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ENGINEER EXHIBITION MODEL

40th GREAT SHOW!

Aircraft, Locomotives

ENGINEER EXHIBITION MODEL ENGINEER

COMPETITORS

Your entries are now invited. Entry Forms on request. £300 in prizes

. some 30 cups, trophies and other awards. Championship Cups for

permanent retention. A win confers ' Expert Status! ™

ENTRY CLASSES

Examples of every form of modelmaking activity can be entered. Model

engineering masterpieces such as locomotives, traction engines, aircraft,
boats, cars . . . or simple plastic creations . . . there is a class for you.
New classes this show will include Milicary Models (six classes) and Craft
entries (Furniture, glass fibre, etc.).

SEE & BUY

Full model trade support with well stocked stands.
taken by Beatties of London, Model Hobby Consortium, Myfords Ltd.,
Graham Farish Group Sales Ltd., The Turntable, Kennions, Traction

Stands have been

Engine Enterprises, YYall Models, Historex, Mainstream Productions Ltd.,
Faller, Plaistow Pictoria

. with others to follow. . ..

SPECIAL ATTRACTIONS

Last year s popular pool with working space around will be there again
—located in the centre of the main hall. Aircraft will again be showing
their paces above the pool. Boats will be available for visitors to try. . ..
The Society of Model & Experimental Engineers will be operating their
famous passenger carrying model steam locomotives—some wonderiul

models at work under the direcrtion as ever of Mr. Bill Carter. Other

models under compressed air in action,
NEW!

(Even better than when shown on TV!)

A demonstration of steam ploughing by model traction engines
The ECRA Championship car
circuit (a hicele tight for room last year) moves into ilarger hall, Longer
track, more spectator space. Jock Thin and Dick Smith welcome you again.
Other new attractions will include model soldiers, guns, dioramas. Dis-

play of woodwork and craft items. Demonstrations ol various kinds,

small lecture theatre for film shows, model subject talks.

SOUVENIR GUIDE

Another CHRISTMAS EXTRA issue of Model Engineer will be coming

out Znd Friday in December with entries, trade stands, articles galore to
assist the visitor and solace the stay-at-home,

PRIZE POOL ALLOCATION

Classes attracting six or more entries will enjoy prizes to value of Ist £5;
Ind £3; 3rd £1. With over |2 entries Ist £7; 2nd £4; 3rd £2; 4th LI.
Classes under six will have Ist & 2nd only, or at discretion of the judges
may be combined with other classes.

ENTRIES' CLOSING DATE
All entries must be made by October 1%th, 1970,

TICKETS:

Pre-booking concessions. Parties (I0 and wunder), Adult, 4/6;
Child, 2/6d. (More than 10), Adulc, 4/-: Child 2/-. Teachers i/c parties, free
—one per |0 in party, Paybox Admission: Adult, 5/-: Child, 3/-

Enquiries for Competition Entry Forms,

Trade Stands to EXHIBITION MANAGER,
M.A.P. Ltd. 13/35 BRIDGE STREET,
HEMEL HEMPSTEAD, HERTS.
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News and views by the Editor

Consulting Editor for Meccano Ltd.
J. D. McHARD A :;I:&IEED YEARS OF MATCH

Advertising Manager E. G. Hodgkins describes how matches are made
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Aircraft on stamps

AIRNEWS 537

John W. R. Taylor on aviation
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Part 10, Vehicle mechanics

FRONT COVYER

Subject for this month': cover is the splendid new three-wheeled THE TALL SHIPS RACE

‘ Bond Bug,' a speedy futuristic car which was loaned to the staff for |
2 week during the middle of last month. More photos and gen in the E-}" schooner to TEH-EHfE

centre of this issue. Oh ! and the pretty young lady just about to go
FORK LIFT TRUCK

for a run is Marion Jones, one of our favourite members of the staff.
NEXT MONTH A number two outfit model for the youngsters

‘Top features-a-plenty ' sums up nicely the line up in store for

readers in the November issue of Meccano Magazine. COWS LIKE THE MILK'NG MACHINE 547
Last month saw the conclusion of a true-life adventure series on a Another interesting ﬂgri{:ufturﬂf fenture frnm Richard Lee

group of young students who crossed the Sahara Desert, and, in this

issue a new contributor to our pages, M. Bull, tells readers all about BOHD ‘4 BUG ? 550

this remarkable place in detail, backed by a selection of excellent
photographs. A look at a fabulous new three-wheeler

Still with the adventure theme in mind, a top [ii]neh;irticLE E.EF yer
h b F. Wiggen, telling readers all about the Navy's
only lce-pacrol ship, the Endurance, MECCANO EXCAVATOR 552
Other features in the issue include the regulars, Air News, Battle, An advanced Meccano model
Dinky Toy News, etc., plus, of course, the Meccano Construction
AMONG THE MODEL BUILDERS

features.
Readers' Meccano ideas

543

546

355

Advertisements and Subscription Offices: Model & Allied Publications

Led., 13-35 Brid S - H | H d, Hertfordshire. Tel.:
Htemel Hempi::LaEdElEET;fl ks s ) | FﬁRTRAlTS IN BRASS 557

Second class postage rates paid at New York, N.Y. _REEEHEI'E:dLat I'he hfﬂtﬂr}f behind memorial brasses
the G.P.O. for transmission by Canadian Post. American enquiries

regarding subscriptions, news stand sales and advertising should be
SEEL to E"IEEEAHD MAGAZINE. Eastern News Distributors Inc., 155 SA HARA SAFARl 559
West |5th Street, New York, N.Y. 10011, U.S.A.,, US.A, and Canada Continuation of a true life adventure
direct subscription rates $5 including index.

This periodical is sold subject to the following conditions: that it
shall not., without the written consent of the publishers, be Iept, BATTLE o | 562
re-sold, hired-out or otherwise disposed of by way of Irade at a price Part XXX. A hegmmng with maps

in excess of the recommended maximum price and that it shall not
MILITARIA 564

be lent, re-sold, hired-out or otherwise disposed of in a mutilated
A military review by Charles Grant

condition, or in any unauthorised cover by way of Trade; or affixed
to or as part of any publication of advertising, literary or pictorial
matter whatsoever,

Publishers of Aeromodeller, Model Boats, Model HAVE YOU SEEN ?

Cars, Model Engineer, Radio Control Models, Tpe [gtest products reviewed
Model Railway News, Scale Models.

MODEL & ALLIED PUBLICATIONS LTD.
13-35 BRIDGE STREET, HEMEL HEMPSTEAD, HERTFORDSH IRE
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Add Automatic Gontrol toyourMeccano motorised models

withthe NEWY ELECTRONIC CONTROL SET

Add this exciting electronic
accessory set to your existing
sets and control vour motorised
models automatically.

With a photo-electric cell
you can add a new

‘computer-age’ look and action &
0 your model making.

= See howElectronic
' Controlworkswith

the Automaticpress

The load for pressing is slid

' tlectronic Gontrol
| This set includes a battery
control box, an electronic eye

that acts as an automatic
switch, a relay, solenoid, bulb

holder, plugs and wire. (motor
not included).

4
| 8 beam as it arrives in position
under the press tool. As the
beam IS broken the motor starts
and the press tool descends

B upon the load, held in place by
5 @ the metal retaining gate.

—+~ W As the press tool is automatically
| raised the metal gate is also

B lifted to allow the load to slide
B down the ramp. The light beam
B Is then restored and the machine
il is then re-set to allow the next
| load to pass through.

Every Set NEW — every model NEW
See NEW MECCANO at your toy shop now!

KINDLY MENTION "MECCANO MAGAZINE"” WHEN REPLYING TO ADVERTISEMENTS

down the ramp breaking a light |




y
A 15-yearold

short cut
10 a great career

Just cut the coupon, and we’ll send VOu ACCOUNTANT CLERK ELECTRICIAN™ PLUMBER AND PIPEFITTER*®
details of the apprenticeship you can AIRCRAFT 't'l;uﬂmgzl.w - ELECTRONICS TECHNICIAN  SURVEYOR*
| . % i, 3 (AIRFRAMES AND ENGINES )* TRADES GROUP* SURVEYOR TECHNICIAN
serve in any of the following trades. It AMMUNITION TECHNICIAN SURVEYOR ENGINEER* TRADES GROUP*
can take you only three years, or less, t0  BRICKLAYER* MARINE ENGINEER*® TELEGRAPHIST TRADES GROUP
train at an Army Apprentices’ College. CARPENTER AND JOINER* MEDICAL TRADES GROUP VEHICLE MECHANIC*
S0 by the time vou are 18 vou could be CHEF METEOROLOGIST WELDER™

: = : CLERK OPERATOR MECHANIC AND
a trained technician already on your DRAUGHTSMAN (CIVIL AND FITTER TRADES GROUP*  *Denotes trade recognised
way to the top. So that’s two short cuts. STRUCTURAL)* PAINTER AND DECORATOR*  bv Trade Unions.

EPUN DEEN BN DN N D BN BN B
- Jointhe young professionals

1 hey've got an assured future, security,excitement, sport, comradeship.
Hawve you ?

Pop along to your local Army Careers

Information Office (the address is in R R T T . R
the phone book under Army), or send
this coupon to: ADDRESS

Army Careers MP6(A), Lansdowne House, TOWN
berkeley Square, LLondon wix 6AA.
COUNTY
I am beteween 15 and 17, and would like full
details of an Army College Apprenticeship, DATE QF BIRTH

nY APPRENTIGES COLLEG.

KINDLY MENTION "“"MECCANO MAGAZINE"



Now £100,000 INSURANCE

Model & Allied

M.A.P. INSURANCE MEMBERSHIP FORM

Publications
" . PA - ! '
leltEd : RT | to be handed to Newsagent
0
|3-35 Bridge St.,
HEITIE‘I HEmPEIEEd. Please *reserve/deliver one copy of *TAEROMODELLER/MODEL BOATS)
H MODEL CARS/RADIO CONTROL MODELS & ELECTRONICS/
ercs. SCALE MODELS MODEL ENGINEER'MODEL RAILWAY NEWS/
MECCANO MAGAZINE, commencing
¥¥Ye are happy to announce that our already well-known third party with the issue. (*Delete as applicable.)
insurance for readers has now been increased to offer indemnity of
£100,000! This magnificent insurance scheme, which covers modelling Name

activities within Great Britain, Northern Ireland, Channel Islands and the Address
sle of Man, has been negotiated with a leading insurance company.
It 15 sufficiently embracing to cover all forms of model activity

It 15 equally applicable to free flight models, control line models,
radio control models, aircraft, boats, cars and locomotives.

PART Il of the Form should be completed and sent to us at the address above left,
together with your remittance of 5/-. PART | should be handed to your usual supplier

either newsagent, model shop, bookseller or wherever you normally
expect to get your magazine.

All that is necessary for you to do to obtain the benefits of this
magnificent cover is to complete the forms at the right of this
announcement, sending part |l to us together with your

PART Il to be sent to M.A.P. Ltd.

remittance of 5/, which covers you for one year, and handing MName (in full)

part | to your usual magazine supplier. Whether or not you Addvas

already have an order in hand for the regular supply of your magazine, -

this form should still be handed in and your dealer will adjust his e e == -

requirements according to whether you are a new customer or merely | enclose herewith postal order value 5/- for membership of M.A.P.

continuing your old arrangement. £ 100,000 insurance scheme. This sum, | understand, includes two transfers and a

This insurance 15 the prudent thing for every modeller to take ourt, lapel badge, and is conditional upon my ordering
but it 15 a sad fact that until now, although the governing bodies of the "AEROMODELLER/MODEL BOATS/MODEL CARS/RADIO CONTROL
hobby have offered this cover to their members, something like 90 per MODELS & ELECTRONICS/SCALE MODELS/MODEL ENGINEER/
cent. of the modellers in the UK. have never taken up this opportunity MODEL RAILWAY NEWS'MECCANO MAGAZINE:

and are operating without insurance protection’. By joining M.A.P. (*Delete those not applicable.)
'Modellers’ Accident Protection’ you come into the world's BIGGEST

MODEL CLUB. For your initial subscription you obtain a lapel badge
for identification and transfers to put on your model, Address

| have today instructed my newsagent

Complete the form and send on at once. We will send you back your *© deliver me the magazine______________________until further notice.

membership card, lapel badge and waterslide transfers immediately.

' MODEL MOTORS ... for only @

;', Fantastic package deal of 8 high-grade motors, specially made for a famous
: British manutacturer of Slot-car Racers, 00 Railroad, and other powered models.
Variety of types and sizes provide outputs and configurations to make power

¥ ;;EIE'FH to suit hundreds of models. Seven motors operate from 13 to 6 volt
" batteries to give wide range of speeds and powers. Set also includes a 12 volt.
direct replacement motor, gearbox wheeldrive, and track pick-up for a Scalextric EE?E??EEEELHEHS IV TED,
Slot-car Huu‘r alone valued at more than this bargain offer for the whole LONDON W1P QEEUHT bk .
collection. All motors are Brand New. Send £1 only to: Tel: O1 E'EE} 0141 ' ihtm];:zr;”
= i = = - i I = Al

KINDLY MENTION “MECCANO MAGAZINE" WHEN REPLYING TO ADVERTISEMENTS



FOR TRANSISTORISED CONTROL!
THE NEW

COMMANDER

Price 39 6

A panel-mounting, transistorised controller
for the perfect control of 12 v. D.C. motors

up to | amp current rating.

Write to H & M for full details.
Price List Free. 32 page Catalogue |

HAMMANT and MORGAN Ltd.

Handem Works, Apem Estate,
St. Albans Road, Watford, Hertfordshire

Precision

buillt Mamod Steam
Models are fun, fascinat-
iIng—and safe. Traction
Engine, Steam Roller,
Stationary Engines. At
leading toy and sports
shops from 37/9 to
127/6. Now range in-
cludes Lumber Wagon

and Open Wagon for
even more excitement.

N * 3

Plasticine is the original no-fuss,
no-mess modelling material.

Needs no special preparation.

Fasy use makes it ideal for model
. makers, architects, sculptors,
engineers, designers and so on.

Get some. In handy | Ib. packs
and a choice of |8 colours.

Manufactured and fully Guaranteed
Dy

Malins (Eng rs) Ltd.,
steam models Zmrsd ey HARBUTT'S PLASTIGINE LTD

Bathampton, Bath, BA2 6TA, 5o merset

KINDLY MENTION “MECCANO MAGAZINE"” WHEN REPLYING TO ADVERTISEMENTS



2 The Finest Range of Model Technical Books in the World!
79 TRACTION ENGINE 149 AERO-

PICTURES
MODELLER

Traction
Engine Pictures

A. Beaumont

Smt}r traction engine pictures of all shapes and
sizes.

48 x 71 in. landscape. 64 pages., Two-colour drawn
on card cover. AOD photo-illustrations 6’
[__1

= s - 1 2/-
MPLE l -/
CARDBOARD 132 SIMPLE CARDBOARD /201 8 x 51 n. Cowd ds sk

bound hard boards with full colour cover

MODELS MODELS iHlustration. Publication date August 28th.

-~ :

E« G.H.DEASON @*fﬁ This  magnificently-illustrated book deals More milestones in the progress of Aero-
" ji, with working models of Rollers. Road modeller captured permanently for the
e FF- Engines, Ships, Cars, Tracklaying Vehicles, ardent readﬂf- Lead features on Electric
. '”'T"'?"""',.."”' k Rail and Tramway models and other working power, Airfoil research and the Wankel
:—'f"’!,jf‘ 1 | BN o dale including models of R.M.S. Scillonian motor. For the first time, full revelation.

. ':-.._" | I. - h - : ‘ .

I': ‘B and the Ruston Bucyrus Excavator. with designs, diagrams and pics of electric

' “_. | : Round the Pole models capable of aero-

v 71 x 7} in. 120 pages, square ‘:u.':rf.:kr:l:l' drawr batics and fast flight on over 40 ft. lines!

on two-colour picture cover. Analysis of airfoils for gliders by that

photo illustrations. I7 J.':I'rﬂwmgs l 5’ globe-trotting most experienced Inter- ; |
- : . . , .

including working plans. nationalist of all time Peter Allnutt with K. Kaczanowski. and full con-

structional data for the Polish 10 cc. SW. 992 ' Wankel ' type engine will

ﬂ -Gﬂli&ry ﬂf ﬁld Tlmﬂ'rﬂ be references for years to come. Add fifty of the top designs of the year—

n W . un M . ] ' o
by Anthony Beaumont Contest winner orthodox, new Str‘ucl:u_res free ﬂllght c-:.mtr-::rlé line and
: radio controlled plus the humble chuck ghders. Sprinkle with features on

Altitude effect, Jedelsky construction, Model demonstrations, how to get
the best realism in finishes, and the latest Annual is seen to be right up to

expectations. A pot-pourri of the very best, produced to satisfy all tastes
and as ever, the best value in reference books that money can buy!

OF OLD
120 INTRODUCTION TO BATTLE GAMING

IN TIRODUCGTION TO) Author Terence Wise is a master of his

A new Anthony Beaumont miscellany of traction engines, steam ploughing, fire subiect and ihtrbduces the fewesinar b
engines, fair ground rides, steam rollers, wagons, all hitherto unpublished BA LE } L EE. e ne _ e

or historic. I l the many facets of this fascinating hobby

IN In twelve chapters and numerous append-

ices. Subjects include Origins of battle

gaming; choosing an era; basic field layourt:

148 GALLERY

3| pictures. 64 pages. 7l x 47 In

I l? SOLARBO | '." E"‘ adding realism; organising an army: rules

" o s | r - for ancient warfare; rules for horse and
BOOK OF BALSA | g2 g :. 7' - ;I ’f s j musket era; rules for modern warfare:
MODELS | * ¢y - W U

variations of the game; ideas for advanced
players; making model soldiers; final
About Balsa and Working with
Balsa; Boxes and Cabiners.

touches.
Racks . . . a Birdhouse: Solid
Balsa Carved Figures: Space
Frame Models; Balsa Bridges:

r+ X 4% in., 160 pages, hard bound in linson
boards, with full-colour dust cover
specially posed. Profusely illus-
trated throughout.

Carved solid models—aircraft,

—_——l—_—'l—-_———-_-—l—__-l_.—i—.

MAPH\’ HOW TO ORDER. Ring round

the reference number of the

titles you have chosen. Carry
out totals to cash column and

then total up at the bottom.
POSTAGE free on orders over

cars, ships; Carving Propellers:
Chuck and Catapult Gliders:
YWhip Control Models: Boom-
erangs; Kites, Helicopters:
simple Ship Models, water line-

ship models, power models: | I 12/6
Prop-Hydro: Round Bilge 4“‘% TEEHM[:A__ l

Hulls; Submarine: Kon Tiki

Raft; Catamaran; Scale Car and Roadside Models: Trackside Models: Airnort l Name ..
Buildings; Architectural Models: Military Models; Puppets and Puppet Theatres: I Addvar
Airspeed Indicator/Beam Balance: Slide Rule, Micrometer: Caliper l

rule; Two-stroke engine: Picture sequence on finishing Balsa Models I SI
il
. lText and Photos. 10} x 8% in. 112 pages.

MODEL & ALLIED PUBLICATIONS LTD. 13-35 BRIDGE ST., HEMEL HEMPSTEAD

KINDLY MENTION “MECCANO MAGAZINE” WHEN REPLYING TO ADVERTISEMENTS
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Do-It-Yoursell Exhibition

Practically minded readers living in the London area
may be interested to hear that opening at Olympia on
the 28th of August and running for 14 days is the
annually held “ Do-It-Yourself ’ Exhibition.,

Over 200 exhibitors will be displaying their products
and from past experience I can vouch that anyone who
makes the necessary journey will find it well worth
while.

Award for Airfix

The well known kit producing firm of Airfix have
been awarded the *‘ Toy-of-the-Year™ award by the
Swedish Toy Retailers National Association. 1his
award was won by Airfix in competition with the
world’s leading toy manufacturers and it is only the
third occasion on which the award has been won by
a British company. The award, a wooden horse 1n
characteristic Swedish design will be presented to
Airfix at a Celebration dinner in Stockholm on
September the 26th.

A review of some of the latest kits from Airfix
appear in this months “ Have You Seen?”™ and you
mav be interested to learn that there are now almost
350 Rits in the present range.

SS Great Britain

Recently returned to its birthplace, Bristol, is 1. K.
Brunel’s ship the SS Great Britain. In 1843 she
was at that time the largest ship in the world, the first
screw driven ocean going vessel, the first large 1ron
ship and the first also with water-tight bulk heads !

The Great Britain as many of vou will know 18 now
safely berthed in the dock in which it was built and
is at present awaiting reconstruction. The Bristol
shipping firm of Charles Hill and Sons L.td. who will
undertake the mammoth task of restoration, felt that
1 model would help them in the planning and carrying
out of work and commissioned Norman Hill of Weston-
super-Mare to build one.

October 1970

oo,

AN THE EDITOR'S DESK

Built on a scale of eight feet to the inch, the model
is approximately 3% ft. long and 2 ft. 6 in. deep. 1he
hull is constructed of spruce and the deck of plywood,
with cotton thread for the rigging,

Norman has been interested in model-making since
he was a boy and estimates that he has made about
700 models, although he says that none of them are
on a par with his latest effort. The completed model
(shown below) took Norman almost 300 hours tO

complete and I think readers will agree with me that
he has produced an excellent representation of this
famous vessel.

Norman  Hill  transporting  his  superb
model of the SS (Great Britamm Irom his
home in Weston-super-Mare to the
Bristol Shipping firm of Charles Hill and
Sons Ltd.. who will be responsible for
the restoration of the [full-size wvessel.
Photograph by courtesy of Graham A
Wltshire.

CAR OUTLINE COMPETITION

At the time of going to print (August 12th), I
have received literally hundreds of entries for our
new ‘ Car Outline’ competition which started last
month. The winning entries have been selected and
SO0 models of a Pontiac Parisienne (the correct
answer to the competition) are now on their way.
This month’s outline appears, together with a list
of last month’s winners, on page 571, so why not
have another go? Do remember to put your Cor-
rect address on your entry, despite reminders last
month, two were received without this !
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A HUNDRED
YEARS OF
MATGH MAKING

Edward G. Hodgkins visits

the Gloucester factory of
S. J. Moreland & Sons Ltd.
to find out how matches

are made

NGLAND’S GLORY MATCHES, famous
throughout the country, have their home in

Gloucester where they are made exclusively by S. T.
Moreland & Sons Limited. The story began during
the Spring of 1867 when Samuel John Moreland
opened his factory beside the Gloucester-Berkeley
canal for the purpose of making “ lucifers . The site
was carefully chosen to benefit from the thriving
(rloucester timber trade, based on the canal, and to use
the waterway for despatch of the finished products.
By 1897, thirty years after opening his factory, S. J.
Moreland employed 450 people and supplied matches
to the North and West of England, to the industrial
vidlands, to Northern Ireland, Australia, South Afric:
and Canada. A fleet of horse-drawn carts delivered

This rather complicated machine prints matchbox skillets.

534
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lesting flinished matchboxes in  accordance with British

Standards.

matches to Birmingham and the Black Country, and
continued to do so until motor vehicles took over in
1919. '1'he company erected new factory buildings in
the same year, within a hundred yards of their original
site, and are still producing matches there today.

1'he Moreland family still control this thriving
company. lhe present Managing Director is Samuel
John Moreland, great grandson of the founder and
bearing the same name. His brother, Robert. is the
Works Director. In 1911, the company emploved 640
people, but with the introduction of modern automatic
machinery this has gradually fallen to the present work-
force of around 350. There is a very happy atmos-
phere 1n the factory and many of the emplovees have
been here for their whole working lives. Two men
still at Moreland’s have completed 50 vears service,
eleven have been with the company over 40 years and
no fewer than thirty have reached 25 vyears.

Until recently, Moreland’s used to manufacture their
own match splints from Russian aspen, but now it has
proved more economical to import ready-cut poplar
splints from Canada. Therefore, instead of the giant
machines peeling wood into long “ snakes” of veneer
before splitting 1t into match-sticks, all we see now are
bundles of splints shaped like cheeses, one match stick
In thickness. lhese are broken into the enormous
convevor svstem that then carries the sticks in a stream
of air to the match machines. Chemical compounds
are mixed 1n another department under very strict fire
safety conditions, and the mixture is stirred and
creamed to the consistency of liquid icing sugar. Then
this too 1s fed, at a controlled temperature, into the
match machines.

A third production line required to feed the
mighty match machines—the box manufacturing line.
Rows of machines churn out inner boxes which are
fed into huge hoppers. Other machines cut and print

18



535 October 1970

the outer boxes, which are known as “ skillets " while
they are flat. These skillets are then folded and stuck
by a bar machine that produces nearly 1,000 outer
boxes a minute. These outer boxes are fed into other
hoppers alongside the ‘ inners”. Conveyors finally
carry both halves of the boxes to the match machines.
The four giant match machines stand side-by-side
in a huge air-conditioned room. Each machine pro-
duces 13 million matches a day and consists of an
endless convevor belt, filled with holes, into which the
individual match splints are pushed. These splints are
then carried to a bath of paraffin wax where they are
dipped to give us the bright little yellow flame we all

= e M

know. Next the matches are dipped to exactly the cor- Hﬁm
rect depth in a bath of “ composition ” to produce the i R

heads. This composition takes about an hour to dry,
so the convevyor slowly moves backwards and forwards
inside the machine until, an hour later, the finished
matches are fed down the front of the machine to meet
the boxes on their convevor. Exactly the correct num-
ber of matches is automatically placed in each DOX,
the * outer ”’ is slipped on, and off we go again to the
packing department on yet another conveyor.

One of the four giant match machines. Here a girl is checking
that all is well after the matches have been dipped in the
composition that forms the head.

Special Safety matches each working day. Among the
forty or more different brands produced by Moreland’s
in the last hundred vears have been such matches as
John Bull, Jack Tar, Hotspur and Light Brigade.
Collectors of Match-Box labels can obtain a selection
of these historic brands by sending a shilling postal
order to S. J. Moreland & Sons Ltd., Bristol Road,
(sloucester.

1 - —-

Checking the temperature in one of the composition mixers.

Here, the first machine packs the boxes into packets
of a dozen. Another machine packs the dozens into
oross packets which are loaded by hand into 3-gross
boxes. This is the first time the matches have been
handled manually since the * cheeses ” of splints were
broken into the first convevor tray. A conveyor finally
takes the cartons to the bonded store, where they are
recorded and counted for payment of *“ Match Tax ".

Moreland’s own green vans will now deliver the
cartons to stores and warehouses throughout the
country, or to the docks for export., In this way, this
fascinating factory produces 50 million England’s
Glory “ strike anywhere’” matches and Moreland’s Machines making matchbox ‘¢ inners.””
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AIRGRAFT
ON STAMPS

by
James A. Mackay

lN JUNE OF THIS YEAR I had the pleasure of
visiting Australia and New Zealand, flying right

round the world 1n the space of three weeks and making
stops 1n all the major cities of both countries. In the
course of twenty days I made 26 flights and can say
that 1 have sampled almost every kind of aircraft in
commercial use 1n Australasia today. The latest set of
stamps from the territory of Papua and New Guinea
therefore had some personal meaning for me, since it
depicts the aeroplanes flown on the air routes between
Australia and that country.

On my journeys from London to Perth in Western
Australia, and from Fiji to London via Tahiti, Mexico,
the Bahamas and Bermuda, I flew as a passenger on a
Boeing 707 of Qantas, the Australian international
airline. This giant pure-jet is a far cry from the Avro
biplanes which the Queensland and Northern Terri-
tories Aerial Service—to give Qantas its proper name
—first operated fifty years ago between Longreach,
Cloncurry and Winton in northern Australia. The
Boeing 707/338C capable of carrying 220 passengers,
1S now used by Qantas on all its overseas flights.
Under the command of Captain D. Harden, the first
Qantas 707 to land at Port Moresby on the resumption
of this ariline’s far-eastern service on September 14th
1967, was VH-EBS *“ Kalgoorlie . Since January of
this vear this route through Port Moresby to Manila,
Hong Kong and Tokyo has been a twice weekly event.
The 30c stamp of Papua’s airmail series shows the 707
in the new Qantas livery, against a background of
Hombrom’s Peak, a well-known landmark near Jack-
son’'s Airport near Port Moresbyv.

In twelve days I criss-crossed Australia, from Perth
to Brisbane, flving on aircraft operated by the two
major domestic airlines, Trans-Australia Airlines and
Ansett—Australia National Airlines. Both companies
use similar aircraft over the same routes, the major
difference being that TAA is a nationalised concern
whereas Ansett (named after its founder, Sir Reginald
Ansett) 1s run by private enterprise. Both companies
use Boeing 727 1'-jets on the Australian internal flights
and also on the Papua-New Guinea routes. Perth to
Adelaide 1s almost 2,000 miles as the crow flies, but
in a Boeing 727 of ANA, cruising at 620 m.p.h. at
an altitude of 40,000 feet one was left with the im-
pression of making a short hop, without any concep-
tion of the actual distance involved. Both TAA and

ANA introduced the Boeing 727 on their routes from
Svdney to Port Moresby in May 1976. One of the
four Sc stamps in the new airmail series shows this
aeroplane, with the old TAA insignia on its tail unit,
in  flight over Mount Giluwe, the second highest
mountain in the territory.

An extremely handy aircraft for shorter routes is the
Dutch-built Fokker Friendship, a high-wing mono-

plane powered by two Rolls-Royce prop-jets which

cruises at 300 m.p.h. In Friendships I made flights
by TAA from Melbourne to Tasmania and by the
National Airways Corporation of New Zealand from
Auckland to New Plymouth. Both TAA and ANA
introduced F27s on their route from North Queensland
to the Solomon Islands via Port Moresby and Lae in
March 1967. This aircraft not only speeded up the
journey but provided air-conditioned, pressurised travel
to passengers on these internal routes. One of the Sc
stamps shows a Friendship with the distinctive red
triangular insignia of ANA on its tail unit, with
Manam Island Volcano in the background.

A popular turbo-prop airliner in Australia is the

L.ockheed Electra Mark II, in which I made flights by
Air New Zealand. The Electra was used by Qantas on

its far-eastern route from 1959 to 1961 and some years
later 1TAA and ANA introduced it on their route from
Svdney to Lae via Brisbane and Port Moresby, though
now it has been partly superseded by the Boeing 727.
One of the Sc stamps depicts an Electra in the old
Ansett colours, flying over Mount Yule. Prior to 1965
both companies operated Douglas DC6B airliners on
this route and one of these prop-jets, in the old livery
of TAA is shown on a Sc stamp with Mount Wilhelm,
the territory’s highest mountain, in the background.
Probably the most famous aeroplane ever built, the
Douglas DC-3 Dakota, is featured on the 25¢ stamp
of the series. It seems almost incredible that this air-
liner was in production as long ago as 1934. Since
then it has been operated by airlines all over the globe
and performed almost every task that any aircraft has

ever been called upon to undertake. During the Second
World War Dakotas were flown between Australia and
New Guinea bv Qantas, ANA and the armed forces.
Qantas used DC3s on its Papua-New Guinea routes
until 1960, but during the past decade this popular
aircraft has continued in use with both TAA and
ANA and currently there are 20 of them 1n service on
the territory’s internal air routes.

The ubiquitous DC3 also appears on a 7 sene air-
mail stamp released by Western Samoa on July 27th.
Polynesian Airlines (PAL) operate Dakotas on their
flights from Samoa to Tahiti, the Ellice Islands and
New Zealand. The remaining three stamps of Samoa’s
airmail set range from the historic flying boat * Frigate
Bird III”, in which Sir Gordon Tavlor made his
pioneer flights and which is still employed by the
French airline UTA on flights from Tahiti, to the
Britten Norman Islander currently used by Air Samoa

on its inter-island flights.
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Prototype Saab SK37 Viggen two-seat trainer.

AI R N EWS by John W. R. Taylor

First Tri-jet Airbus rolled out CF6-S0A engines. Convertible passenger-cargo ver-
Stage two of re-equipping the world’s airlines with  S10DS, able to carry up to 345 passengers or /0 tons
huge wide-bodied jet transport began on 23 July 1970, of freight, are designated DC-10F,
when the first McDonnell Douglas DC-10 made its In every respect, the DC-10 is quite an aeroplane.
debut before 1,000 VIP guests at its maker’s Long Even the Series 10 spans 155 ft. 4 in,, is 181 ft. 5 1n.
Beach. California, factory. At a signal from Spiro long and 58 ft. 1 in. tall, with a take-off weight ol
T. Agnew, Vice President of the United States, the 410,000 lb. The Series 30 will have a maximum
oleaming new aircraft was towed into position before loaded weight of 555,000 1b., which is exceeded only
the reviewing stand. By his side was Donald Douglas, by the Lockheed C-5A Galaxy military freighter and
honorary chairman of the company, who must have the Boeing 747. Eight doors, most of them wide
cast his mind back 35 vears to the first flight of the enough for two persons to pass through side-by-side,
DC-10’s most famous predecessor, the old DC-3  give access (o the three-compartment passenger cabin.
Dakota. Six-abreast seats in the first class section are in three
Nearly 11,000 DC-3’s were built, mostly for war- pairs, separated by 27 in. aisles. Even in the eight-
time service. The survivors still outnumber any other abreast coach class sections, seats and aisles are wider
single type of aircraft on the world’s airline routes, than those in earlier jet-liners and no passenger 18
and- at least one of them has well over 20,000 ﬂyiﬂg more than one seat away from an aisle. Nine-abreast
hours recorded in its log-book, equivalent to more than  SCals arc fitted in economy class layouts.
nine vears non-stop in the air or 25 trips to the Moon Closed overhead compartments, within easy reach
and back. of the passengers, hold personal effects and carry-on
The DC-10 has been born in an age when men go baggage. Galleys can be on the main deck or lower
to the Moon. It uses a type of engine that had never deck, as preferred by the airline. When ready for
even run on a test-bench, much less been fitted in an  Serving, meals can be whipped up from the lower deck
HE!‘DP]HHE, when the DC-3 went into prgductign* It by lift in the insulated Hﬂfl'iﬂg carts that carry them
can carry up to 345 passengers in a cabin that is 8 ft. 10 the passengers. If an upper-deck galley is installed,
high and 18 ft. 9 in. wide—over 7 £t wider than this frees the whole vast lower deck for containerised

that of current “ big jets” like the DC-8. With a baggage and freight.
At the moment, firm orders for the DC-10 total 111,

reduced load of 270 passengers and their baggage, one
version can fly 6,100 miles non-stop, and it will be able
to cruise above 585 m.p.h. By comparison, the DC-3
was designed to carry 21 passengers 1,480 miles at
195 m.p.h., although later models managed to pack
36 seats into the cabin which now looks so small.
N10DC, the first DC-10, is a Series 10 version
powered by three 40,000 1b. thrust General Electric
CF6-6 turbofan engines, and is intended primarily for
service on US domestic routes 300 to 3,600 miles long.
The Series 20, with three 49,800 1b. thrust Pratt &
Whitney JT9D-17 turbofans (basically similar to those
in the four-engined Boeing 747 * jumbo jet ), has 50

per cent more fuel for international operations but is
SPACIOUS DC-10 INTERIOR—Feeling of room-like spacious-

the same size as the Series 10, except for a 6 ft. ness is created by expanded dimensions of McDonnell D) I
: ; » . - . o : h - Il 1 5 0D i onne Oug as
Increase 1m wing Spaill. So is the Series 30, which DC-10's wide-bodied fuselage. Cabin interior is 18 ft. 9 in.

differs from the 20 :::n!y In having 49,000 1b. thrust wide at passenger seat level and approximately 8 ft. high.
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The Bede BO-2 ** Love One " is based on the Schweizer 232
all-metal sailplane. Photograph courtesy of Howard Levy.

with options on 119 more, from thirteen airlines. The
biggest contracts have been placed by US operators
like American Airlines, National, Northwest and
United, which account for a total of 78 firm orders
and 77 options; but already sizeable export orders have
come from Alitalia, KLM, SAS, Swissair and others,

despite competition from the ILockheed TriStar, of
which the first prototype is nearing completion, the
European A.300B and, possibly, the BAC Three-

Eleven. Whether we like it or not, we are now in the
age of the airbus.

Tandem-wing two-seater

Another interesting newcomer which put in a first

appearance this Summer is the SK37 two-seat trainer
version of the Swedish Air Force’s new Saab-37
Viggen. First flown on 2 July, it can be distinguished
casily from the earlier multi-purpose STOL combat
versions by the second cockpit to the rear of the usual
pilot’s cabin. This additional seat is raised, to give
the instructor a good view forward over the head of
the pupil in front. It takes the place of some elec-
tronics and the forward fuselage fuel tank: but ex-
ternal tanks can be carried on the aircraft’s stores
pylons to give it a long range, and most of the single-
seat Viggen’s other combat equipment and weapon-
carrying capability are retained.

All seven prototypes of the tandem delta-wing
Viggen are now flying. The AJ37 all-weather attack
version has almost completed its flight tests and is
already 1n quantity production. with deliveries sched-
uled to begin next July. Current orders are for 140
AJ37's and 35 SK37’s, all of which will be in service
by 1974,

The Viggen spans 34 ft. 93 in., has a length of 53
ft. 53 in. and, in its attack version, weighs 16 tons at
take-off with a normal load of air-to-surface missiles,
bombs, rockets and/or fuel tanks on three under-

fuselage and two underwing attachments. Two
Swedish-built Pratt & Whitney JTS8D-22 turbofan
engines, each rated at 26,450 1b. thrust with reheat,
enable it to fly at more than twice the speed of sound.
Yet the unique tandem-wing layout, with flaps on the

foreplanes, is so effective that the Viggen lands at only
137 m.p.h.

Chinook’s big lift
Boeings big CH-47C Chinook helicopter has earned

A
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a high reputation as a military transport, able to carry
up to 44 troops. Such normal load limitations can,
however, be disregarded in an emergency, as a Chinook
proved recently in South America.

Two CH-47C’s were sent to Peru, from the US
Army’s New Cumberland, Pennsylvania depot, follow-

ing the devastating earthquake which hit that country
a few months ago. The first of the “ choppers * reached
Lima on 9 June. On the evening of its third day’s
operations, devoted mainly to emergency airlift of
vital medical and food supplies, its crew spotted a

group of fifty adults and a hundred children stranded
in a small village 8,500 ft. up in the mountains.

Dusk was falling rapidly, but the pilot cleared a
14,000 ft. mountain ridge to make an instrument
approach. He then loaded all 150 people on board the
Chinook and flew them to safety. There could have

been no more impressive demonstration of the CH-
47C’s ability to operate in the high, hot, thin atmos-
phere of the Andes mountains.

Many other US aircraft helped in relief operations,
side-by-side with a fleet of 65 Russian aircraft, in-
cluding four-jet I1-62’s, turboprop An-12 freighters,
and four of the huge new An-22’s, of which one was
unfortunately lost in the Atlantic. Material flown
into Peru from the Soviet Union included 100 pre-
fabricated houses, road building machinery, a - field
hospital with 200 beds and a medical staff of 70, and
everything needed to set up three nursery schools.

Jim Bede’s remarkable records

Most world aviation records are pretty remarkable
nowadays. with speeds around the 2,000 m.p.h. mark
and the X-15A-2’s height figures up in the realms of
spacecraft and satellites. Nevertheless. the batch of
records recently credited to US designer/pilot James
R. Bede are in many respects the most incredible of
all.  They include a piston-engined closed-circuit
distance record of 8,973.3 miles, beating the previous
hest bv a B-29 bomber in 1947 and the first record in
this class set up by a solo flver since 1913,

Not since 1935 had anyone set up a world-class
record in an aeroplane he designed, built and flew
himself. Bede has been designing aeroplanes for many
vears, and his two/four-seat BD-4 lightplane is selling
n huge numbers in plan and kit form for construction
by amateurs. Back on 11 March 1967 he flew for the
first time an aeroplane known as the BD-2 Love One
and this is the machine used for his record flights. Its
name stands for “ Low Orbit Very Efficiently, number
one ”’ and indicates the object of building it, which is
to make the first-ever round-the-world non-stop flight
without aerial refuelling.

The basic airframe of the BD-2 is that of a
Schweizer 2-32 all-metal sailplane, extensively modi-
fled. The wing has been sealed to form a huge fuel

tank and, with other tanks in the fuselage, enables the

aircraft to carry 470 gallons of petrol. This is be-
lieved to be sufficient to cruise 28,500 miles. and
flying time for the round-the-world trip is estimated
at between 150 and 170 hours. For most of the time,
the autopilot will be in control, and a special warning
system will alert Bede if it should go wrong, perhaps
while he is asleep, causing a change of altitude. The
Continental 10-360 engine is rated at 225 h.p. for take-
off, but can be throttled back to give as little as 30
h.p. at 20,000 ft. in flight, for maximum fuel economy.

NASA has supplied a spacecraft type of liquid
oxvgen system for use by Bede at this altitude, and he
will keep in constant touch by radio with the Collins
“antenna farm ” at Cedar Rapids, Ohio.
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PART 10 — VEHICLE MECHANIGS

ANY LLAD OPENING his Meccano Qutfit for the

first time will be confronted with a range of parts
so suggestive of vehicles that some form of car or
lorry will be among the very first of his creations.
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This fever seldom leaves the life-long enthusiast who
knows how well the system is suited for demonstrating
vehicle mechanics. If we consider two aspects of this
topic we might put them in these categories :
(a) Chassis, steering, brakes and suspension,
and (b) Transmission from engine to road wheels.
Although the bareness of the diagrams make them
more akin to a 1916 Motor omnibus than a 1970
family saloon, the esentials have altered little in the
past fifty years. In other words, we need basically, four
wheels attached to a frame and a method of propelling
the vehicle smoothly and a means for setting it in
motion and bringing it to rest while being able to make
it follow a non linear path. Considering the chassis
before the transmission is literally putting the cart
hefore the horse so we might consider the latter first.
Thanks to the Powerdrive motor with its built-in gear
hox we can install an engine in a Meccano model 1n a
comparatively small space and then proceed to give it
realism by building detail around it. At one time the
constructor was obliged to use a long sideplate motor
which can be seen installed in the original Meccano
Motor Chassis, a rebuild of which appears in Fig. 2.
Despite the limitation in parts of the period from
which this model originates, the basic movements of the
motor mechanisms are all reproduced in this model.

October 1970
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> by B. N. Love

Reconstruction of  original Meccano
Motor Chassis which demonstrates basic
car mechanics.

Fig. 3 shows what can be done in the way of disguis-
ing the Powerdrive motor of modern manufacture by
enclosing it in an engine ‘ block ’ constructed of Plates,
Strips and accessory parts to simulate a heavy duty
deisel unit. Fuel lines are easily assembled from con-
necting wire covered in transparent plastic insulation
while standard parts provide generator, breather, dip-
stick and well, starter motor and cooling fan. A clutch
housing is provided by a Boiler End, four 1 in. X % in.
Angle Brackets and an 8-hole disc to form the Bell
moulding, while particular care has been taken In
making the thrust race which is engaged by the clutch
dogs to disengage the clutch plate. The two 3 in.
Washers sandwiching a °‘spider’ Collar (Part No.
140Y) which carries four Washers on short Set Screws
forms probably the smallest Meccano Roller Bearing.
It is very efficient in action,.

This particular clutch is somewhat unorthodox in
that the Bell housing revolves as a whole, the clutch

plate being a 1 in. Pulley with Motor Tyre fixed to
the engine shaft. When the clutch pedal is depressed,
the Bell housing moves forward bodily, the Boiler End
component thus losing contact with the Motor Tyre
carried inside it. The clutch shaft i1s fitted with a
Small electrical Bush Wheel at its rear end to engage
with a sliding coupling to the gearbox and its forward

Built up.engim: block housing Powerdrive Unit,
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end carries the spring pressure 8-hole disc and Bush
Wheel, a portion of this shaft being journalled in the
clutch housing in alignment with the engine shaft. The
inner &-hole disc 1s spaced from its Bush Wheel by a
lock-nut on each of the compression spring bolts and

Simple differential gear employing Bevel, Contrate and Pinion
(rears.

thus forms a free centre for the tip of the engine shaft
to enter for alignment. A pressure pad of greased
washers may be inserted between this inner disc and
the boss of the 1 in. Pulley with Tyre for clutch
idling with motor running,

A simpler but perfectly effective clutch unit is shown
in Fig. 4. In this case, the clutch plate is a Faceplate
connected to the gearbox shaft by a Socket Coupling

fig.6

Simple clutch unit on lorry chassis. Note
all-Pinion gear-box and universal coupling
al rear.

and Collar. This provides a hollow bearing through
the centre of the Faceplate boss so that the engine
shaft can be journalled inside it. The clutch friction
disc 1s a Motor Tyre on a 13 in. Pulley journalled in
a second Socket Coupling which i1s free to slide on
the engine shaft. It is obliged to revolve with the
engine shaft by the drive from a pair of Fishplates
lock-nutted to the other end of the Socket Coupling
as shown in the illustration. The slotted holes of the
Fishplates slide on the shanks of Set Screws fixed
tightly in a Collar on the engine shaft. A clutch fork
1S made from two 13 in. Axle Rods in a Coupling
attached to the clutch pedal by link rods. This fork
will pull the 13 in. Pulley with Tyre away from the
Faceplate when the clutch pedal 1s pressed to dis-
engage.

Fig. 4 also shows a compact gearbox based on a
non-standard spacing employing 4 in. and £ in.
Pinions. Twin lay-shafts are employed in this arrange-
ment because of the limited selection of Pinion sizes.
The central shaft 1s sphit at the centre 1n a common
bearing and three forward speeds plus one reverse are
available. Readers are referred to M.M. for April
1969, page 192, for a further explanation of a similar
gearbox. The non standard spacing of 4 in. and # in.
Pinions in mesh i1s achieved by using Flat Girders in
the construction of the gearbox casing, exploiting the
slotted holes to obtain the critical spacing required.
Notice that at the output of the gearbox, a universal
joint is provided. Fig. 1 shows the normal positions
for these joints which are required to make allowance
for the difference in level between the rear axle of the
vehicle and its gearbox. This difference 1in level 1s
both a design feature and a consequence of axle move-
ment when the vehicle is travelling. A universal joint
is capable of making a junction between the ends of
two shafts in such a way that rotation is maintained
even when the shafts are at a small angle to one an-
other—drive being available for an angle up to 45
deg. but with decreasing efficiency as the angle 1n-
creases.

Heavy-duty rear axle unit with snur gear
differential.



541

. o~
I l il
i i

Demonstration front axle drive with
flexible joints to road wheels. Note use

of Socket Couplings as axle bearings.
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At this stage the transmission from the engine 18
still running in a line from front to rear and must be

turned through 90 deg. if the rear axle 1s to turn. This
could be achieved very simply by using a Pinion and
Contrate gear to obtain the necessary right-angle drive
as demonstrated in the early chapters of the Con-
structors’ Guide and for very simple models this 1s a
satisfactory way of doing the job. However, when a
vehicle changes direction it tends to follow a curved
path, as tyre marks In snow Or mud will immediately
show. This running over curved paths causes the rear
wheels to run at different speeds depending on the
sharpness of the turn and its direction left or right.
Therefore, to permit the rear wheels to turn at different
speeds, a differential drive 1s required and a simple
form of this is shewn in Fig. 5. Many such differ-
ontials have been illustrated in M.M. over its 50 years
and more of publication and the gear illustrated in Iag.
5 is a neat combination of bevels, contrates and pinions.
A Coupling forms the heart of the differential and
receives the inner ends of the ¢ half-shafts’ running
to each road wheel, in either end of its lateral bore.
The central transverse bore of the Coupling holds a
14 in. Axle Rod which in turn is bolted to the large
Bevel Gear by 3 in. Bolts lock-nutted on Collars as
<hown. The two °planetary’ 50-teeth Pinions are
carried round in ¢ orbit’ by the Pivot Bolts which tie
them to the central tapped holes of the Coupling. The
two SO-teeth Contrate Gears receive the drive from the
Pirions and pass it on to their respective road wheels.
If the vehicle is travelling in a straight line on a flat
surface, both rear wheels will revolve at the same
speed and the orbiting planet Pinions will be carried
round by the large Bevel Gear, known as the ¢ crown’
wheel, but the Pinions will not revolve on their Pivot
Bolts. If. on turning a corner, one rear wheel 1s turn-
ing faster than the other, the planet Pinions will com-
mence to turn on their bolts and in so doing will pass
on a *differential ’ motion to the two half-shafts com-
prising the rear axle. An appreciation of this is far
more easily demonstrated by making up the mechan-
ism than by attempting to describe its working 1in print.
An important feature in mounting differential gear-
hoxes on rear axles is to ensure that they are rigidly
attached to axle tubes which are in turn secured to the
springs of the vehicle. Fig. 6 shows a rugged con-
struction of a differential gear case suitable for a heavy
duty model lorry. Boiler Ends provide strong journal
plates for the axle tubes and half-shafts which run out
from the differential. By a suitable selection of Double
Angle Strips, Double Brackets, etc., the reinforced
rear axle assembly shown will carry considerable torque
and is designed to receive hub reduction gear at 1ts
extremities. Under these conditions, a model would
be reaching a very advanced state. The actual differ-
ential shown is known as a spur differential because

spur or Pinion gears are used. The principles do not

B

!Iﬂ'*l- -
- - £V

October 1970

= 1
II
. [ |
.
L] _1Ir-
= ¥ -
E -...t ..|'
o . :
i
I n
Tk
- R —— .
a

'i-""‘r.

k s -

N . -

_—

change, however, long and short faced Pinions being
employed to obtain the necessary meshing arrange-
ments. In this particular instance, a Helical * crown
wheel is employed to turn the differential carrier and
this allows a top meshing Helical to pass the drive
‘ over the top’ making it a simple matter to engage
the drive to a second differential if twin rear axles are
employed.

Fig. 7 shows a drive arrangement for a front axle
where the road wheels are required to steer. Under
prototype conditions a special flexible joint is required
to pass on a steady drive to the front wheels at all
angles of steering. The geometry of the simple univer-
sal joint shown in Fig. 7 falls short of this require-
ment, a special slot and ball joint being required.
This can be partially simulated in the Meccano system
by engaging a Handrail Coupling, fitted with a Key-
way Bolt, in the open end of a Socket Coupling. This
does not give a true ball joint through 360 deg. of
drive however but the arrangement shown in the 1llu-
stration is adequate for demonstration purposes. INote
the use of Socket Couplings as rigid bearings in the
axle tubes. Basic steering on non-driven front axles
has been illustrated frequently in various Meccano
articles and a further example is shown in Fig. 8. In
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Steering gear fitted with simple coil spring shock absorber.



Arrangement of leal springs and front axle rod securing collars
to centre ol springs.

this case an Axle Rod is used for the main axle beam
which 1s secured to the leaf springs by Collars. Short
Couplings at each end serve as Kingpin journals and
the track rods which link one wheel hub to the other

lipping section of heavy lorry for earth moving.
shape under bodvywork.

~Note curved

details illustrate in Fig. 9.

242

are terminated in Swivel Bearings. An interesting
feature in Fig. 8 is the provision of a coil spring shock
absorber. A 13 in. Axle Rod pivots in a Rod and
Strip Connector on the main Axle and carries a Com-
pression Spring held in place by a loose Collar. A
handrail Support, lock-nutted to the chassis, allows the
13 in. Axle Rod to ride up and down in its transverse
bore to cushion the bumps from the main leaf springs.

A form of coil spring suspension is shown in Fig.
9 applied to a neat model of a veteran car. In this
case the front axle beam is made of two or three thick-
nesses of Perforated Strips pivoted at the centre just
below the bonnet. Cranks are bolted to each end of
the beam to form journals for the Kingpins which are
reinforced from below by a cross-strut made from
further Perforated Strips. The chassis bearers on
either side of the radiator are fitted with Long
T'hreaded Pins pointing downwards, each fitted with
two Compression Springs, the tips of the Pins pene-
trating the axle beam at which point the Compression
Springs are trapped in place.

Vehicle features in general offer considerable scope
to the Meccano modeller as the veteran car radiator
Coiled Tension Springs
in this case give a very realistic appearance while the
sharp bends in the Flexible Plates gives a really veteran
look to the model. |

Simple front axle unit for veteran car employing central axle

pivot and coil spring suspension.

Commercial vehicles are always popular and with

S0 much motorway construction in progress, the tipper
1S a common sight these days. Nothing spoils the
appearance of such a model as a tipper section which
1s badly designed or full of holes and the example
shown 1n Fig. 10, although quite simple, makes a neat
job of tipping. This is largely due to the use of over-
lapping flexible plates to give a curved under-belly to
the tip unit with a minimum number of protruding
bolt shanks to prevent smooth discharge of spoil. A
further feature i1s the gravity tail board, hinged from
the top edge and neatly curved at its lower edge to
conform to the tip-body contours. Twin rear wheels
are fitted to the vehicle and nicely finished with Wheel
Flanges. "The tipping motion, which is controlled
from the driver’s seat is via the motor gearbox and

Sprocket Chain.
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Challenge of the TALL ships

- ' 4 [ by Arthur Gaunt

Big tall-masted sailing ships have not been

entirely ousted from the seas by more mod-

ern vessels, and schooners from several

countries will be converging on Plymouth

at the end of July to take part in races to
distant ports.

'["HE HEYDAYS OF OCEAN-GOING SAILING
' SHIPS was recalled on July 29, when a number
of such craft set out from Plymouth to take part
i1 this vear’s races organised by the Sail lraining
Association. That body had its beginnings in 1935,
when a retired solicitor sought a means of bringing
together young people from various countries, so that
international understanding would be fostered or im-
nroved. The outcome was the promotion of races for
square-rigged sail training ships. Although Ilarge
clippers like the Curry Sark (described mn the recent
May issue of the Meccano Magazine) are regarded by
many people just as museum exhibits, full-rigged
schooners and baraues still plough the hgh seas.
Vessels of this type include a number used as train-
The training ship Sir Winston Churchill, launched in 1965. 1his

three-mast schooner of 300 tons gained first place in a race
from Falmouth to Skaw, in 1966,
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ing ships, and the Sail Training Association was
founded to give young people opportunities to go to sea
in friendly competition with others (from their own
country or from abroad), especially those who would
normally be denied such seafaring experiences. 'The
crews, who must be 15-25 vears old, include Royal
Navy cadets and Merchant Navy trainees, Also eligible
are those who, whilst not being trained to become pro-
fessional seamen. need experience of deep-water sailing
as part of their schooling or character training. Any
sailing vessel more than 30 ft. long on the waterline
can take part in this thrilling contest, provided that at
least half the crew are young people under training.
A novelty 1s that all-female crews can take part in the
races. Crackerjack, one of the entrants in the Plymouth-
Tenerife race this vear, was sailed by such a crew.

Who shall 2o on the ships 1s decided entirely by their
owners. Most of the big square-riggers are owned by
the Navy of their own country and carry naval cadets.
In the case of private entries the owner of the ship
selects his own crew, and the same circumstances apply
to sailing club entries. The choice of crews for the
Sail Training Association’s own schooners is made in
exactly the same way as for any other cruise—"" first
come, first served.”

The first of these Tall Ship Races took place in
1956, when 20 square-riggers obeved the starting
signal off lorbay and set sail for Lisbon. Entrants
included not only big sailing ships but smaller craft
as well. Only seven of the competing vessels, 1n fact,
exceeded 350 tons.

The race was so successful that the S.T.A. decided
to promote similar events at two-year intervals. 1he
pattern - which has evolved consists of a major race,
in which big ships may take part, every even-numbered
vear, and two short races in odd-numbered vears, these
short contests being held in the English Channel.
“ Feeder ¥ races and Channel races are also organised
in the “odd ™ vears to meet requirements, and since
1965 an annual race has been held for sailing ships of
not more than 350 tons, the route being from the
Solent to Cherbourg. 'The event starts on the summer

Bank Holiday, for it i1s the policy of the S.'T.A. to run
such short races on a Monday, enabling a completely
raw crew to embark on a Friday night and have two
whole days to work up. Another route used for short
races in the English Channel is from Weymouth to
Saint Malo, France. This route was followed in a
race last vear.

In August 1958 a long-distance event took the en-
trants from Brest to the Canary Islands, and in 1960
the route from Oslo to Ostend was used. Some big

races have been from Brest to L.a Coruna, Spain. The
longest race sc far organised by the S.T.A., however,
was held in 1964. The contestants set sail from Lisbon
and crossed the Atlantic to Bermuda, a distance of
3,600 miles. The contest demonstrated that square-
rigged sailing ships can sail to tight schedules, three
of the entrants crossing the finishing line within a
space of three hours.

Falmouth provided the setting for the start of a race
to Skaw, Denmark, in 1966. The Cornish seaport is
often considered to have the finest natural harbour 1in
the country, and i1t has close ties with earlier races
between *° tall ships ', such as the clippers bringing
wool, tea, and other cargoes to Britian from Australia
and the Far East in the 19th century.

An important step in connection with the S.T.A.
races was taken in 1961, when the possibility of build-
ing a large sail training ship for Britain was investi-
gated and put before the Roval Navy. The sponsors
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Lisbon-Bermuda race in 1964 for vessels of her class,

of the idea pointed out that such a craft would enable
Britain, the organisers of the present-day lall Ship
Races and historically the world’s leading seafaring
nation, to have her own entry. When the Admiralty
turned down the suggestion, the big shipping com-
panies were approached. 1hey too declined to take up
the proposal. Undaunted the Sail Training Associ-
ation decided to organise an appeal for funds from the
public to build a suitable ship, not primarily designed
to win races, but to serve as a comfortable sea boat
for sail training and able to keep to a schedule of
cruises from early March to early December each
vear. The design and rig were endorsed in 1963, and
she was launched at the beginning of 1965. At the
same time permission was obtained to name her Sir
Winston Churchill, as a tribute to the great statesman
whose offices included the Lord Wardenship of the

Cingue Ports from 1941 to 1965. The craft is a three-
masted topsail schooner of 300 tons, with an overall
length of 135 ft. and 100 ft. long on the waterline.
She has a beam of 245 ft. and a draft of 153 ft. Her
normal role s to take 39 young people on cruises
lasting two weeks. Her successes in Sail Training
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The Danmark, one of the entrants .Traini-ng
Association race to Bermuda. She was built for seafaring
trainees in 1933,
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Kristiansand, but she regained much of of her reputa-
tion as a formidable challenger in September by achiev-
ing third position in a Portsmouth-Cherbourg race. Tall
ships seeking glory as racers have sometimes figurcd
in unsought happenings. Crackerjack, an entrant n a
Harwich-to-Kristiansand race in 1968, had to put into
Terschelling, at the entrance to the Zuyder Zee, 10
undergo repairs. In 1958 the Nicolerze had to retire
after colliding with another ship, although she did
manage to reach the finishing point at La Corunu
eventually. Another red letter day in the history of
the Tall Ship Races occurred in August, 1966, when
five entrants had to give up, only one ship completing
the course from Southsea to Cherbourg.

Last vear no fewer than eight ships seeking racing
honours, by making a fast run {from Weymouth to St
Malo, had to retire, and only three sailed 1nto the
The Julian Sebastian de Elcano leaving Bermuda in 1964, French port. The Sir Winston Churchill was among

aiter competing in a race from Lisbon to that pleasant spot. the craft which had to give up.
The competitors in Sail Training races are divided
Association Races include first place in her class when o [:'""ﬂh' malrl C}ﬂﬂjﬁﬂ- hﬁlai«:s .1'5!{ cc’;ns-.]stsﬁ m;l Equﬂﬂ[;-ﬁ
making her way from Falmouth to Skaw 1n 1966. &8¢ Iques, “anaG OtALL” VERRCIS ot SHOIs e ;
Yater that v he took the second place in her class tons. In fact there is no upper limit to the size of
yrar S0 100k i SECORG pracs A8 A6 &8 : h tegory. Class B takes in all other
when she raced from Skaw to Den Helder, in the f_:ﬂ-mpﬂtlml-h Y I T L . 2 il
Kt schertands sailing ships not less than 30 ft. in waterline length,

In August 1968 the Sir Winston Churchill reached Et]d ““:1* normally dﬁmdﬂd ;jl‘lt-:} uf‘-[ IEHEE i d_‘:’:‘lmni

only fourth place in a race from Gothenburg to ICpEDGINgG: PO LN BEANCE. & ENiries Iecclved. 4
system of time allowances, worked out from the sail

plan and the line-plan of the hull, is used to give

¢ cach vessel a rating. A rating certificate from the
e Royal Ocean Racing Club may be used in the same
way. The rating arrangements give all entrants a fair
: chance of appearing in the prize list, whether they arc

converted old work-boats or modern yachts.

Two races were scheduled to start from Plymouth
at about noon on July 29 this year. T'he main race,
for big square-riggers and other large craft, will finish
at Santa Cruz de Tenerife, 1,400 miles away. 'Thesc
entrants will follow a direct course, except that they
will be required to pass between the island of Madeira
and the neighbouring island of Porto Santo. Starting
at the same place near Plymouth, there is to be a race
open to all sail training ships except the square-rigged
ones. This contest has been organised for vessels with
crews who are unable to afford the time to take part 1n
the race to Tenerife, and the finishing point will be at
Coruna, in Spain. The starting-place for both these
1970 races was about a mile from Wembury Point, on
the eastern side of the entrance to Plymouth Sound.
August 31 is the date chosen for a race open to all
sail training craft under 300 tons. The entrants will
set out from Southsea and follow a 140-mile course to

Cherbourg. For 1971 there are prospects of a lall
Ships Race in the Mediterranean. It will not be thc
frst S.T.A. contest held in that area, however. One

took place from Cannes to Naples ten years ago.
Looking a little further ahead to 1972, plans are
being made for two big races in that year, one starting
from the Aaland Islands in the Baltic and the other
from the Solent. Both events are to finish at or near
some port at the bottom end of the Kattegat. IFrom
that place therz will be a cruise in company, and the
grand finale will be a parade of all the competitors to
Kiel, where the vachting events of the Olympic Games
are being held. The S.T.A. programme will be timed
for the ships to reach Kiel on Saturday, September 2.
This summer’s races from Plymouth on July 29 were
honoured by the presence of H.M.Y. Brizannia.

Prince Philip did in fact give the starting signal for
the 1970 Sail Training Association competitive events,
thus setting the roval seal on the Tall Ship contests.

Sailing ships are an impressive sight from any angle, and here
the schooner Sir Winston Churchill sets out to sea.
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New Meccano Set No. 2 contains all the parts needed to build
this simple working Fork Lift Truck model.
1\/ ECCANO MODELLERS, ever on the look-out for
ideas, have always found a rich source of sub-
jects 1n the machines of industry. In the modern
mechanised world new machinery is constantly being
designed to aid manufacturers with their production
and much of this is ideal for reproduction in Meccano.
Strangely enough, though, one of the most popular
types of industrial machine with modellers is not new,
but rather among the oldest pieces of mechanical
nandling equipment still in use—the fork lift truck.
Fork Lift Trucks of all shapes and sizes have been
built in Meccano over the years, and it’s easy to see
why: the interesting movements of the machines can
be easuy reproduced, no matter how small and simple
the model. Featured here, for example. is a really basic
Fork Lift built from New Outfit No. 2, yet it is
fitted with a fully working fork which makes it ideal
for youngsters to build and operate.
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Another view of the Fork Lift Truck as seen from the opposite
side,
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FORK LIFT TRUCK

A New No. 2 Set Model described
by ‘ Spanner’

Construction presents no problems, the chassis con-
sisting of a 54 * 2% in. Flanged Plate 1, to each side
flange of which are bolted a 54 in. Strip 2, a Flat
Trunnion 3, a 24 in. Stepped Curved Strip 4 and a
23 in. Strip S. Note that the Flat Trunnion is
mounted on it; side, its base overlaying the 5% in.
Strip 2, and that both this Strip and Strip S project 2
distance of one hole below the Flanged Plate. The
forward end of Curved Strip 4 i1s bolted to the lower
end of Strip 2. Journalled in the second holes of the
Curved Strips at each side is a 34 in. Rod held in
place by 1 in. fixed Pulleys 6 fitted with Motor Tyres,
similar Pulleys and Tyres securing a 3% in. compound
rod towards the rear end of the Flanged Plate. This
compound rod consists of a 2 in. and 1% in. Rod joined
by a Rod Connector.

Now bolted between Strips 5 at each side is a ‘54 x
13 in. Flexible Plate 7, curved to shape, the upper
securing Bolt 1in each case fixing an Angle Bracket in
position. 1lhese Angle Brackets are connected by a
2% 1n. Strip 8, while Strips 2 are connected at their
upper ends by a 24 ¥ 3 in. Double Angle Strip 9.

Strips 2, of course, serve as the runners for the
lifting fork assembly which is built up from a second
2% ¥ % in. Dcuble Angle Strip to which four Angle
Brackets are bolted, arranged in pairs as shown to
form two corners angle brackets 10. Bolted to the
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