 1s
the bucket type, an illustration of which appeais on this page. In
the bottom of the vessel there is a large opening or well, through
which passes a strong girder or
“ladder,” suspended from a
central superstructure. The upper
end of the ladder 1s pivoted,
while the other can be lowered
down to the bed of the river to
be dredged. At each end of the
girder there is a heavy tumbler
roller, round which passes a
stout steel-linked chain bearing
about 40 or 50 steel buckets
fitted with a sharp cutting edge.
When the dredger 1s in operation
the outer end of the ladder 1s
lowered to the bed of the river
and the chain of buckets 1s set in
motion by means of powerful
machinery. As the buckets travel
round the lower end of the
ladder, they bite into the river
bed and scoop out a load ot spoil,
and then return filled along the
upper side of the ladder. On
reaching the top end of the
ladder the buckets turn over and -
tip their contents down a chute -
that leads either to a hopper n
the hull of the dredger or into

.,

special barges lying alongside. The rotating cutter of a large suction dredger at the Gusto Dockyard, Schiedam.

The first dredger of this kind
was built and launched at Hull in 1778. The vessel was very crude
and primitive and was fitted with only 11 buckets, the motive power
being provided by two horses, which rotated a pair of horizontal
beams on the deck of the dredger. The machine was able to work
in 14 ft. of water and its output was about 30 tons of spoil per hour.
Since that time the bucket dredger has been improved greatly in
design and construction, and some of the finest modern dredgers
are almost as large as ocean liners of 50 years ago, although the
principle on which they work has remained exactly the same

engines for pro-

pulsion, and have to be towed by tugs to and from the dredging
ground. A hopper dredger, on the other hand, invariably contains
1ts own propelling engines, the same engines often being used for
driving both the propeller and the dredging apparatus. This type of
dredger does not discharge its spoil into barges, but loads it into its

own holds; and when these are full carries it out to the depositing
ground where it 1s quickly discharged through trap doors provided
in the bottom of the hull. A great advantage of the hopper dredger
1s that it can be used 1n narrow
channels or confined spaces,
where a barge loading dredger
and its barges would not have
room to operate.

An interesting example ol a
bucket dredger 1s the " Belomors-
kaya,”” built for service in Kussia.
The vessel is 197 ft. long, 40 ft.
broad, and 14 ft. 9 in. deep, and
has a travelling speed of 8 knots.
Power 1s provided by three
triple-expansion engines each of
600 h.p., two of which drive the
propellers and spoill pumps,
while the third operates the
bucket chain. The dredger 1s
capable of removing 600 cu.
metres of spoil per hour, and
means are provided for discharg-
ing this either into barges moored
alongside, or on shore by driving
it through a floating pipe line
by means of pumps.

When 1t 1s necessary to dredge
in very deep water, for example
in preparing the foundations for
quays or bridge piers, a grapple
or grab dredger 1s used. In this
type a giant bucket composed of
two great scoops hinged at the top, 1s dropped to the river bed from
the end of a jib mounted on the deck of the vessel. The two halves
of the bucket are then closed, and the hoisting machinery 1s set 1n
motion to bring the bucket to the surface with 1ts load. Some
dredgers of this kind have what is known as an “orange peel’ grab,
which i1s composed of three or four triangular blades. This 1s dropped
down to the bed of the river in the same way as an ordinary grab
bucket, and the blades close over the materials to be raised in a
somewhat similar manner to the fingers of a huge hand.




Bucket and grab dredgers are in common use in most of the
world’s big ports and harbours, but there is another important type
of dredging machme known as a suction or hydraulic dredger,
. which is not so familiar around the coasts of the British Isles. This
type does not scoop up material from the river bed like the bucket
machine, but sucks up the spoil through a pipe
by means of a powerful pump.

A suction dredger may be said to consist simply
of a floating hull carrying a large centrifugal pump.
The action of the
pump 1s to suck up

the material from
the bottom of a
river, dock or har-
bour through a suc-
tion pipe, and then
discharge 1t through
another pipe into
hoppers on the ves-
sel itself, into inde-
pendent hoppers or
barges, or on to
adjoining land by
means of a floating
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pipe-line. The last-
mentioned way of
disposing of the spoil
is the most interest-
ing of all. A large
pipe built up in sec-
tions with flexible
joints, and some-

times thousands of J = Ty e

: - R, " : s W
feet m length, 1s gE= o e
employed. This IR e »

floats on the surface
of the water hke a
veritable “'sea-ser-
pent,” one end connecting with the pump on the dredger and the
other with the shore or the dumping ground. Through this pipe
the dredger pumps 1ts sludge.

The centritugal suction pump of such a dredger simply comprises
a volute casing, within which operates an impeller having a number
of curved radial blades, and an “eve’” or opening at its centre into
which the material sucked up by the rotating impeller, enters
from a suction pipe. The material 1s drawn into the volute and
led away through a discharge pipe.

A dredger typical of those arranged to discharge the dredged
material, or “spoil,” through a floating pipe-line, is illustrated
diagrammatically on this page. A dredger of this kind is sometimes
known as a "cutter suction dredger,’” because the
pump 18 assisted in 1ts work by a rotary cutter A, W

which breaks up the material before it is sub- -l

sequently drawn in-
to the suction pipe.
The centrifugal
pump, which 18
shown at B, 1s driven
by an engine C, and
the entire wvessel is
propelled by another
engine D, at the
after end of the
vessel. The cutter is
driven by an engine
K, and 1s arranged
on a shaft E that is mounted in bearings carried by the cutter-frame
IF. The cutter-frame is built up in girder fashion and fixed in a well O
formed in the bows of the vessel and extending from the deck to
the keel. In a plan view of the vessel the forward end takes the
form of two forwardly projecting arms separated by the well

As the cutter has to work at different depths, according to the
depth of the river being dredged, means must be provided for
raising and lowering the cutter-frame. This is done by hinging the
frame at (G and employing a hauling winch H, which is connected to
the cutter-frame through block and tackle gear. Means are provided
also for driving the cutter-shaft at varying inclinations.

The centrifugal pump 1s provided with a suction pipe M and a
discharge pipe N. The suction pipe is carried upward through the
deck, and 1s connected by means of a ball and socket joint G to a
continuation that extends from the inboard to the outboard end of
the cutter-frame, and terminates close to the cutter. The discharge
pipe N is led aft almost the length of the dredger and, after being
led upward through the deck, is connected by a ball-joint to
another pipe P, which is connected in turn to the floating pipe-line.

A floating discharge pipe-line is used when it is desired to discharge

Diagram of a culter suction dredger.

the spoil at some distance from the dredger, either on land or in sea.
The pipe-line comprises merely a number of short pipes each sup-
portedd by a pontoon. One form of pontoon consists of a pair of
cylindrical metallic bnoys arranged one on each side of the pipe and
connected together by wooden beams and bolts. Owing to the
movement of the dredger itself, and of the water, flexible joints are
arranged 1n the pipes so that each section may move relatively to the
adjacent section. When the pipes are small in diameter they are
usually connected by lengths of leather, rubber or canvas hose,
but for larger pipes this method of jointing is unsatisfactory and
enecial flexible metal joints are used.

In cases where the
floating pipe-line 1s
not used, the dredger
includes not only the
propelling and
dredging machinery,
but also a storage
hopper in which the
spoil can be deposit-
ed and then carried
to some place re-
mote irom the scene
of the dredging oper-
ation, where 1t can
be discharged safely.
1The hull 1s provided
with trap doors that
open outward in the
same way as those

of a bucket and
ladder dredger.
Opening and closing
of the doors usually
Is controlled by
means of chains con-

Priestman ““Universal’’ excavators in use as grab dredgers. Illustration by courtesy of Priestman Bros. Ltd., Hull. nected to a winch,

but In some cases

large valves operated by hydraulic rams are used.
A large cutter suction dredger was employed in a big land
reclamation scheme that was carried out in Bombay Harbour some

years ago. Much of the material to be removed consisted of heavy
clay. Having dug up and raised the clay, the dredger pumps drove it
along 4,500 ft. of 42 in. dia. floating pipeline and discharged it on
land. The suction of the pumps was so powerful that at times lumps
of rock weighing 400 Ib. or more were raised. The dredger could
remove about 2,000 cu. yds. of spoil per hour when working at a
depth of 70 {t.

Another large suction tvpe hopper dredger, for dealing mainly
with sand deposits, is the “"Hilbre Island,”” owned by the Mersey
Docks and Harbour Board. This fine vessel is 330 {t. long and 54 ft.
wide, and has a hopper capacity of 70,000 cu, ft. The pumping
machinery is capable of removing 3,500 tons of sands in 50 minutes
when working at a depth of 70 ft.

For dredging in tidal
waterways, where there

o 1Is a constant ebb and
, flow of the water,

. ’ hydraulic erosion dred-
gers are sometimes em-

’ : ployed. A wvessel of this

kind removes spoil by
T washing away the bed
or banks of the river
by means of powerful
jets of water, the
disturbed sand and
silt then being carried
out to the open sea by
the ftide. A small
dredger of this type
1s in the service of
the Somerset Rivers
Catchment Board. The power is provided by two 75 B.H.P. Petter
“Atomic Diesel marine engines, one of which is used for propulsion
and the other tor working the water pumping plant, which consists
of two specially designed centrifugal pumps. The pumps supply
water at high pressure to six erosion jets, two of which point verti-
cally downward, while another pair are placed just below the water
line and are inclined downward at an angle of 12 deg. from the
horizontal. A further jet is arranged below the water line at the
bows, and the sixth jet i1s mounted in a swivel on deck and is used
for bank trimming. Each of the submerged jets will work efficiently
through a distance of about 15 ft. from the hull of the dredger, so
that as the vessel has a 10 ft. beam a channel approximately 40 ft.
in width can be eroded.
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A Large Bridge for China

A large railway and road bridge i1s to be
constructed over the Chien Tang River, at
Zahow, some five miles from Hangchow,

China. The new bridge will comprise 16

spans, and will be in the form of a two-deck
structure, the upper deck of which will
carry a 20-ft. road with footpaths, and the
lower deck a single track of 4 ft. 84 in.
gauge railway.

The work is to be carried out by
Dorman Long and Co. Ltd. About
4 125 tons of steel will be used and
will be manufactured at the company's
Middlesbrough works. The new bridge
will form a connection between the
Shanghai-Ningpo and Hangchow-
King Shan Railways, and also will
join the main road from See Shing to
the south-east with the network ol
roads radiating from Hangchow.

A Giant]Camera

In the basement of the Department
of Commerce Bullding, Washington,
D.C., there is a giant camera that 1s
31 it. long and 20 ft. wide, and weighs
14 tons. It was designed by the Coast
and Geodetic Survey of the Umited
States to enable charts or survey
sheets 50 in. square to be reproduced
on a single negative, instead of four
as was formerly the case, and does
this work with an accuracy of 0.001 in.

A Great South’African Dam

The first stage in the construction
of the Vaalbank Dam. an immense
structure across the Vaal River, on
the southern border of the Transvaal,
south Africa, has been completed.
The site of the Dam is at Vaalbank, 17
miles upstream {from Vereeniging.
There an 1sland divides the river, and
diversion walls have been built across
the two channels so that the stream
can be directed mnto each as required
by closing the appropriate sluices.
Cofferdams are now to be erected be-
low the i1sland to exclude the water from
each channel 1in turn, and the two sections
of the Dam will then be commenced.

It 1s estimated that the completion of the
Dam will take five years. When finished it
will form part of a great engineering project
that will provide, at a cost of £4,000,000,
the water necessary for the Vaal-Hartz
irrigation scheme, by which an immense
desert area 300 miles downstream will be
made productive. The Dam itself will be
used to regulate the flow of the Vaal River,
which at certain seasons now dries up, and
thus convert it into a perennial stream.
When completed it will be about 1,800 {t.
in length and at its deepest point will
measure about 180 ft. from top to bottom.

Automatic Coal-Sorting Appliances

For the purpose of grading coal into three

different classifications according to size,
the Southern Railway have installed at

their Deptford Wharf automatic coal-

sorting screens. Grading 1s beyond the
resources of most coal merchants, and the
S.R. have introduced the plant at therr

holes in a clutch housing.,

biggest Thames-side depot in order to

provide a service link between the producer

and the consumer,

The automatic coal screens, which are
the first to be employed in London, were
designed by Mr. George Ellson, chief
engineer of the S.R., and can deal with 80
tons of coal per hour. After the fuel 1s
removed by cranes from ships’ holds it is
dropped into a hopper, and then passed on
to a moving belt that carries 1t to a series
of sloping platforms fitted with screens of
different mesh. Here the coal sorts itself
out through the screens according to size,
and falls into wagons. Other mechanical
equipment at the Wharf includes 30 cranes
and three 4Z-ton dial weighing machines,

The Moscow Underground Railway

The first line of the Moscow Underground
Railway, which extends from the Sokolniki
Park to Crimea Square, and connects
T'heatre Square in the heart of the hotel and

theatre districts with two of the most
populous suburbs, has now been completed.
The line has a length of about 11 km., or
nearly 7 miles, and there are 11
stations. A second line 1s now 1n
course of construction,

The first sections of the tunnel now
completed were commenced in 1931.
At first construction progressed slowly,
for the subsoil was so soft that tunnels
collapsed as rapidly as they were
built, and further difhculties were
caused by caves and underground
streams. In 1932 experienced experts
actually advised that the project was
impossible and should be abandoned.
Every known method of tunnel con-
struction was tried in etforts to over-
come the difficulties, but success was
not achieved until late 1n 1932, when
means were discovered of treating the
subsoil with chemicals in order to hold
the tunnel walls together while they
were lined with concrete,

Suggested Tunnel Under the Tyne

A suggestion that the north and
south sides of the Tyne should be
connected by a bridge near the estuary
has been under consideration by the
Tyneside local authorities for some
yvears, but so far the cost has pre-
vented the work from being started,
[t 1s understood that Mr. Malcolm
Stewart, one of the Commissioners
appointed recently for the depressed
areas in England and Wales, 1s pre-
pared to initiate a scheme for con-
structing an under-river tunnel con-
necting South Shields with Tyne-
mouth at a cost of £1,500,000,

In the mass production of motor cars many interesting machines are em-
ployed. This illustration shows a multiple spindle drilling machine drilling

Automatic Control for Doors

An interesting device has been
introduced in the United States for auto-
matically operating a swinging, folding
or sliding door through which trolleys
and other vehicles pass. It 1s known as
“Air-Lec,” and is operated by means of
compressed air and a powerful spring.
A door fitted with the device 15 partially
opened or closed by the compressed air,
which then exerts a cushioning eftect as
the spring completes 1ts work. lhe device
15 electrically controlled, and is set In
motion by switches that are placed on the
sround near the door to be opened or
closed and are operated by the vehicles for
which passage is required. The mechanism
may also be set in motion by hand switches
placed in convenient positions.
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Shipping News

Preparations are now being made for the
passage of the Cunard White Star liner

“Oueen Mary' down the Clyde to the sea
when she is completed. The Clyde Navi-

gation Trustees are carrying out a widening
scheme at Rashie-
lee, opposite
Dalmuir. Owing
to the fact that
rock has been
found 18 ft. to 20
ft. below low
water it has been
necessary to pro-
vide a special
diving bell barge,
which will cost
about £11,000, 1n
order to enable the
necessary under-
water blasting to
be carried ont.
lThe first oi1l-
engine-propelled
passenger ship to
be built for
pleasure service 1n
the upper reaches
of the Thames has
just been com-
pleted. She has
been named " Princess Royal,” and 15 to
ply between Westminster Pier and hkew
and Richmond twice daily during the
summer months. The vessel has an overall
length of 114 ft., a breadth over rubbers
of 17.75 it., and a draught of 6 ft. 6 1n., and
1S designed to carry 350 passengers. She 1s
equipped with a 125 b.h.p. Crossley o1l
engine, running at 450 r.p.m., and the main
fuel tanks carry 24 tons ot oil,
Another interesting new boat shortly to

I:.u:- seen on the Thames 1s the fire-ighting
float “Massey Shaw.”
This vessel was built at
Cowes and is 78 ft. long
and 13 ft. 6 in. broad.
Her draught is 3 ft. 9 in.
and she 1s equipped
with oil engines giving
her a speed of 12 knots.
The float 1s so designed
that she can pass under
any of the Thames
bridges at any state of
the tide.

A new passenger, car-
go and lhive-stock carry-
ing steamship the " Duke
of York,  constructed
by Harland and Wolft
[.td., Belfast, 1s to be
used on the L. .M.S.R.
Heysham-Bellast ser-
vice. The vessel has an
overall length of 349 {t.,
a breadth of 52 ft. and
a depth of 19 ft. 6 1in.
The "““Duke of York’ is
equipped with mechani-
cal stokers, and the
“Grinnell”  automatic
sprinkler and fire alarm system i1s being
fitted throughout the passenger accommo-
dation. The designed speed of the vessel
1s 21 knots.

Two Union Castle liners constructed by
Harland and Woltt Ltd., Belfast, are being
equipped with the ““Harlandic’” electrical
time system, which makes use of motor-
driven synchronous clocks, the rate of
which depends on the i{requency of the
alternating current supply. A frequency
regulator is incorporated so that the clocks

An oil pressure cylinder for operating

This illustration shows the cylinders and piston valve chests for a locomotive being

can be made to gain or lose any desired
number of minutes a day. During a vovyage
the rate at which they are set is determined
by the estimated speed and direction of the
ship, and 1n consequence they always show
true solar time. At present the clocks of
Uspoking”

vessels at sea are regulated by

them on or back, that 15 by putting them
forward or backward at regular intervals.
The new system will make the method
obsolete.

Bearing that Requires No Oil

A Dbearing material that can be used
without lubricants of the usual type has
been produced by an American firm. It
1s a compound of asbestos, graphite and
rubber, and 1s said to have high wearing
value and a low coefhicient friction. A

Photograph by courtesy of the L.M.S.R.

specially 1interesting feature 1s that 1its

efficiency is increased by the presence of

moisture. The new matenial lends itself

readily to machining, and can be employed

im machimmes 1 paper mills and other

factories where water may cause trouble.
* + # *

A 24 million volt plant with which spark
discharges up to 10 ft. in length can be
obtained has been installed in a large
Japanese engineering works for making
insulation tests.

one of the 234 fi. diameter butterfly valves at the Niagara Falls Power Station, which
were described on page 284 of last month's ““M.M."" The cylinder works at a normal pressure of 150 lb. per sq. in. and the

piston has a stroke of 78 in. Photograph by courtesy of the Allis-Chalmers Manufacturing Co., U.S.A.

machined at Crewe Works.

lLLondon,
lifts that do not require attendants have
been 1nstalled. Loud speakers are used to
warn passengers to stand clear of the gates,
and the lifts make the double trip in 110
seconds. Three of these lifts instead of the
usual four are
hour trathe.

Shanghai Waterworks Extension

A new water main several miles in length
has been constructed in Shanghai, together
with a subterranean reservoir of a total
capacity of 73 million gallons and a pump-
ing station capable of delivering 1,320,000
gall. per hr., These
works form an ex-
tension to the ex-
1sting waterworks
of the city, and
have been planned
to Increase reserve
supplies sufficient-
lyv to meet the
peak demand of

980,000 gall. per
hr. between the
hours of 8 a.m. and
12 noon.

IThe subter-
ranean rIeservolr
has four basins
and lhes 21 ft.
beneath the sur-
face of the I'rench

Yark (Koukaza
Park). All the
ground above the
reservolr remains
available for park
use, and the work

of construction was carried on only during
the winter months in order that those who

frequent the PPark should be disturbed as
little as possible. Lach basin is 23 ft. deep
and the total surface area of the four is
81,000 sq. ft.

The pumping station is equipped with

three Sulzer centrifugal pumps, two of

which are direct rm]piml to 400 h.p. electric

‘motors, while the third is driven by a 750
h.p. motor. The station is
accommodate two additional

designed to

pumps of
660,000 gals. per hour
each should an in-
creased demand in the
future necessitate a
greater pumping cap-
acity.

A Giant Aerial Beacon

The Palmolive Build-
ing at Chicago 1s sur-
mounted by a remark-
able aenal beacon,
which cost nearlv
£26,500 to build and
mstall and 1s claimed
to be the most powerful
aertal beacon 1in the
world. The light is
provided by a 2,000
million candle power
high intensity arc lamp
fitted with a huge re-
flector, and 1s wisible
at a distance of nearly
250 miles. In addi-

tion to the main light

there 1s a second and
smaller lamp, which

throws 1its light on

the Chicago airport.

Novel Lifts in London

At the Strand Underground
three automatically

Station,
controlled

able to cope with all rush-
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Arc Welding for Bridge Repairs

Its Application to Sharnbrook Viaduct

IO e e

N the development of railway traffic the tendency

for many years has been for the weight of the rolling
stock and of the locomotives employed to increase
constantly. In addition, cuts in schedule times have
been made, with the result that faster running is required.
As regards the permanent way, increases in locomotive
and train weights have been paralleled by track improve-
ments 1n order to permit of the augmented load on the
rails being moved at higher speeds. IFurther, it has been
necessary on many routes to strengthen or to replace
bridges that could not cope with the stress of modern
tratfic, having been
installed 1n the days
when  locomotives
and trains  were
lighter, and speeds
lower, than 1s the
case to-day.

It old bridges are
allowed to remain on
particular routes
they have the effect
of Ilimiting  the
weights  of  loco-
motives that may be
run over them. Such
hmitations may lead
to the constant pilot-
ing of heavy trains,
or the regular
“thrashing”” of small
locomotives in order
to keep time. Either
of these courses 1s a
source of un-
economical expense
and, 1in order to
permit of the passage _
of the most improved forms of motive power, bridge
reconstruction programmes of considerable extent have
been, and are still being, carried out by various lines.

On the Eastern section of the Southern Railway, for
instance, it was previously not possible for any heavier
locomotive than a comparatively small 4-4-0 of the
rebuilt Wainwright superheated class to be run on
several routes. lhus much uneconomical working was
pursued until, as a result of a boldly conceived pro-
gramme of bridge strengthening, the largest locomotives
so far developed by the Southern Railway can now be
operated on three routes to Dover and on the Kent
Coast lines.

Similarly, on the main line of the Midland Division
of the L.M.S.R. there were various restrictions pre-
venting for many years the use of large and powerful
4-6-0 locomotives. The reconstruction or replacement
of various bridges therefore has been put in hand, and
the programme 1s still being carried out. In one of the
bridges thus dealt with—the well-known Viaduct over

the Ouse at Sharnbrook—an interesting application of

OOOO00000000000000000000000000000000000000000000000000

Welding new floorplates to the main girders of Sharnbrook Viaduct. The sleepers and rails are supported on
temporary timbers above the main girders, the ballast having been removed. The photographs illustrating
this article are reproduced by courtesy of the L.M.S.R.

(I

electric arc welding in place of the usual riveting has
been made. This Viaduct 1s situated about a quarter of a
mile south of Sharnbrook station, and was constructed in
1881 in place of the original timber viaduct erected in
1855 when the line from Wellingborough to Hitchin
was made.

It carries the two passenger tracks of the Midland main
line from St. Pancras to the North, and 1s composed of 10
spans. lhere are three square spans on land at the
Northern end, three skew spans over the river, and four
square spans again on land. Each span is composed of six
girders, two of which
are on the outside to
support the parapets
and the remaining
four are directly
under the rails. The
goods lines are car-
ried across the river
on a separate viaduct
alongside, consisting
of nine spans.

At the point
where the passenger

Viaduct 1s situated,
Southbound

expresses are invari-
ably moving at high
speeds on a falling
gradient of 1 1in 100,
in their headlong rush
downhill after the
difficult climb on the

Northern side to the
famous Sharnbrook

summit. The result
of the constant vibra-
tion of heavy trains
passing at high speeds was to weaken the Viaduct and to
cause the girders to wear down into the bedstones of the
abutments and piers to an appreciable extent.

About three years ago it was decided to put in hand the
strengthening and repair of the Viaduct, and as the floor
timbers required renewal, the opportunity was taken of
substituting steel floor plates between the top flanges of
the girders, stiffened under the cross joints, to form a new
floor in place of the existing timbers. To obwviate a
large amount of work on the spot in drilling the girder
flanges, and the cutting out of a number of flange rivets
for the connection of the new floor plates, it was decided
to utilise electric arc welded connections instead of
riveted work.

Work on the first span at the Northern end was under-
taken during the months of June to September 1n 1932-3,
during which the welding was undertaken by two
operators. It was subsequently decided to proceed with
the reconditioning of the remaining nine spans by welding,
as it appeared to be an economical method of dealing
with the work. Contracts were therefore placed for the
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supply of new floorplates, etc., and bearing plates, the
weight of the new steelwork being approximately
140 tons.

T'he first operation was the lifting of the girders out of
the chases they had

worked into the bed-
stones, and the 1in-
sertion of steel plates
I 1n. thick between b
the underside of the
existing bearing
plates and the top of
the bedstones. These
plates on the piers
extended under-
neath the girders of
the adjoining span,
and 1n all cases were
of greater width and
length than the
existing bearing
plates, to allow of a
better distribution of
the loads from the
girders over the bed-
stones and piers.

Part of the ballast

on the Viaduct was
removed to reduce

the weight of each span to approximately 130 tons, and
a speed restriction for trains passing over was put into
operation. Temporary working stages slung from the
underside of the girders were provided under several spans.

Between the girders on the North Abutment were
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Welding the floorplates to the side girders. The viaduct at a higher level alo
were used for passenger traffic also on certain Sundays when the passenger viaduct was occupied for repairs,

placed timber packings that supported five hydraulic |

hifting jacks engaging, when
operated, against 14 in.
square oak or pine lifting
beams provided between
each two girders and situ-
ated underneath their top
flanges. Lifting beams were
also provided between the
ends of the 12 girders resting
on the adjoining piers be-
tween the first and second
spans, and five hydraulic
jacks were placed in readi-
ness for lifting. On a Sunday,
when all traffic was diverted
over the adjoining goods
lines, the girder ends over
the abutment were lifted a
distance of about three
inches, and the new bearing
plates were inserted under-
neath them. Bitumen sheet-
ing was placed between the
plates to take up any
irregularities in  alignment
of the existing plates, and
the main girders were then
lowered again into position.

Wedges were placed be-
tween the underside of the new bearing plates and the
bedstones, and the new plates forced up tightly against
the sheeting and the existing bearing plates. Irregularities
underneath in the bedstones were then filled with a wet
mixture of iron borings and cement in equal parts.

An interesting view showing
below the floor level. He is standi

a welder at work on the cross bracings and main girders

ng on part of the staging slung beneath the girders
during the period of the repairs, the staging being moved along as required.

| The wedges were withdrawn after an interval of several
hours, when the mixture was set, leaving the new bearing
plates and girders solidly seated on the abutment.
| The hydraulic jacks were then moved from the abut-
ment to the adjoining
piler and, in conjunc-
tion with the jacks
already placed 1in
position, the ends of
the 12 girders resting
on 1t were raised and
the new  bearing
plates emplaced in a
similar manner. On
three further Sun-
days, with similar
trathic arrangements,
the bearings on the
remaining eight piers
and abutment were

attended to. The
working stages were
moved under the
various spans during
weekdays, and on
completion of the
[1fting operations

ngside carries the goods lines, which  they were left under

the three southern-
most spans for use during the welding of the floorplates.

I'he floorplates for these three spans were delivered in
wagons at the site, and placed in proper sequence for
unloading. Then, with Sunday possession by the engineers
of the lines over the Viaduct, and all traffic again diverted
over the goods line viaduct, the remaining ballast,
permanent wav and floor
timbers were removed from
the three spans. The tops
of the 18 girders exposed
were thoroughly chipped
and cleaned of rust and
scale that had formed under-
neath the timber floor. Two
/-ton steam cranes with
long j1bs were used in re-
moving the floor timbers,
and these also assisted in the
unloading and erection of
new floorplates. As several
weeks would elapse before
all the floorplates were
welded to the girders, holes
were provided in the floor-
plates for temporary bolts,
and these were then inserted
to prevent the plates from
shipping off the girder flanges
where a width of 2in. was
allowed for seating. Suitable
expansion joints were pro-
vided at the ends of all
spans.

T'o support the sleepers
and rails when reinstated
over the spans, temporary longitudinal timbers resting on
timber packings of varying thickness were provided
directly over the centre of the girders. This left sufficient
space for the welders to operate when making the welds
between the floorplates and the top of (Continued on page 374)
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HE history of Nova Scotia during the century before Halifax

was founded is mostly an account of the rivalry of the French
and English colonists, In 1667 the province was ceded to France,
under the terms of the Treaty of Breda, but conflicts between the
rival colonists continued to occur periodically. Under the Treaty of
Utrecht, signed in 1713, Nova Scotia was ceded to Britain, but
France retained certain territories, including what 1s now Cape
Breton, until 60 years later, when the ‘Ireaty of Paris was signed
and the whole prrj‘l.-'ii'lf:ﬁ was returned to British rule.

Although Nova Scotia was thickly wooded and therefore very
valuable as a source of timber supplies, with an abundance of fish
along 1ts 1,000 miles
of coast, England
neglected 1ts develop-
ment for 36 vyears.
Indeed 1t was not
until France began to
show renewed 1nterest
in the province that
England awoke to the
real wvalue of this
possession. Ewventu-
ally the Government
decided to establish a
settlement and fort at
Chebucto. The Board
of Trade, under Lord
Halifax, drew up the
necessary plans and
offered generous con-
ditions to Britishers
who would emigrate
to Nova Scotia. The
offer was accepted by
2.500 colonists who,
with their families,
were conveyed to the
province 1in 13 trans-
ports 1n the summer
of 1749, They were
preceded by Col
Cornwallis, 1n the
sloop of war
“Sphynx,”” and he
arrived there on 21st
June 1749, The clearing of the thickly wooded territory was first
begun near the extreme southern point of what is now Halifax, but
owing to the exposed position it was discontinued, and the town,
named after Lord Halifax, was laid out about two miles to the north,

From the vear that Hahfax was founded there was a steady
influx of New Englanders into the town and other parts of the
province, and at the time of the American Revolution political
teelings 1n Halifax were sharply divided. Enemy privateers, some
little better than pirates except in their manner of disposing of their
prisoners, swarmed all around the shore, capturing ships bound
for Halifax, interfering with coastal trade and landing to pillage
small settlements. In spite of threatened risings, however, Nova
Scotia was the one colony on the Atlantic coast that remained
loyal to Britain. When the Revolution succeeded, many of those
who desired to remain under the British flag, and who were known
as United Empire Lovalists, sought a haven in Nova Scotia, and as a
result the population of Halifax was soon multiplied fourfold.

During the Napoleonic wars Halifax was again connected with
privateering. From 1793 to 1815 the British fleet was preying on
the commerce of the newly formed United States as thoroughly as

XV.—HALIFAX

Part of the Ocean Terminals, Halifax, with the Cunard White Star liner **Majestic’’ at Berths Nos. 20 and 21. The
illustrations to this article are reproduced by courtesy of the Halifax Harbour Commissioners.

the regular privateers, and all the prizes, whether captured by the
fleet or by the privateers, were brought to Halifax, where a Court
of Vice-Admiralty gave judgment upon them. This influx of prizes
made 1t necessary to have warehouses in which to store the cargoes.
In 1813, for instance, great quantities of prize goods were taken,
chiefly from American vessels, and were sold at auction by order
of the Court. An advertisement of one of these sales, dated 19th
March 1813, mentions 12 fully-rigged ships, eight brigs, seven
schooners, and 10 or 12 small vessels with their cargoes. The
foundations of many fortunes were laid by merchants in the city

who had the money to take advantage of these opportunities.

At the close of the
Napoleonic wars the
prosperity of Halifax
for a time declined,
but 1 1818 the
British Government
was  petitioned to
make Halifax a free
port so that foreigners
might have access to
take cargoes of the
produce of the coun-
try or merchandise
imported mnto it, and
the petition was
granted. Soon there
came a great tide of
immigration mto the
British North Ameri-
can provinces, and
by 1828 the trade of
the port had become
very considerable. In
that wear the mer-
chants 1n the city
owned 73 square-
rigged ships and 77
schooners, and of
these 7() were em-
ployed mm the West
Indian trade, four in
trade with Great
Britain, six with
lurope and Brazil,
and the remainder in the coastal fishing industry.

One of the most famous Halifax merchants of that period was
Samuel Cunard, whose father had migrated to Halilax from
Philadelphia at the time of the American Revolution. To Samuel
Cunard belongs the honour of being the first to bridge the Atlantic
with a line of steamers. He had already successfully carried British
mails between Halifax, Newfoundland, Boston and Bermuda by
sailing vessels when, in 1838, the British Government invited
tenders for a steam packet service to carry mails across the Atlantic.
This was Cunard'’s great opportunity, and with David Maclver of
Liverpool and George Burns and Robert Napier of Glasgow as his
associates, he succeeded in obtaining the mail contract for seven
vears. He immediately founded the British and North American
Royal Mail Steam Packet Company, and four new ships were built.
The service was inaugurated on 4th July 1840 when the " Brifannia,”
with Cunard himself on board, sailed from Liverpool. She arrived
at Halifax on the 17th of the same month and at Boston, America, -
on the 21st. This company subsequently became known as the
Cunard Steam Ship Company.

The new service was a great success. During the early years of the




THE MECCANO MAGAZINE 337

- o
. —

enterprise the Cunard steamers called regularly at Halitax, and
this gave fresh impetus to the commerce of the port; but, as on
more than one previous occasion, just when success seemed assured
some other port favoured by particular circumstances forged ahead.
New York had previously, by the construction of the Erie Canal,
succeeded in taking the shipping of the Atlantic from her rivals.
Another circumstance
had now to be considered.
The railway age had
arrived, and by con-
structing lines to interior
cities and towns the
United States ports again
captured the trade ifrom
Halifax, owing to lack
of transportation facili-
ties in Canacda.

The first known pro-
posal for the develop-
ment of raillways In

Canada was in 1832, but
it was not until 18554
that the Nova Scotia
Railway was opened. On
Ist July 1857 the British
North America Act unit-
ing the provinces of
Canada into one Domin-
ijon came into {force,
and the Nova Scotia
Railway passed into the
control of the Dominion
Government. Mr., later
Sir Sandford, Fleming
was instructed to make a
survey of the line with a
view to effecting the junction of the existing railways, but it was
not until 10 years later that the whole of the Intercolonial
Railway was opened.

For a long time the port suffered from inadequate terminal
facilities. The railway wharves and vyards at Richmond, the north
end of the city, were situated on a narrow and restricted shore,
with no adjacent sites for warehouses and industries, and with
altogether Inadequate accommodation for modern railway and
ocean steamship traffic. In 1876 a new railway station was opened
at North Street to replace the old one at Richmond, and in 1879 a
single line was run as far as the Deepwater Terminals, at the centre
of the city, and the first pier there was completed in 1880, the
construction of other
piers following soon
afterward. The first
grain elevator was ot
timber and was built
in 1833 at Deepwater
Terminals; but it was
destroyed by fire In
1894, and was re-
placed by another
one built close to
the old site.

At wvarious times
complaints were made
that the terminal
facilities at Halifax
Ly were inadequate. In

1913 the Government
therefore embarked
on an mmportant de-
velopment scheme at
the southern end of
the city, by the con-
struction of what are
now known as the
Ocean Terminals.
This scheme provided
for the construction of 27 berths each about 600 ft. long, a grain
elevator, adequate passenger and ireight accommodation, and
the reclamation of about 114 acres of land from the harbour
beyond high water mark. Unfortunately the Great War intervened,
and for many years the work remained only about half finished.

During the War period Halifax harbour provided shelter and
safety for all classes of shipping carrying millions of tons of freight
and over 300,000 troops across the seas. When Germany declared a
submarine blockade of the British Isles in 1917, Halifax was made
the port of examination for neutral shipping, and at one time
there were as many as 110 steamers in Bedford Basin. On 6th

A cargo of grain being discharged by a mechanical unloading device known as a ““Marine Leg."”

Halifax Harbour 74 years ago, with a Regalta in progress,

December 1917 there occurred close to the Richmond Terminals a
disastrous explosion tollowing a collision between the Belgian
Rehet Commission ship “fmo and the French steamer “‘Mont
Blanc.” The French ship caught fire and her cargo of about 2,300
tons of T.N.T. exploded. A large part of the city was devastated,
and the known dead totalled nearly 2,000, and there were hundreds
ol other casualties.

In 1927 a Royal Com-
mission enquired Into
certain claims of the
Maritime provinces, and
as a result recommended
that statutory Harbour
Commuissions for the de-
velopment of the Cana-
dian  Atlantic  ports
should be established at
Halifax and Saint John.
The Halifax Harbour
Commission was there-
fore formed in 1928, and
since that time the gramn
elevator and all the
Government-owned piers
at the port having rail
connections have been
administered by that
body.

Another important
event in 1927 was the
resumption of the har-
bour development
scheme at Ocean Ter-
minals. There are now 13
modern berths there, 12
of which are equipped
with transit sheds over 500 it. long. Berths Nos. 20, 21 and 22 have
a total length of 2,007 ft. The depth of water alongside these
berths 1s 45 1t. at low tide. There are three piers at Deepwater
Terminals, and these provide a total of six berths, four over 600 ft.
long and two over 500 ft. long. At Richmond, No. 9 pier is mainly
used tor cattle loading and open storage and by industrnial under-
takings. To summarise the accommodation of the port, there are
nearly 2% miles of quayage and about 20 acres of transit shed
accommodation, all with rail connections. The total storage
capacity of the railway sidings i1s well over 5,000 wagons.

The gramn elevator 1s at Ocean Terminals and has a capacity of
2,300,000 bushels. Grain arriving by rail is discharged bv a
mechanically - oper-
ated car dumper, and
that brought by water
15 unloaded at Berth
25 by a marine leg
capable of unloading
15,000 bushels per
hour, and connected
to the elevator. Grain
cargoes can be loaded
at five different
berths, which are con-
nected by overhead
conveyvors to the
elevator. The cold
storage plant 1s also

situated at Ocean
Terminals, and 1s a
modern fireproof
structure with a total
refrigerated storage
space of about
1,000,000 cu. ft. It
provides complete re-
[rigerator storage and
packing facilities. The
entire elevator sys-
tem of the port has recently been thoroughly overhauled so as to
give maximum efficiency and performance, and to ensure that it
will be able to meet any calls made upon it.

The dock equipment of the port includes a floating crane with a
lifting capacity of 75 tons, and a graving dock 569 {t. long.

Halifax is also an important passenger port, and the immigration
quarters at Ocean Terminals are connected with the railway
station, the facilities being designed to give the best and quickest
despatch of passengers.

We are indebted to the courtesy of the Secretary of the Halifax
Harbour Commissioners for the information in this article.
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D.L.H. South Atlantic Air Mail Service

The South Atlantic Ocean mail service
of Deutsche Luft Hansa has now been in
operation for almost 18 months. It has
proved a great success, and about 30,000

letters are now carried at each trip. The
most interesting feature of the service 1is
the transporting of the mail across the
ocean by powerful flying boats that are
catapulted from special ships used also as
refuelling stations.

The German air
mail for South
America 18 col-
lected at Berhn
and 1s flown 1n a

Hemnkel HE.70
machine to Stutt-

gart, where it is
augmented by air
mailfrom England
and other
countries. The
flight 1s continued
to Seville, where
the mail 1s trans-
ferred to a Jun-
kers Ju. 52/3m
machine that con-
veys 1t to Las
Palmas or Cape
Juby, and on to
Bathurst, 1n
Gambia. At
Bathurst 1t 1s
loaded i1nto a
Dornier Wal fly-
img boat awaiting
it on the deck of
the depot ship
“Schwabenland,’’
shown 1n the 1llus-
tration on this
page. When the ship is about 100 miles out
to sea the flying boat is catapulted off and
flies to Natal, Brazil. The distance covered
in this long non-stop flight across the ocean
depends of course on the position of the
ship, but 1t i1s always from 1,500 to 1,800
miles.

At Natal the mail 1s again transferred,
this time to a landplane belonging to the
Syndicato Condor Limitada, a company
afhhated to the D.L.H., and i1s flown to
Buenos Aires. The air route from Berlin to
Buenos Aires 1s approximately 6,200 miles,
and the fast machines employed enable the
mail to be carried the full distance in four
days.

The mail for Germany and other Euro-
pean countries using the service is flown
overland by the S.C.L. to Natal, where it
1s put aboard a Dornier Wal flying boat and
transported to Iernando Noronha, an

Stern view of the motor ship

The catapult is 136 ft. lnng and will launch a machine weighing up to 14 tons. This photogra
opposite page are reproduced by courtesy of ‘“‘The Aeroplane.’

stage of 1ts journey to Berlin.
We are indebted to “The Aeroplane’ {or
| our details of this air mail service.

1sland off the Brazilian coast. The flying
boat alights on a trm]mg apron at the stern
of the depot ship, ""Weslifalen,”” and is lifted
on deck by a folding crane. The vessel then
puts out to sea. A few hours later the flying
boat 1s catapulted off, and after a non-stop
flight of from 1,350 to 1,600 miles it reaches
Bathurst. A Junkers Ju. 52/3m machine
conveys the mail to Larache, where 1t 18
put aboard a Heinkel HE.70 machine
awaiting it after delivering the eastward
mail at Seville, and is carried on the last

‘“Schwabenland,’’ one of the two depot ships used on the D.L.H. South Atlantic air mail service. ] 1
Ph and the upper one on the Oon the northern

New Zeppelin Company

A new Zeppelin company, under the
‘ name of Deutsche Zeppelin Reederei, has

been formed in Germany to develop trans-
| oceanic Zeppelin services, chiefly over the
North and South Atlantic. General Goer-
ing, the German Air Minister, 1s President
ol the company, and Dr. Hugo Eckener is
President of the Board of Control. The
capital has been subscribed by the Deutsche
Luft Hansa and the Luitschiffbau Zeppelin
of which Dr. Eckener 1s Chairman.

The "Graf Zeppelin,”" which this summer
1S again engaged on a fortmightly service
between Friedrichshafen, Germany, and
Rio de Janeiro, Brazil, is flying under the
house colours of the new company.

Interesting Record Flights

several interesting new air records have
been set up recently. On the 11th April one
of the two D.H. ““Comets” purchased by
the French Government, as mentioned in

these pages last month, created a record by
flying from Croydon to Paris in 53 min.

at an average speed of over 220 m.p.h. It
was flown by Mr. H. Buckingham, one of

the de Havilland crack pilots, and carried a

passenger. lhe flight was made against a
22 m.p.h. wind. It
1S 1nteresting to
compare the time
taken by the
“Comet’’ with the
fastest train and
boat schedule of
6 hr. 40 min.
Another record
flight made on the

same day was by
a  three- Engmul
Fokker air liner
of K.LL.M., which
made the journey
from Croydon to
Rotterdam, a dis-
tance of 203 miles,
In 95 min., at an
average speed of
222 m.p.h.

Mr. H. K. Brook,
of Harrogate, in
returning to this
country in March
last after com-
peting 1in the Mac-
Robertson races
last vear, flew
from Port Darwin,

coast of Australia,
to Lympne, in Kent, in 7 days 19 hr. 50 min.
This is 1 day 2 hr. 25 min. faster than the
official record set up by Mr. J. Mollison in
July - August 1931, and 18 hr. 10 min.
faster than the unofficial record made last
September by Mr. C. |. Melrose when he
flew to England to take part in the races.
Mr. Brooks flew the first Miles ““Falcon,”’
and the 130 h.p. “Gipsy Major™ engine of
the machine was pruvmual}f in the D.H.
Puss Moth “Heart's Coniéent,”’ in which he
had attempted a flight to A ustralia but had
crashed i France. The “Heart's Content’
will be remembered by “M.,M." readers as
the machine in which Mr. J. Mollison made
his first solo crossing of the South Atlantic
from east to west, in February 1933.
A new Danish height record was achieved
on 13th March last when the first Hawker

“Nimrod™ built in that country attained
an altitude of 34,449 f{t.
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Imperial Airways’ Summer Trips

The Summer timetables of Imperial Air-
ways are now in full operation, and on the
company's Continental routes there are
frequent services to cope with the heavy
seasonal trathe., FPFive
flights daily are made
to Paris on weekdays
and four on Sundays,

and there are four
services dailly to
Cologne, three to

Brussels, and two to
Basle and Hamburg.
Other daily services
reach Amsterdam,
Berlin, Copenhagen,
Malmo, Zurich,
Prague, lLeipzig,
Vienna and Budapest.
I'he last four places
are on the new Croy-
don-Budapest line,
maugurated on lst
April; and Budapest

1s reached In nine
hours.  Visitors by
air to Switzerland,

reached 1n a few
hours, find awaiting
them taxi-planes to
bear them aloft to
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