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Jand
Humbrol

brush
cleaner

You ' ve  go t  to  wo rk  a t  t he  f i r s t  two
bu t  you  can  buy  t he  t h i r d  a t  any
good  mode l l i ng  shop .  Your models

* deserve the best and you'll certainly get
the best from Humbrol. Ask for these

products by name— enamels (matt or gloss)
for brushing or spraying; model l ing

adhesives of every kind; craft knives,
dopes, thinners, brush cleaners, fuel proofers,

authentic colours, metallics and poster colours.
Remember -Humbro l  he lps  you  make  be t te r
mode l s *

HUMBROL
HUMBROL - HULL  ■ YORKSHIRE
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FRONT COVER
Scch—woof ! Ar t i s t ’ s  impression of  U.F.O.  In terceptors and t he i r

lunar  base. This recent missile-firing D inky  Toy (No .  351) has proved
ex t reme ly  popular ,  especially i n  those areas where  I .T.V. has already
shown the “ U .F .O . "  series.

NEXT MONTH
A simple t ram from a Meccano No .  4 Set, t he  Eiffel Tower,  camels,

and another  plan for a fine wo rk i ng  mode!  are among the  in terest ing
m ix tu re  scheduled for ou r  August issue.

MINIMOD
A super 25 in. glider to build

AMONG THE MODEL-BUILDERS
More mechanisms from ‘ Spanner ’

DINKY TOY NEWS
Latest releases in the range

AIR NEWS
New and interesting aeronautical items

CORNISH BEAM ENGINES
Mighty machines now no longer in use

THE MURDER DOCTORS
How medical science can fight crime

PAPER-FOLDING MACHINE
An advanced project for Meccano fans

Advert isements and Subscript ion Offices: Model  & A l l i ed  Publications
L td . ,  13-35 Br idge Street ,  Hemel  Hempstead, Her t fo rdsh i re .  Te l . :
Kernel Hempstead 2501-2-3.

Second class postage rates paid at  New  York ,  N .Y .  Registered at
t he  G.P.O.  for transmission by  Canadian Post. American enquir ies
regarding news stand sales should be sent to MECCANO MAGAZINE,
Eastern News D is t r ibu to rs  Inc., 155 West  15th Street,  New Yo rk ,
N .Y .  1001 I ,  U.S.A. U.S.A,  and Canada d i rec t  subscript ion rates $6
including index.

This periodical is sold subject t o  t he  fo l lowing condi t ions:  tha t  i t
shall no t .  w i t hou t  t he  wr i t ten  consent of t he  publishers, be len t ,
re-sold, h i red-out  or  o therwise disposed of by  way of Trade at a pr ice
i n  excess of  t he  recommended max imum pr ice and tha t  i t  shall no t
be len t ,  re-sold, h i red-out  o r  o therwise  disposed of i n  a mu t i l a ted
condi t ion,  o r  i n  any unauthorised cover by  way of  Trade; o r  affixed
to o r  as part  of  any publ icat ion of advertising, l i te rary  o r  pictor ia l
matter  whatsoever.

Publishers of  Aeromode l le r ,  Mode l  Boats, Mode l
Cars,  Mode l  Engineer,  Radio Cont ro l  Models,
Mode l  Rai lway News ,  Scale Models,  Woodworker ,
M i l i t a ry  Model l ing.

MODEL & ALLIED PUBLICATIONS LTD.
13 -35  BRIDGE STREET,  H EMEL H EM  PST  EA  D ,  H ERTF  0 RDSH  I RE
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If

with the new A.S.L PARATROOPER
y world’s first
' repeater air
rifle to  fire 25

waisted pellets

— that 's wha t
the Paratrooper  Repeater  promises you.

Fast—-because the Paratrooper Repeater magazine
takes 25 pellets and reloads each t ime you * break ’
the gun. So you can fire as fast as you can * break *
and aim.
Accurate—because the Paratrooper Repeater fires
waisted, hollow pellets. The rifled barrel imparts
spin to the pellet to give an accurate, consistent
trajectory.
The new Paratrooper Repeater is in your local gun-
smith and sports shop now.

Made in  Spain.
Traditional home of  great
L gunmaking.

£17.95
no licence required

£ | Importers & Wholesale Distributors
Led*  l a  Al l iance  House ,  Snape, Saxmundh im,  Suffo lk .  Tel : Snape 555

'177 calibre takes advantage
of maximum permitted velocity.
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Now you put realistic Caterpillar Tracks on your Meccano
models with this new accessory pack ! It contains 1 25
individual links which snap together to make up to 46 | "
(1190 mm) of track, four 20-tooth and four 10-tooth
sprocket wheels and eight collet nuts. The wheels can be
secured to Meccano models with the axle rod and Part No. 63
coupling! Make sure you keep track of all Meccano's exciting
developments ! Visit your local toyshop today.
* Meccano axle and coupling not included in Track Pack

For added realism get the

meccanoindex.co.uk



From Holland -the Meccano Designing
Machine-a surprise a minute!

WORLD-WIDE
MECCANO

This is a machine that never ceases to surprise and attract attention! Original
and ingenious in its use of Meccano pieces, it employs most types of gear
combinations to produce drawings at the rate of about one figure a minute.
No two drawings are ever the same—and it's impossible to tell in advance
what the next design will be like.
At the end of each drawing the pen is automatically raised and the paper
moved along to present a clean space for the next design.
The pen is driven by two linkages, which in turn are driven by a crank from
a separate gear-set.
As each gear-set rotates a new reduction ratio is introduced between the
main shafts and the cranks that drive the linkages.
During the course of producing a single design, each gear-set moves
through one complete position.
As one gear-set has five positions and the other six, this means that in
theory only thirty different designs would be drawn before the same combin-
ation of gears started again.
But in practice this never happens because in the time between the designs
the phase relationship of the two cranks that drive the pen linkages changes,
and a special mechanism changes the amplitude of their motion. So in fact
all the designs drawn by the machines are different, and it is impossible to
tell in advance what they will be like. Beat that for originality!
No matter how simple or complicated they are, we should like you to write
about any models you've made which you think would be of interest to other
Meccano enthusiasts around the world. Please send photographs and des-
criptions to Meccano Tri-ang Limited. Binns Road. Liverpool L13 1 DA,

THE WORLD’S GREATEST
CONSTRUCTIONAL TOY
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Webley Mk  111
gives you more of  what you want

from a really great
competitive air rifle

If you want the best value in air rifles for performance, design and standard of workmanship,
with built-in long life, stability and consistent velocity,

designed to outlast and outshoot its competitors time and time
again—choose the Webley Mark I I I .

The Mk III .22 sports model for destruction of vermin combines accuracy and power with robustness.
Ask to see the Webley telescopic sight also available for use with this model.

The Mk III  .177 target model is used by more air rifle club members in Britain
than any other competing air rifle.

Webley put more into every gun they make, always have and always will.
After all, their reputation depends on it.

Visit your nearest stockist or complete the coupon below for details of this
and other line air rifles and air pistols from our range.

MBIEY Mklll air  rifle
With Webley you’re sure of a great gun

To:  Webley & Scott  Limited  (inc.  W.W. Greener Ltd)
Dept.  E31 ,  Handsworth,  Birmingham B21 8LU

Please send me details (2|p stamp for postage, please)
of the following equipment :—Tick as required :

Shotguns: Side by Side Over & Under Single Q
Target Launchers Air rifles and air pistols Indoor shooting
galleries Seat Sticks Accessories Archery equipment

Name .

.3- .
KINDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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. £250 ,in prizes!
I x";' « Locomotives.

« x 1 t xL Layouts -Trade

September 4th EXHIBITION

Model
Railways

CENTRAL HALL • WESTMINSTER • LONDON • Wl
no te  of  dimensions and special features. We  w i l l  v is i t  layouts which seem
l ike ly  to be of interest  and make ou r  choice f rom them.  A great deal depends
on  how we l l  you describe you r  layout  i n  the  first place so wh i l e  not  asking for
modesty we  do  ask for accuracy.

A condi t ion of  w inn ing  th is  compet i t ion  is, that  t he  first th ree  layouts shall
be  available for display at ou r  exh ib i t ion .  We  wou ld  be responsible for
col lect ing the  layouts and re tu rn ing  them after t he  exh ib i t i on  and keeping
them insured du r i ng  that  per iod.  I f  the  layout  owne r  wishes, and is able, to
demonstrate his layout  du r i ng  the  exh ib i t ion  w i t h  whatever  team is deemed
necessary so to do  then  expenses w i l l  be paid for th is  purpose. A l te rna t ive ly ,
we  shall be happy to  prov ide reasonably ski l led club operatives who  wou ld
operate the  layout o r  wou ld  al ternat ively assist t he  or ig inal  owne r .  As a
final encouragement the  layout  w i l l  be described i n  p ictures i n  MODEL
RAILWAYS at a fu tu re  date and edi tor ia l  fees for th is  w i l l  also be paid to
the  bu i lder .

ANNOUNCING . . .
MODEL RAILWAYS,  the  new bigger, be t te r  Model  Railway News ,  makes

i ts bow to the  publ ic  w i t h  the  issue dated September and appearing i n  August.
This issue w i l l  be  i n  t he  new popular  A4  size, that  is I ! }  ins. deep by  8 |  ins.
w ide .  This w i l l  give us more oppor tun i t y  for bigger and clearer half-tone
i l lustrat ions and bigger drawings o f  layout and more drawings of  locomotives
and ro l l ing-stock.

We  shall cont inue ou r  pol icy o f  an all co lou r  cover  and add to  i t  i n  the
shape of  some spot  co lour ,  t ha t  is to say a second co lour ,  on  some of t he  inside
pages and where  we  get a real ly lovely p ic tu re  we  w i l l  t r y  and manage an
inside p i c tu re  o r  page of  co lour  pictures to  real ly do  justice to  beauti ful  layouts
or  beauti ful  models.

We  are happy to announce tha t  Roy Dock has re jo ined t he  team and w i l l
be ed i t ing  MODEL  RA ILWAYS,  he is renewing  his acquaintance w i t h  all
levels of  t he  model  rai lway wor ld  and w i l l ,  we  are conf ident,  recru i t  a great
team of exper t  con t r ibu to rs .

OUR EXHIB IT ION . . .
The new MODEL  RA ILWAYS comes a t  t he  t radi t ional  beginning of  the

model  rai lway season and we  had an oppo r tun i t y  of  tak ing Cent ra l  Hal l ,
Westmins ter ,  ove r  rhe Bank hol iday per iod,  so, for the  first t ime
sponsoring an exh ib i t ion  devoted to  the  smaller gauge of  Model
This differs f rom previous exh ib i t ions i n  that  i t  is a t  t he  beginning of  t he
model l ing season ra ther  than the  end. I t  lasts for n ine days, wh ich includes
two Saturdays and a Bank holiday Monday so tha t  we  feel t he re  should be a
great oppo r tun i t y  for enthusiasts t o  vis i t  us for many i n  London,  perhaps on
holiday, who  wou ld  no t  o therwise  have had t he  oppo r tun i t y .

NEW STYLE . . .
We are making one o r  two  changes i n  t he  t radi t ional  presentat ion. The

trade stands w i l l  be placed i n  t he  usual manner r ound  the  edge of  the hall,
bu t  instead of  having h igh wal ls screening off the  centra l  layouts these w i l l
be presented i n  wha t  we  can only  call an open-plan form.  We  hope th is  w i l l
do  more than justice to  the  t rade displays and also enable some comparison
to  be made between one layout  and another .

PROPRIETARY LAYOUTS
We are endeavouring t o  present i n  addi t ion to  home-bu i l t  layouts some

idea of  what  can be achieved using no th ing  bu t  p ropr ie ta ry  equipment.
This  is t he  sor t  of  layout tha t  can be seen at  Nu remberg .  Paris. Mi lan o r  o the r
of t he  great European Toy Fairs each year bu t  wh ich  strangely enough never
are available for t he  publ ic  to  see unless they  are i n  t he  t rade.  Ano the r
feature we  hope to  in t roduce w i l l  be an oppo r tun i t y  for members o f  the
publ ic  t o  operate  a layout  on  display. He re  numbers must  be l im i ted  bu t
the re  w i l l  be a chance for everyone v is i t ing the  show to t ry  and obta in  some
idea of  the  feel o f  a b ig  layout and we  hope go home  enthused to  achieve t he
same himself.

GRAND LAYOUT  COMPETIT ION . . .
We are of fer ing prizes of :

First Prize— £50. Second Prize— £30. Th i r d  Prize— £20.
for t he  best c lub o r  individual layout .  The layouts displayed w i l l  be  l im i ted
to 200 sq. f t .  wh ich  gives a max imum size of  about  16 x 12 ft. Gauges el igible
w i l l  be O gauge. OO gauge, o r  N gauge and t he i r  f ine scale equivalents.

How to  en te r  is simple—a club o r  an individual has on ly  to d rop  us a l ine
and send a photograph of  the layou t ;  if possible a rough  sketch plan and a

, we  are
Railways.

OTHER COMPETIT IONS . . .
There  w i l l  also be addit ional compet i t ions for O gauge, OO and N gauges:
First  Prize—£10. Second Prize—£7. Th i rd  Prize—£5

in  each of these classes prov ided en t ry  is not less than twe lve  models, should
i t  exceed twe lve  then  we  wou ld  d iv ide i n to  addit ional classes, i f  less than six
entered i n  any class then  the  pr ize rate wou ld  be halved. Classes w i l l  be
open fo r  ent i re ly  scratch bu i l t  locomotives, locomotives bu i l t  f rom any k i t
sets available and for best finished model  addit ional classes w i l l  cover ro l l ing
stock as passenger coaches, ancient o r  modern ,  goods wagons of  al l  sorts,
including pr ivate owners ’  wagons, w i t h  special pr ize for the  most  or ig inal
design. There  w i l l  also be prizes for l ine-side features, low rel ief  bui ldings
and stat ion bui ldings, whole ly  or ig ins!  o r  based on  k i t  mater ia l  w i t h  natural ly
t he  emphasis towards or ig inal  wo rk  i n  case* of equal me r i t .  There  are no
en t r y  fees for any of  t he  compet i t ions.  En t ry  fo rms are available on  demand.

SOUVENIR  HANDBOOK&  GUIDE . . .
The first o f  t he  new  MODEL  RA ILWAYS  comes ou t  on  August 13th and w i l l

contain a special Exh ib i t ion  Souvenir Handbook and Gu ide  Supplement.

ADMISSION . . .
Hours  of  Opening:—

The exh ib i t i on  w i l l  be open on the  26th August 1971 at 10 a.m. and w i l l
cont inue th rough  daily to  9 p.m.  except Sundays, when i t  w i l l  be closed,
and w i l l  f inish on  Saturday, September 4 th  a t  7 p .m.

I t  w i l l  be  open on  the  two Saturdays and on  the  Bank hol iday Monday a l l
day.

Prices of  Admission:  —
Price of  admission at t he  door  w i l l  be  25p adul t ,  1 5p ch i ld ,

as anyone s t i l l  at school. Ch i ld ren  under  5 who  have no t
are accompanied w i l l  not  be charged.
Reduced admission charges for pre-booking as under :—

Single and small number  pre-booking t ickets available from these offices.
Adu l t  22Jp, Ch i ld  J2 |p .  Parties of  more than 10 :  Adu l t  20p, Ch i l d  lOp.
Teachers r e  parties free— one per  10 i n  par ty .

A chi ld  is regarded
star ted school and

A combined family t i cke t  can also be bought  i n  advance.

13 35 BRIDGE ST.
HEMEL HEMPSTEADExhibition Organiser MODEL & ALLIED PUBLICATIONS LTD.

KINDLY MENTION "MECCANO MAGAZINE"  WHEN REPLYING TO ADVERTISEMENTS
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In this issue, rather more space than usual is devoted
to one article, that on “ Hydroponics,” We believe that
this rapidly expanding method of growing high quality
food will in future years do much to reduce the number
of people in under-developed countries suffering from
starvation, and that it will also contribute to the better
standard of living of advanced countries. So much land
everywhere is unsuitable for economic crop-growing
and can support only a few sheep or  cattle, yet hydroponic
farms can be built anywhere. In the British Isles,
Wales, Scotland, the Yorkshire Moors, and many
other under-developed areas could all be made into
really productive farming regions, while overseas there
is no limit to the possibilities.

In our view, just about all readers of this journal will
have their lives touched by hydroponics. We thought
that individuals and schools would like to learn about
it and perhaps conduct some simple experiments, hence
our extended coverage of the subject.

Plastic Meccano
As firm believers in the value of constructional toys,

we have always been in favour of Meccano in its plastic
form. New developments in this direction are discussed
on page 330; the photograph on this page shows the
completely new parts now introduced, which, with the
caterpillar track, broaden the scope of this creative
hobby enormously.

Meccano Exhibition
Readers in the South of England who missed the

excellent exhibition of modern and historic Meccano
equipment displayed at Hurstpierpoint, near Brighton,
last August will have another change this July to see
much of the rare material that was on show—and a
great deal more besides. Mr. Peter Matthews, the
organiser of the last Exhibition, will be holding another,
larger Show at Hurstpierpoint on the afternoon of
July 3rd at the St. Lawrence Fair Recreation Ground,
Hurstpierpoint, aided by members of the Holy Trinity
Meccano Club.

Spanner, who visited the 1970 Exhibi-
tion, was tremendously impressed with it
and  strongly recommends everyone
interested in Meccano to visit the 1971
Show, where they will find every stage of
xMeccano’s 70-year history authentically
illustrated by literature and models built
with period equipment. Everything from
the first 11 Mechanics Made Easy ” to the
very latest electronic construction will be
there for all to see, so make a point of
being in Hurstpierpoint on July 3rd. The
Exhibition opens at 2 p.m.

Former Editor
It  was with deep and sincere regret that

we learnt of the death in April of Mr.
Ellison Hawks of Southport, Lancs., a
former Editor of this Magazine and author
of no less than 70 science and motoring
handbooks. He was aged 82.

Mr. Hawks joined the staff of Meccano
Ltd. in 1921 as Advertising Manager, a
position which also included the Editor-
ship of “ Meccano Magazine.” During

Sample  of al)  the  new parts  now included in the
Plastic Meccano system:  P87 5-holc  Girder. P88
4-  hole Girder. P89 3-hoIe Girder.  P90 2-  hole
Girder.  P91 Caterpillar Track, P92 Ring Bolt,
P93 Bevel Gear, P94 Worm Gear, P97 Fishplate,

P99 Hexagonal Key and Ring Spanner.

P90P88

-1
l > P94

P97

P92

ON THE EDITOR’S DESK

his time in the editorial chair he greatly increased the
circulation and quality of the Magazine, building it up
into the finest boy’s paper ever published. He was also
an enthusiastic administrator of the Meccano Guild and
Hornby Railway Company, doing much to further the
enjoyment to be obtained from these two hobbies.

After leaving Meccano in 1935, Mr.  Hawks became
General Editor of the Amalgamated Press, publishers
of periodicals such as “ Dog Owner,” and also formed
Real Photographs Ltd., suppliers of railway, aeroplane
and ship illustrations.

Mr. Hawks is survived by two daughters and a son
and we, the present staff of “ Meccano Magazine,” as
well as his old colleagues at Meccano, would like to
offer our sincere condolences to them in their bereave-
ment. Mr. Hawks will continue to be remembered by
all who knew him.

We also very much regret to report the death of John
Edwards, Chief Designer of Airfix Products Ltd. since
1956, at the very early age of 38. John was a quiet and
most likeable man and an extremely clever one. His search
for perfection is evident in the kits for which he was re-
sponsible, which are enjoyed by millions all over the
world. He will be sadly missed.

meccanoindex.co.uk
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FIRST-EVER BRITISH R/C CAR RACES
Crowds of spectators got their first taste of the thrills

of radio-control car racing at the meeting organised by
our sister magazines Model Cars and Radio Control
Models at Berkhamsted over Easter. Some 40 cars
arrived, all to I 8 scale, and there was some exciting
running round a 440 yard course marked out with
yellow tapes and polythene bottles. Naturally, with
so new a hobby, there was much to be learned, and
participants learned more during this two-day meeting
than they could have found out in a whole season of
solo running. Reliability must be the watchword —
that and front suspensions able to take collisions with
other models as well as immovable objects !

At the moment these little cars are fairly expensive
—around the £8o-£ioo mark—but development will
bring the prices down. Chief cost is the radio, though
this can be used in other models such as power boats,
yachts, aircraft, etc. At Meccano Magazine we are
already working on a simple approach to a competitive car,
but of this more in due course. It is certainly a lot of fun.

Picture above shows t h i r t y  o f  t he  cars which ran.  Top row be low,
le f t  t o  r i gh t ,  gear “ box  ” and R C c lutch pro ject ing f rom the  back
in  t r ue  F l  style; smart  McLaren 8A  by  Don Careless f rom Por tsmouth ,
and a Mardave Mat ra  of “ Ecurie MAP, ’  Bo t tom row,  Tom L i t t l e r
of  Mainstream i n  smart orange coveralls, using an e lect r ic  s ta r te r
( rubber  d rum turns  engine f lywheel by f r ic t ion,  can also be done
w i t h  an upside-down bicycle); Portsmouth's Fred Body making ad-
justments t o  another neat Matra;  and Ke i t h  Plested w i t h  a Heath

Spectre, a popular  k i t  car.

Opposi te  page, lef t  hand column,
suspension on  f

iKH nang to iumr i ,  top to  bo t tom,  scale-type f ron t
p ro to type  of  Mainstream’s Ford G.T.40; complete

Mardave Matra by  Aeromodel le r  Ed i to r  Peter  Richardson w i t h  body
off—note  spur gear dr ive ,  neatly enclosed radio,  and motor  heat
s ink ;  double be l t  d r i ve  and mo to r  laid f lat t o  use chassis as heat s ink ;
and a nicely painted Dynamic Porsche by Ben Cooper .  Right-hand

more  room  is obvious i n  sports  car layout  —note  receiver
mounted on  outboard chassis pans; sandwich box  and

soap box  pro tec t  radio i n  th is highly-engineered be l t  d r i ve  mode l ;
another  F l  car w i t h  plastic bo t t l e  fuel tank and large size cy l inder  head
heat s ink ;  t he  internals of  Cooper’s Porsche wh ich  uses a Humbro l

th inners t i n  as a silencer expansion chamber.

co lumn,  much
and batter ies

meccanoindex.co.uk
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HYDROPONICS
J. Sholto Douglas, B.Sc.,
Dip. Agri., Dip. Econ., is a
consulting member of the
international Working
Group on Soilless Culture.
Here heexplainsthe basics
of this tremendously im-
portant method of food

production.

I JAVE you ever seen or read about soilless farms and
-11 gardens where plants grow in hydroponics without
any need of earth and manures ? If so, then you will
certainly remember how very different this modern
scientific system of cultivation is from the familiar and
often rather old-fashioned ways of digging and ploughing
the ground that man has been using for thousands of
years. Not only different, but also much more efficient
and easier, for hydroponics gives bigger harvests of
vegetables, grains and fruits and greater numbers of
flowers in shorter periods of time, without any hard
manual work, than do ordinary gardening and farming
methods. This is why soilless crop growing is spreading
so rapidly throughout the world today.

The term hydroponics means literally “ water-
working ” and is derived from two Greek words, hydvr
(water) and ponos (work). Plants grown without soil
obtain their nourishment from properly balanced
mixtures of fertiliser chemicals and water, called nutrient

solutions, which are applied to the crops at regular
intervals. Their roots are supported in beds of
aggregate, usually formed from stones, sand or similar
inert materials and sometimes on wire mesh trays
placed over tanks of solution. There are several methods
of hydroponics in use at present, but they all conform
to the same basic principles.

Hydroponics is exceptionally valuable for growing
crops in places where normal gardening or farming with
soil would be impossible. This applies particularly to
deserts and barren regions like the Sahara or Siberia, as
well as the dry arid countries of the Middle East. In
Antarctica, too, the system has produced excellent
results. Industrialised lands where there is a shortage
of space for agricultural activities have also found
hydroponics helpful. In the United States and Europe
many commercial growers and amateur gardeners now
employ soilless methods to raise greenstuff and flowers
inside towns and cities or in large glasshouses. Because
of its high output, low cost and virtually automatic
operation, hydroponics offers numerous advantages in all
these kinds of places.

During World War I I  (1939-45) soilless farm and
garden units were built at many military and air force
bases, to supply troops with fresh vegetables every day.
This helped to maintain the health and morale of fighting
men. The experience gained at the time later assisted
the further development of hydroponics for peaceful
purposes. One particularly interesting aspect of modern
plant growing without soil is its value in the exploration
of space. Before long, we may expect to see colonies
established for human settlement on the Moon and Mars,
as well as possibly on other planets. Plans now exist
for constructing hydroponic units in these places to
supply astronauts and settlers with regular quantities
of fresh greenfood.

To  understand just how plants thrive in hydroponics,
let us take a short lesson in botany. If you look at any
vegetable or flower growing in a garden or farm field
you will see that it consists of two main parts—the stem
and foilage above ground, and the roots fixed in the
earth. This division illustrates how plants live and from
where their food comes. While the leaves are in contact
with the air and absorbing light and carbon dioxide, the
Heading picture  show a newly-constructed hydroponic farm in
Florida. On  the left, design for a hydroponic lunar farm.  Such
installations will be the only possible way of producing fresh

food In Moon or planetary colonies, (flraunng by R.  .4. Smith)

I
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ROOTS

MINERAL SALTS
What a plant needs to  grow.

Here we  can  see how hydroponics supplies  a l l  the needs for
good plant growth,  without us ing  any soil .  Nature gives us
light,  a ir ,  and water—or  we  can provide them  ourselves -whi l e
instead of the  earth  employed in ordinary farming  and garden-
ing,  we  subst i tute  an  aggregate  to  hold the roots in place and
add ferti l iser  salts  to  give the  plants food. Heat can come  from
the sunshine  or  e l se  f rom  common  artificial methods  of supply-
ing warmth,  l ike  electricity, gas  or  oil heating systems.

roots are engaged in drawing up water and important
mineral salts from the soil. Additionally, both parts
benefit from the stimulating heat of the sun. So we
know that plants require light, air, water, heat and
mineral salts in order to grow.

In ordinary gardening and farming, Nature and
man’s good husbandry may supply the plant’s general
needs. But often there are times when something is
missing. Finding good soil is frequently a serious
problem, especially in deserts and waste lands or inside
towns and cities. Again, the soil can be deficient in
mineral salts and even when manures are applied there
will be imbalances in the quantities of essential plant
food which cause bad growth of crops. Water utilised
for soil irrigation can soak away and be lost in evapora-
tion. The tasks of digging and ploughing are laborious
and costly.

In hydroponics, the place of the soil is taken by
aggregate beds or tanks. These cannot wear out or
become eroded. The plants receive their nourishment
from die carefully prepared solutions, containing all
vital mineral salts, that are applied regularly. So crops
are assured of maximum care and the uncertainties of
ordinary gardening and fanning are eliminated.

Although a new system, soilless growth of plants is
based upon a long history of scientific investigations and
experiments. During the Middle Ages, people thought
diat crops were nourished by water. As one ancient
manuscript put it “ . . . for the nourishment of
vegetables the water is almost all in all . . . the earth
only keeps the plant upright.” In  1699, however, John
Woodward, a Fellow of the Royal Society, published
Thoughts and Experiments on Vegetation, in which he
asserted that earth and not water is the matter that
constitutes vegetables. Not until 1804 did a clearer idea
of the facts emerge when Nicolas de Saussure found
that plants needed nitrates and mineral substances for
healthy growth. By the middle of the nineteenth
century, Jean Boussingault has introduced controlled
methods of raising seedlings in sand, quartz and charcoal,
to which solutions of known chemical composition were
added. In i860, Julius von Sachs published in Germany
the first standard mixture of fertiliser salts for laboratory
work in plant growth.

The value of these early discoveries was not fully
understood for many years. Finally, in 1929, William F.
Right,  a fine show of  caulif lowers  and beetroot in  a hydroponic

garden in Calcutta.

Gericke, a professor of the University of California,
devised a large scale installation for growing plants
without using soil, based on the work of the European
pioneers. Calling the system “ hydroponics,” Dr.
Gericke began to draw attention to its practical
advantages. Soon, the interest of other scientists was
aroused and hydroponic test units were set up in many
countries. Today there are few lands where soilless
cultivation is unknown and numerous scientific institu-
tions are now engaged in the further development of the
science. Hand in hand with research has gone the
extension of practical soilless farming and gardening,
both for commercial purposes and as an interesting
hobby for home gardeners.

Interesting new developments during the past year or
two include the enlargement of the hydroponic farms at
at Moscow and Kiev in Russia. These are chiefly
hothouse units, producing vegetables and fruits for town
dwellers. Several oil companies in north Africa and the
Middle East operate big installations which turn out
thousands of tons of crops like tomatoes, lettuces and
cucumbers for consumption by workers living in these
desert regions. In  the United States and Canada there
are many hydroponic flower, fruit and vegetable
gardens, especially in Florida, California, Colorado, the
Middle West and the eastern seaboard States, while in
Mexico, Puerto Rico and the Dutch Antilles soilless
cultivation is well established. The Spanish government
sponsored the use of hydroponics in the Canary Islands
and growers there now export hundreds of tons of
tomatoes annually from soilless units to the British
market.

Other places where you can see hydroponic farms and
gardens working are Kuwait, on the Persian Gulf,
japan, India, South Africa, Australia, the Netherlands,
where the government pays for a hydroponic advisory
department, France and Germany, Italy, Sweden,
Poland, and many more areas. In  England, several
commercial firms produce tomatoes and salads without
soil. The University of Reading in Berkshire carried out
trials in soilless cultivation as long ago as the 1940’s.

W 4*-
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Left, th is  “ grass  factory," little bigger than the average
dining room, can produce one  ton of fresh fodder every day.
Seed hopper i s  on  r ight  and auger for delivery of forage or

sprouted grain  on left.

Despite its advantages soilless plant growing needs
proper care and the rules must be followed. Good
results cannot be obtained if the work is not done
well. Because hydroponics operates on scientific
principles it is necessary to check each task exactly.
But where the right efforts are made, growers will
benefit. Higher yields, better quality produce, much
saving of time and labour, quicker maturity of plants
combined with reduction in space used, no hard manual
jobs, lower costs, improved control of crops, no weeding
and absence of dirt and smells are just a few of the
advantages of soilless cultivation. Returns are consistent,
year after year. The system can of course be employed
in places where ordinary gardening and farming would
be impossible. To  be able to produce vast amounts of
foodstuffs for the hungry regions of the world by means
of hydroponics is a very important factor in raising
living standards of the poorer nations.

Plants grown without soil are provided with all the
necessary nutrients to enable them to attain full size
and quality. This also means that they will supply
the people who eat them with plenty of vitamins and
minerals. The mixtures of fertilizers and water that
make up the hydroponic crop solution contain vital
elements like nitrogen, potassium, phosphorus, calcium,
magnesium, manganese, iron, and boron—all of which
are converted by the plants into food for human beings
and animals. Naturally, the better the growing condi-
tions the more palatable and nutritious will be the
vegetables and fruits that are produced. This is why
hydroponic greenstuff is so well liked, with its superior
taste and flavour. Trials have shown that bread baked
from soilless cultured wheat is of higher quality, while
it is possible to add extra calcium for babies or more
iron for invalids to hydroponic tomatoes and other
produce.

The balanced nutrient solutions used in hydroponics
account largely for the big harvests, Tomatoes yield
crops of up to 200 tons per acre three times a year,
lettuces mature twenty-five per cent quicker than soil
raised salads, and potatoes and root vegetables do
equally well. Flowers, including roses, carnations and
chrysanthemums, together with many other types,
produce fine blooms. Mushrooms, too, can be culti-
vated in special soilless composts. To  meet particular
needs it is also quite practicable to grow algae in plastic
tubes, employing hydroponic nutrient solutions. Algae
may be processed into acceptable human and animal
food, useful in times of famine.

To  encourage the development of hydroponics on a
world basis and to facilitate the exchange of information
between countries, the International Working-Group on
Soilless Culture (I.W.O.S.C.) was established in 1956.
The chief secretariat is located at the Centre for Plant
Physiological Research, P.O. Box 52, Wageningen, The
Netherlands. I.W.O.S.C. distributes literature on
hydroponics, arranges periodic conferences and main-
tains a register of consultants in different lands.

Experiments
To  make simple hydroponic units at school or in the

home is very easy. Here are two experiments that you
can carry out. Not only will they demonstrate how plants
grow without soil but they will also provide useful aids
to learning about botany and nature study.

Inside  a large mushroom farm. The crop grows in troughs In
soil less substrate.

Recently, in addition to vegetable and flower growing,
successful results have been secured with the production
of green forage for dairy cows. Hydroponic units of
special design have been made that can speed up the
growth of grass so that from the sowing of seed to
harvesting takes only six days. The value of the process
during harsh winter months when there is no outside
grazing is very great for farmers. These installations
have become known as soilless grass factories.

Formerly, hydroponics was rather a complicated
system to use and special equipment was necessary.
This tended to discourage ordinary growers and
amateur gardeners from taking up soilless culture.
Recently, however, very simple methods have been
developed that can be operated without difficulty by any
person following a few straightforward rules. Procedures
have been standardised as more knowledge of how plants
respond to hydroponic conditions has become available.
At the end of this article one or two experiments have
been suggested, so that you can try out the simple
technique for yourself.

meccanoindex.co.uk



Ju l y  19713TJ

A.
1. Obtain a light wooden tray or box of the kind used
for packing fruit. Greengrocers will be able to give you
one. This will measure up to two feet in length by one
to one-and-a-half feet wide and be about six inches
deep. Place the box on a table or similar stand. Then
take some polythene sheeting, or opened bags of this
material, like those employed for wrapping various large
goods. Line the box or tray carefully with the water-
proof plastic, turning it up at the sides and ends and
fixing it with drawing pins to the top edges of the box.
Now, using a gimlet, make small holes half an inch from
the bottom of the box, two in each side, and two at
one end only. Pur two small stones or a strip of thin
wood under the other end so as to raise it about three
quarters of an inch. Finally, put little plugs in each of
the holes you made. These will pass through both wood
and plastic.

Your hydroponic container or bed is now ready,
awaiting filling. Sometimes these devices are also
termed troughs or tanks.

Alternatively, you can make a frame of the same
dimensions using Meccano parts (girders and strips) and
line it with polythene to form a watertight " basin.”
Pierce the plastic with a sharp pencil point or skewer to
make the necessary holes, as you would with the wooden
box, and staple some stiff cloth or strips of bicycle repair
patches around them to stop any tearing. Then plug
the holes as already instructed.
2. Next, collect some small stones or gravel not over a
i inch grade. This means that the diameters will not
exceed this size. At the same time obtain some clean
sand. Mix together well three parts of the small stones
with two parts of the sand, measuring the amounts by
volume, i.e., use a tin or  cup to get rhe correct quantities
—do not weigh them as stones and sand are different
in density. The mixture of stones and sand is called the
aggregate. Fill the hydroponic bed or trough you have
made with enough aggregate to come up to within a
quarter of an inch of the top, smoothing it over carefully,
so that it is quite level. Instead of stones and gravel
you can use cinders that have been soaked in water and
well washed, or vermiculite. The latter may be obtained
from garden stores. But always see that you make the
aggregate from a mixture of three parts of the coarser
material and two parts of sand.
3. The hydroponic container with its aggregate will now
be complete. Using a jug or can or a piece of piping,
run water unto it. Allow as much water as will thoroughly
dampen the aggregate, so that it feels like a wet sponge
that has just been lightly wrung out. Do not overwater
or leave too dry and ensure the aggregate is moist in all
parts.
4. The next job is to sow seeds or plant young seedlings.
To  begin with, try easy-to-grow crops like lettuces or
tomatoes or some annual garden flowers. Take about a
dozen good seeds of the plants you prefer and sow
them by pushing them gently down into the moist
aggregate with a small stick. Do  not bury them more
than half an inch deep. A hydroponic bed of the size
mentioned already will have enough space for six or
eight plants. So put the seeds two together at equally
distant intervals, with three groups of two each down
one side of the container and the same number along
the other side. See that they are covered by the
aggregate and not left exposed to the light. When the
seeds have germinated after a week or so and are
growing strongly, pull out any weaker ones, to allow the
strong plants in each group to develop by themselves.
The object of sowing seeds in pairs is because sometimes
a seed may fail to grow well, due to a defect in itself, and

A Simple Hydroponic Trough WATER INLET PIPE
TROUGH

AGGREGATE

DRAINAGE HOLES
POLYTHENE SHEET

LINING
LENGTH 2 FT.

WOODEN
BOX

WIDTH FT

it saves time to have a second one ready to take its place.
At the same time, if necessary you can always move a
seedling a few inches either way to get equal spaces
between the number you decide to leave in the bed.

If you wish to use young seedlings, bought from a
shop, be sure to wash their roots carefully before
planting them in the hydroponic container. This can
be done by holding them under a slowly running tap.
Make small holes in the aggregate at equal intervals,
drop in the seedlings, taking care that their roots are
not turned up, and gently rake back the stones and
sand or other mixture around them. The stems should
be firm and steady and not left to wobble about.
5. All is now ready for the final stage—applying the
nutrients. These are the mixtures of fertilizer chemicals
which supply the plants with food. To  prepare them
you require a weighing scale. The fertilizer salts may

TWO SEEDS SOWN TOGETHER

Seed Sowing

Sow at  equally  distant  intervals, with three groups  of two  seeds
down one side of the trough and the same number  along the
other s ide.  Later, as  the  young plants  grow,  remove the weaker
seedling in each group, leaving only the  s t rong  one  to  develop.

DIBBER OR STICK FOR MAKING
HOLES IN  THE AGGREGATE

DROP THE SEEDLING
STRAIGHT DOWN d

Planting
Seedlings

After washing off any  dirt  on  the  roots of the  seedl ings  that you
are  going to  plant, make holes  in the  aggregate and drop  >n the
young plants, taking  care that their  roots  are  not turned up  and
lie properly. Then gently rake back the aggregate  around the

stems, seeing that they stand firmly.
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Do this every week, as plants grow. Use the same rate
of application each time.

General care: Looking after a hydroponic unit is
straightforward. See that the aggregate in your trough
or bed is always properly moist. If it becomes too wet
and there is excess water standing in the container, pull
out the plugs from the holes in the sides and end. This
opens the holes for draining. Replace the plugs after
about an hour. Doing this from time to time also
assists air to circulate through the aggregate. Always
remember to apply the nutrient mixture regularly
every week, keeping the day for sprinkling and watering
them in the same. By correct applications every seven
days good growth will be assured, In between, if
the aggregate looks a bit dry, add more water. Make
sure that it is continuously moist just like a damp
sponge. The water spreads through the bed by capillary
attraction.

Keep troughs or containers clean and tidy. When
plants are ready for harvesting or cutting flowers, pick
the vegetables, fruits or blooms. Then you can take out
the old roots, rake the aggregate over and sow or plant
a new lot. I t  is also a good plan to pour a little extra
water over the aggregate in the bed after opening the
drainage holes, every three months, to flush it through
and freshen it up. Then plug up the holes again for
more plant growing.

B.
1. Take some suitable container, such as an old sink,
a plastic plant growing trough, a glass fish tank, or
some other watertight trough, of not less than six inches
depth. Even bowls and basins will do. If the container
you choose is made of galvanised iron then you must
paint it inside with a good quality paint or varnish, but
not tar. Otherwise, most waterproof materials are
satisfactory. Here again, you can of course, use a frame-
work of Meccano parts, with a stout polythene bag
lining that will hold water.
2. On the top of the container place a wire mesh frame.
You can use A inch gauge wire netting to make this,
with rigid supports at the ends and sides so that it
cannot sag. The frame can be hooked onto the top of
the container or fitted with small legs to hold it in
position.
3. Now obtain some shavings from a carpentry shop or
some wood wool. Coarse peat moss is also satisfactory.
Place the material carefully on top of the wire mesh,
making a bed which can be used for seed sowing or
planting. This bed should be fairly loose and level. A
good thickness to aim for is about two inches.
4. The next job is to fill the container with nutrient
solution. Prepare this by mixing up the following
formula :

j l r

' r M 4 <9flM

A fuchsia growing  in  a pot  wi thout  so l i .

be in your school laboratory or can be obtained from
chemists’ shops, garden stores or places like Woolworths.

Weigh out on the scale the following quantities of
fertilizer chemicals:

Chemical Amount
in Ozs. OR in grammes.

Sulphate of Ammonia 5 142
Superphosphate 3i 99
Sulphate of Potash 2A 7 i
Sulphate of Magnesia 42

When you have done this, mix all the chemical salts
together thoroughly. Then take as much Sulphate of
Iron as will cover the nail of your little finger and add
this to the mixture, stirring it all up carefully.

This is the nutrient mixture, also called the formula.
I t  should be stored in a dry box or bottle and not
allowed to get damp before application.

To  use the formula, allow not more than J oz. or
some 14 grammes of the complete mixture to each 2
square feet of the surface area of the hydroponic con-
tainer every week. For a bed or trough of the size
suggested for this experiment (about 2 feet long by 1 to
1A feet wide) 15 grammes of the nutrient mixture
weekly will do very well.

So now, having prepared the nutrients, take 15
grammes of the formula and sprinkle it evenly all over
the surface of the aggregate in the container. This must
be done just after sowing or planting of seedlings.
Then pour water gently from a jug or can on to the dry
salts lying on the aggregate to wash them down amongst
the roots and the stones and sand. Or else spray them
carefully with water from a sprinkler fitted on a pipe or
a piece of rubber tubing. What happens is that the dry
chemical fertilizer mixture is dissolved by the water and
forms the nutrient solution which supplies the plants*
roots or germinating seeds with food.

Chemical Grammes.
KNO3 Potassium nitrate 1 .00
Ca3(PO4) 2 Calcium phosphate 0.50
MgSO4 Magnesium sulphate 0.50
CaSOj Calcium sulphate 0.50
NaCl Sodium chloride O.25
FeSO< Ferrous sulphate O.OI
This mixture was employed by Julius von Sachs in
i860 for soilless cultivation. I t  is known as Sach’s
solution, after it has been mixed with water.

Dissolve the above quantities of nutrients in one litre
of distilled water. You will probably find that one litre
of solution will not be enough to supply your hydroponic
tank or container, so you can multiply the quantities of
the chemicals by any figure you want, keeping the
relative proportions constant, to prepare larger amounts

meccanoindex.co.uk



329 Ju l y  1971

rubber tube either with the mouth or by means of a
bicycle pump. Every fortnight add fresh solution as
necessary to see that sufficient is present. Growing
plants use up the nutrient solution quite rapidly.
8. When making such hydroponic tanks or containers
it is just as well to leave small gaps between the edges
of the wire mesh frame and the tops of the containers.
This allows for additional air to enter and permits the
solution to be poured in easily as well as making
inspection of the level simple.

If glass containers are used cover them with black
paper or cloth. The roots must always be kept in the
dark.

Hydroponic units can be made of one or many
troughs or containers. The beds can be large or small.
But it is best to start with one small container; as you
learn to operate this you can gradually expand. Usually,
troughs are arranged in rows, with space for moving
between them. In  large scale units there may be
complete automation of the work and in fact some
installations now use computers to control the application
of the nutrient formulae, with mechanised plant and
harvesting.

HOOK FRAME OF WIRE MESH BED OF SHAVINGS
\ \ OR WOODWOOL

t J "  A,R SPACE

ROOTS DESCENDING NUTRIENT SOLUTION
INTO SOLUTION

Experiment B.  How to arrange  the container.

up to any number of litres. The chemical salts will no
doubt be available in school laboratories or can be
obtained at any good chemist’s shop. Distilled water
is common in laboratories or may be bought at garages.

Pour as much nutrient solution into the hydroponic
container as will fill it just up  to the base of the wire
mesh frame. To  avoid any overflowing of the liquid
it is best to let the frame down an inch or two below the
rim of the tank or basin. By supporting it on legs or
with hooks this can easily be done.
5. After the tank or container has been filled with the
solution, moisten the bed of shavings or wood wool
with ordinary water and sow the seeds or plant small
seedlings carefully in it at suitable intervals. The bed
■has to be kept damp constantly—if it is allowed to dry
out the plants will die.
6. In due course, the roots of the young plants will
descend through the wire mesh supporting the bed into
the nutrient solution in the tank below. When this
happens, lower the level of the solution an inch or so
to give an air space. The roots will go on growing
downwards. You can let the solution height fall con-
tinuously until no more than two or three inches remain
of die liquid. As long as a good proportion of the roots
stay in contact with the solution satisfactory growth will
occur.
7. I t  is necessary to see tliat the solution in these kinds
of hydroponic containers is well aerated. At intervals
of two or three days, blow air into the liquid with a
Hydroponic lettuces in the Canary Islands—  with, apparently,

a lecture In progress.
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CAR OUTLINE COMPETITION
Last month’s vehicle was, of course, Dinky Toy No.
308, Leyland 384 Tractor. The first 50 correct
identifications out of the sack were :—

Peter Aicock, Luton, Beds; Tony Baldwin, Devon; J .  G. Ball,
Stockport, Cheshire; David Biggs, Boreham Wood, Herts; Paul
Burgess, Wilts; Nicolas Burrows, Crewe, Cheshire; David Buss,
Ingatestone, Essex; Nigel Cole, Suffolk; K .R .  Cowley, Sheffield ; Neill
Cudlip, Redruth, Cornwall; G. Davey, Sussex; A. Davies, Farn-
borough, Hants; Nigel Dixon, Folkestone, Kent; Graham Dowle,
Sidmouth, Devon; A. J .  Drake, Cambridge; David Dungworth,
Yorkshire; Giles and Aidan Favell, Birmingham B17 8NR. C. Gadd,
Holmes Chapel, Cheshire; P. Gibbs, Bournemouth, Hants; Michael
Guest, Axminster, Devon; N. C. Hart, Consett, Co, Durham; R.
Hellier, Crewkerne, Somerset; Robin Hoad, Hastings; B. Jarman,
Billinghurst, Sussex; Stephen Lambley, Loughborough, Leicester-
shire; lan Lunn, Sheffield S2 3DX ; L. P.  Mills, Virginia Water, Surrey;
T. J .  Moore, Crowborough, Sussex; David Newcombe, Tavistock,
Devon; Mathew North, London SE3 8RW; Trevor Parkinson, Lancs;
Nigel Peat, Aidershot, Hants; M. Prior, Malvern, Worcs; Peter Raby,
Chesterfield, Derbyshire; A. Sartain, Mclksham, Wiltshire; Kevin
Saunders, Southampton, Hants; Raymond Smietana, Hornchurch,
Essex; Colin Smith, Wokingham, Berks; Andrew Spencer, Coventry;
J .  H. Stainsby, Stamford, Lincs; Michael Straw, Southend-on-Sea;
S.  J .  Taylor, Wells, Somerset; J .  Tibbitts, Scascale, Cumberland; J.
Tomkins. Defford, Worcs; Michael Tully, Blaydon-upon-Tyne, Co.
Durham; Michael Vincent, Brighton, Sussex; Ian Watts, Aylesbury,
Bucks; Peter N. Wiltshire, Wilts; William Yates, Witney, Oxen;
Now here is this month’s. Write
what it is on the coupon or on a
card—don’t forget your name and
address—and there will be 50 of
them sent to the winners.

COMPETIT ION ENTRY FORM

The vehicle illustrated is

Name....................................... * Age

Address
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71 SPECIAL PLASTIC MECCANO SYSTEM
GREATLY EXTENDED, SAYS ‘SPANNER’

Plastic Meccano, the “ Junior ”
version of the famous metal Meccano
miniature engineering system, is
acknowledged by Meccano Tri-ang
Limited as being their most success-
ful new product since the intro-
duction of Dinky Toys 35 years ago.
Like the metal system, Plastic
Meccano consists of a comprehensive
range of interchangeable (although
much larger) components, all of
which are based on sound engineer-
ing principles, and it has the added
advantage of being designed for use
with many of the metal Meccano
parts. As a result, it has the same
“ timeless ” potential as traditional
Meccano, which means that it will
be just as “ modern ” to the
youngsters of 50 years time as it is
to those of today.

No  timeless model -bui ld ing
system could remain completely
modern, however, without periodic
extension and expansion. Metal
Meccano has been revised regularly

but one of the new parts, to be
described later.

In addition to the main Sets, two
Conversion Sets have also been
introduced, the 200X and the 300X,
the former converting the 200 Main
Set into the 300 Main Set and the
latter converting the 300 Set into the
400 Set. Like metal Meccano, of
course, it must be remembered that
the Conversion Sets are intended
purely for conversion—to be added
to the appropriate Main Set—and
are not designed to be used for
model-building on their own.

The Workbox, being intended
mainly for group work in schools, is
a special, large Set, housed in a
strong wooden box which is itself
drilled with standard-spaced holes
to enable it to be used as a base for
suitable models. Under the revision,
the wooden box remains, but its
contents have been widely readjusted
to incorporate a number of the new
parts. The existing Gears, Sprockets
and Nuts and Bolts Accessory Sets,
on the other hand, continue un-

in its 70 years history, and the time
has now come for the first major
improvemen t s  to  t he  P l a s t i c
Meccano system. The system, in
fact, has been significantly extended
to improve its scope with a new range
of Sets, several interesting new
parts, new instructions literature and
an entirely new and stronger
packaging system.

NEW SETS AND PACKAGING
Looking first at the Sets situation,

until now the range lias consisted
of four main Outfits, A, B, C and
Workbox, the latter being intended
mainly for use in schools. Under
the revision, Sets A, B and C have
been withdrawn and replaced by
four new Main Sets, numbered 100,
200, 300 and 400. Set 100 is
equivalent to the old A Set, but
Sets 200, 300 and 400 are quite new,
although they are, of course, made
up of standard Plastic Meccano
parts. The 400 Set also contains all

Left, Second of the main  Sets in the new
Plastic  Meccano range  i s  the 200 Set ,
seen here with the Lunar Module, one of
the many interesting models  that can
be  built with the Se t .  Pictures above,
left, containing a selection of ail the  new
parts introduced to  the Plastic Meccano
system this year i s  the 400 Set,  the lar-
gest main  outfit in the range, and right,
in addition to  the main Sets ,  the new
Plast ic  Meccano system includes two
Conversion Sets,  the 200X and the 300X.
Each of these Sets  i s  designed purely to
convert i t s  appropriate main  Set  into the
next larger main Set  and i s  not intended
to  be used by itself for modelling pur-

purposes.
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Smallest  of the new Plast ic  Meccano
Sets ,  the 100 Set,  equivalent in content to

the old A Set

changed because of their already-
proved appeal.

All the new Main and Conversion
Sets are packed in entirely new and
colourful boxes which, except for
the too Set, have broken away from
the original “ envelope ” design to
return to the more practical “ lidded ”
design. The parts themselves are
carried inside the boxes in shaped
recesses in vacuum-formed plastic
trays. The trays not only separate
the different parts to prevent every-
thing becoming hopelessly mixed up
together, but the shaped recesses
make re-packing the parts after use
extremely easy as it is usually
possible to tell at a glance which
parts go where. I think I speak for
everyone with any experience of
Plastic Meccano when I say that
the new boxes are a considerable
improvement over the old.

NEW PARTS
This brings us to the new parts

which have been added to the system
and it is here that some of the most
interesting advances have been made.
The new additions are as follows :

Part No, Description
P87 5-hole Angle Girder
P88 4-hole Angle Girder
P89 3-hole Angle Girder
P90 2-hole Angle Girder
P91 Caterpillar Track
P92 Eye Bolt.
P93 Bevel Gear
P94 Worm Gear
P97 Fishplate
P99 Hexagon Key and Ring

Spanner

Of all these parts, the most
important from a purely construc-
tional point of view are the four
Angle Girders. One of the set-backs
of Plastic Meccano in the past has
been that the inherent flexibility of
the Strips sometimes resulted in
larger constructions being rather
unstable and the new Angle Girders,
being perfectly rigid, overcome this
problem admirably. The Eye Bolt,
on the other hand, is more of an

extra with valuable although
less-essential uses as a cord guide,
part of a vehicle coupling, a side-
lamp representation, and so on. The
Bevel Gear, of course, when meshed
with another similar Bevel, will give
a positive right-angled drive at a

The  Plastic  Meccano 300 Set i s  one of the
larger of the new outfits  and includes a

useful selection of Gear  Wheels.

head of a Bolt, while at the other
end is a hexagonal key, designed to
fit into the recessed head of a Boll.
Both ends give a greatly improved
grip over the existing tool, allowing
more purchase to be applied, there-
fore care should be taken* to ensure
that the Bolts are not over-tightened,
with resulting damage to the Bolt
threads.

Of the new parts described,
samples of all of them are con-
tained in the 400 Set, with the
5-hole Girder, the Fishplate and the
new Spanner being included in the
300 Set and the Spanner only in the
200 Set. All the .Angle Girders are
contained in the Workbox.

CATERPILLAR TRACK
The only new part not contained

in any of the standard Sets is the
Caterpillar Track, this being omitted
because its tremendous value, both
to Plastic Meccano and metal
Meccano modellers, has warranted
the introduction of its own accessory
pack. The Track comes in the form

ratio of 1 : 1, while the Worm Gear,
when meshed with one of the
existing Gear Wheels, will also give
a right-angled drive, but with a
reduction ratio equivalent to the
number of teeth on the Gear Wheel.
If, for example, the Worm is meshed
with a 12-teeth Gear, the resulting
ratio will be 12 : 1. Please note,
however, that the Worm is non-
reversible which means that the
drive must be transmitted from the
Worm to the Gear Wheel. The Gear
Wheel will not drive the Worm.

Smallest yet one of the most useful
of the new parts is the Fishplate.
With a length equivalent to the
width of two Strips side by side and
with two holes, one threaded and
one smooth, it has many uses, from
locking two Strips or other suitable
parts together to providing raised
bearings for an Axle. The Hexagon
Key and Ring Spanner is a new
assembly tool produced in addition
to the existing open-ended Spanner.
At one end is a hexagonal ring socket
designed to fit over a Nut or the
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Of particular interest to  all Meccano
model lers  i s  the new Caterpillar Track
Pack. Containing a selection of dr ive
Sprockets and sufficient Truck Links to
make up  almost  47 inches of track* it can
be used wi th  both Plastic Meccano and
metal Meccano models.  I t s  dual use  i s
clear from the box, two s ides  of wrhich
carry the Plastic Meccano design and

two the metal  Meccano design.

COLOUR IMPROVEMENTS
Besides the introduction of new

parts to the Plastic Meccano system,
there have been a few colour
changes made to existing com-
ponents. The three parts originally
black are now blue, namely the Base,
the Handle and Knob and the open-
ended Spanner, the Hank of Cord
also being changed to blue, from
green. Although few, these changes
are a vast improvement, brightening
up the whole appearance of com-
pleted models.
NEW INSTRUCTION
LEAFLETS

With the revision of the Plastic
Meccano system have come new, full-
colour plans for suggested models to
build from the various main Sets.
Under the old system, you may
remember, there was only one single
Leaflet giving plans for all three
Sets A, B and C. Under the new
system there are separate Leaflets
for both the 100 and 200 Sets, with
a book-type Manual (as opposed to
a Leaflet") for the 300 and 400 Sets,
combined.

An added improvement over the
old Leaflet lies in the fact that each
of the new publications features a
complete contents list of all the
Main and Conversion Sets, together
with separate illustrations of ail the
parts, identified by their part
numbers. This is obviously invalu-
able when ordering extra parts and,
of course, lets owners of a particular
Set know precisely what components
should be contained in it. I t  lias also
made it possible for one or two of the
parts to be identified with their part
numbers on some of the plans,
where necessary, to simplify con-
struction. The plans themselves,
particularly in the larger 200/300
Manual, are generally clearer and
better-detailed than in the original
Leaflet.

All in all, therefore, the 1971
Plastic Meccano system is bigger,
better and more versatile than ever
before. I t  has changed somewhat,
but all the changes are improvements
and so we can look forward to a
youngster’s modelling system with
plenty of popular years ahead of it.
The new Caterpillar Track Links cl ip
together very easily in the same  way as
the ex i s t ing  Sprocket Chain Links. The
completed track i s  designed to  be  driven
by exis t ing  Plastic Meccano Sprockets,
e ight  of which are Included in the Track
Pack, four !O-teeth and four 20-teeth.

of separate track links, I in. wide,
which clip together like the existing
Chain Links to result in complete
lengths of realistic and effective
“ crawler ” track. Like the Chain
Links, the completed tracks are
designed to run on the existing
Plastic Meccano Sprocket Wheels,
and a length of Track wrapped
around a Plastic Meccano Road
Wheel also makes an excellent
tractor wheel.

This, you may think, is fine for
the Plastic Meccano system, but you
may wonder how a Plastic Meccano
caterpillar track can affect the long-
felt need of the more advanced
metal Meccano system for such a
track. The answer is simple.
Accepting that, at i in. width, die
size of the links is compatible with
the scale of most metal-built models,
the only thing preventing the Plastic
track from being used with metal
Meccano is the fact that the Plastic
Sprockets designed to take the Track
will not fit on metal Meccano Rods.
What is required, therefore, is an
adaptor to increase the size of the
metal Rod so as to receive the
Plastic Sprocket—and the metal
Meccano system already has the
perfect adaptor in the shape of the
standard Coupling, Part No. 63.
The outside diameter of the Coup-
ling is almost exactly that of a Plastic
Meccano Axle, therefore the problem
is solved ! Thus, the Caterpillar
Track is a valuable new part for both

the Plastic and metal Meccano
systems.

TRACK PACK
As already mentioned, the Cater-

pillar Track is marketed in a new
accessory set, known officially as the
“ Track Pack.” The Pack includes
four 10-teeth and four 20- teeth
Sprockets, with Collet Nuts, as well
as 125 individual track links which
make up almost 47 inches of track
—sufficient for most models. In
addition, the track links will be
available separately as, indeed, are
all Plastic Meccano parts, so no
modeller should be forced to buy a
complete Pack for the sake of a few
extra track links. The Pack,
however, does not contain any metal
Couplings for adapting purposes,
the reason being that their inclusion
would increase the price of the Pack
noticeably, thus penalising the many
Plastic Meccano customers who do
not require the Couplings. In any
case, most meta! Meccano modellers
will already own sufficient Couplings
for their needs or, if not, they will
be able to purchase them separately.

As a matter of interest, the dual
metal /Plastic Meccano capability of
the Track Pack is made crystal
clear by the Pack’s box design: two
of its sides carry Plastic Meccano
colours and lettering, while the
other two sides are finished in the
deep blue, with white lettering, of
the standard metal Meccano boxes 1
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TAESPITE modernisation in most other industries
today, the craft of bell founding has been almost

unchanged through the centuries and much of the work
is still done by the same methods as it was live hundred
years ago. Machinery is used but the majority of the
founding of a bell is by hand.

Bells were used in India and China as early as 4000
B.C. These were either saucer-shaped or “ crotal
shaped,” the latter similar to those on a baby’s harness
with several holes and a ball rolling loose inside. The
present-day bells evolved from the saucer-shape. Early
examples were fitted with a handle, like handbells, for
summoning people to church, festivities or meetings,
but as bells grew in size and weight, loops or “ ears ”
were cast on the head to support them and they were
struck with hammers. The bell design from these
became larger in shape and during hundreds of years
various shapes and thicknesses of metal were tried until
about the I2th or 13th century a shape was developed
almost the same as those made now.

The Church was the first important user of bells in
this country, being in general use in church buildings
and monasteries by the 7th century. I t  is believed they
were first installed in churches, to summon worshippers
to services, on the orders of Paulinus, Bishop of Nola,
in Campania, in 400 A.D. From Campania’s name was
derived “ campanile ” for bell tower and “ campanology ”
for the art of bell ringing.

The first skilled bell-founders were monks in various
monasteries, but gradually other young men were trained
in the craft and eventually it passed into their hands.
Few of these very early made bells survive, only about
eighty being known in English churches earlier than

1

pi-1 t i l  I1**

CLEAR AS  A BELL
1300 A.D. This is partly due to the fact that on the
dissolution of the monasteries and religious houses on
Henry VI Il’s orders, hundreds of ancient bells were
melted down. Another reason is that in cases where
they did survive they were re-cast in later periods and
the bell-founder either re-stamped them with a new date,
so that in fact some bells may be much older than their
date, or some old bells bear no date, founder’s name or
inscription at all. It  was not until the 16th century that
it became general practice to record all these details on
a bell. One of the earliest dated bells known is at
Claughton, Lancaster, bearing an initial cross and the
date 1296 in Roman figures.

It  was the custom for the sets of massive abbey and
cathedral and smaller church bells to be cast close to
the site of the building, especially if the church was
still under construction, choosing a site for the furnace
and equipment in a field near the building close to a
plentiful supply of wood fuel, so avoiding the difficulty
of transporting heavy bells over the primitive, often
muddy, roads. The first commercial bell-foundry to be
erected on a permanent site was in Leicester by Johannes
de Stafford in 1360.

Even though their product can last up to 250 years
before it needs any attention, the bell-founding industiy
is working flat out to meet orders. A reason for this is
that there are only two bell-making firms in Britain,
one being at Loughborough, Leicestershire, the other
at Whitechapel, London. Another reason is that neither
firm has sacrificed quality for mass-production quantity
and because of this British bells are renowned throughout
Top picture shows a bell being carefully drilled at  Taylors,
Loughborough. Right,  the inner core mould  being built up of

loam on  a basis of bricks using a metal  gauge.

Bells and bell-founding
discussed by A.  P.  Ma jo r
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the world. Example of both bell-founding firms hang
in Singapore cathedral, Seoul cathedral, Korea, the Peace
Tower and Niagara Falls, Canada, Sydney Post Office,
Australia, and Harvard University, U.S.A. As well as
order from abroad there is a steady flow of work for
cathedrals and churches in this country, either to produce
new bells or repair, recast or re-tune old ones. Those
which are cracked have to be re-cast but the older ones
are too valuable from a historic point of view to melt
down and where possible they are re-tuned and turned
so that the clapper will strike a new place. Prices for
a new bell range from about £ too for a single unadorned
bell to over £2,000 for an average set of bells in a parish
church. The largest bell in Britain, “ Great Paul ” at
St. Paul’s Cathedral, cast in 1881, weighing 16 tons,
14 cwt., 2 qrs, and 19 lbs., with a diameter of 9 feet 6 |
inches, was cast at Loughborough. One of the most
famous bells cast at die Whitechapel foundry is “B ig
Ben,” cast in 1858, weighing 13 tons, 10 cwt., 3 qtrs, 15
lbs, which chimes from the clock tower of the Houses of
Parliament.

Top left, the r ings  in a bell the rifling made during tuning,
seen complete at left. Bottom, the raised inscription being
formed in the mould by tapping brass  letters in the soft cope.

Above, the belfry at  Bosbury,  Herefordshire.

A bell begins its existence in the bell-founder’s draw-
ing office where each new bell is individually designed,
taking into consideration the purpose of the bell, how
frequently it is to be used, the structure of the building
to house it, etc. From sectional drawings patterns are
made for the two moulds for the inside and outside of
the bell. These patterns or gauges are made from strips
of metal cut to represent a section taken from the crown
or top to rhe lip of the bell. The mould which shapes
die inside of the bell is called the “ core ” and the
outside shape mould is the “ cope.” These moulds are
made by hand in the foundry, the “ core ” being built
up on a foundation of bricks and ** loam ”—London
yellow clay, sometimes mixed with horsehair to bind
it —the patterns or gauges being used to smooth the
inside and outside to a bell shape. While the “ cope ”
is still soft and before becoming too dry the required
lettering or decorative pattern is inscribed on it by
carefully using brass letters and designs to tap these
into it with a hammer. The two moulds are next
separately baked, smoothed with graphite, then clamped
together to form a single bell-shaped mould. Into the
space between the two moulds the molten metal, an
alloy of tin and copper, is poured. When the bell is
cool and removed from the mould it is a dirty black

(continued on page 340)
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The Royal

Family on Stamps
By James A. Mackay

of New Zealand (1943) and Northern Rhodesia (1947).
The entire royal family was featured on the 2d stamp
in New Zealand’s Victory series if 1946 and the is value
in the sets issued by Basutoland, Bechuanaland and
Swaziland co mark the Royal Visit to South Africa in
1947. Both Australia and Canada issued stamps to
mark the wedding of Princess Elizabeth in 1948.

Neither of these portrayed Prince Philip, though
Canada portrayed the Duke and Duchess of Edinburgh
(as they were then known) on a stamp of 1951. Prince
Philip was subsequently portrayed alongside the Queen
on stamps of Australia and New Zealand in 1953-4 and
Canada (1957). The Prince first appeared on a stamp
without the Queen in 1959 when he visited Ghana.
Subsequently he was portrayed on stamps of Ecuador
and Paraguay to mark his visits to the countries in 1962.
Incidentally the Queen has been portrayed on stamps
of Ethiopia, Persia and Brazil in honour of her state
visits. Prince Philip’s most recent visit was to the
Pacific islands and this event has resulted in an attractive
series of stamps released by the Cook Islands. The
stamps depict various incidents in the Prince’s life,
from his wedding in November 1947 to his visit to
Rarotonga earlier this year. Other stamps in this series
feature two of his best-known pastimes—yachting and
polo-playing.

One of the Cook Islands stamps shows the Prince of
Wales and Princess Anne as young children. Both of
them have also appeared on New Zealand Health stamps
(1950, 1952) while more recently Prince Andrew has
also been depicted (1963). Prince Andrew as a baby
was shown on the £1  stamp of St. Helena (1961-65),
but so far Prince Edward has not appeared on any
stamps.

Historic members of the royal family recorded
philatelically include Prince Alfred, first Duke of
Edinburgh (Tristan de Cunha, 1967), George III
(Mauritius, 1961), William IV (Cayman Islands, 1932)
and Charles I (Barbados, 1927 and 1939). Newfound-
land portrayed Henry VII  (1897), James I (1910) and
Elizabeth I (:933) on stamps commemorating important
anniversaries in the development of the colony. Since
February 1970, however, the West Indian island of
Barbuda has embarked on a lengthy series portraying
British kings and queens from William the Conqueror
(1066-87) the present day. Two stamps are being
released each month, all of 35 c denomination. When
complete this series will provide collectors with a full-
length portrait gallery of British monarchs from the
Norman Dynasty onwards. Historic sovereigns con-
nected with the bailiwick are portrayed on the current
definitive scries of Guernsey, their profiles being based
on contemporary coins. In  addition to the rulers por-
trayed on the Barbudan set Guernsey has gone slightly
farther back in time, to include King Edward the
Confessor on the old i d  value.

TN view of the fact that about a third of the stamp-
I issuing countries in the world today belong to the
British Commonwealth it is hardly surprising that the
British reigning monarch easily tops the list of the
persons most often portrayed on stamps. The all-time
record, of course, was established by Queen Victoria,
most of whose long reign coincided with the first sixty
years of adhesive postage stamps, at a time when it
was very much the rule for the sovereign to be the
subject of stamp design. Until 1952 it was invariable
practice for the monarch’s portrait to appear on the
stamps not only of the colonies and protectorates, but
also on the definitive issues of the dominions. Only the
pictorial designs in certain sets of Canada, Australia,
South Africa and New Zealand provided exceptions to
this, but they often compensated for this by using a
wider variety of royal portraits on other occasions.

More difficult, but by no means impossible, is a
collection of stamps devoted to portraits of members
of the royal family other than the reigning sovereign.
In this category come stamps portraying historic kings
and queens of Britain, or living members of the royal
family other than the Queen. The earliest examples of
the first emanated from Canada which, in 1851, por-
trayed Prince Albert the Prince Consort on the 6d.
denomination. This idea was swiftly adopted by New-
Brunswick and Newfoundland, both of which portrayed
the Prince of Wales (later King Edward VII) as a boy
in Highland costume. Newfoundland went on to develop
this theme to a far greater degree than any other
Commonwealth country. As well as portraying the
Prince Consort and the Prince of Wales, Newfoundland
produced a whole portrait gallery of the Royal Family
in 1897, at the time of Victoria’s Diamond Jubilee.
Among those portrayed were the Duke and Duchess of
York (later King George V and Queen Mary), Queen
Alexandra as Princess of Wales, and the infant Prince
Edward (now the Duke of Windsor).

In 1911 Newfoundland celebrated the coronation of
King George V by portraying all the royal children,
from the Princess Royal (Princess Mary) and the Prince
of Wales in the uniform of a naval cadet, to the little
Prince John who died in childhood. Subsequent
definitive sets from Newfoundland portrayed the Prince
of Wales and even Princess (now Queen) Elizabeth at
the age of six. Later portraits of Princess Elizabeth
showed her at the ages of 11 and 21 respectively.

Princess Elizabeth and Princess Margaret were por-
trayed side by side on the scamps of several countries—
Canada (1939), New Zealand (1944), South Africa and
Southern Rhodesia (1947) and individually, on stamps
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The Sterling
U.S.S. Missouri
built by one of
TV’s top comics

slotted and into these go preshaped and numbered
uprights, and across those, cross members; at the
bow the individual side members become solid one-
piece uprights.

Once this is complete and three interlocking, pre-
shaped planks of balsa have been laid along the
outer edges of the cross members, the model really
begins to take on the shape of a vessel.

The next stage involves turning the boat over and
laying numbered balsa pieces into a long narrow
diamond shape, thus forming a stepped effect on
the underside. Now the gap between the sides of
the boat and the raised area is filled with four pre-
shaped balsa blocks providing the hull shape.

Next come the balsa side skins to the vessel.
These are shaped and have areas towards the stern
and parts of the bow left for filling with balsa
planking. This appears necessary with the more
complex curves. The part-shaped bow and stem
blocks go into place and five plywood deck pieces go
into place on top. This completes the basic hull and
before moving onto the superstructure, I should say
each step requires sanding, gluing, pinning, and
much patience.

The basis of the superstructure is a series of
plywood decks with balsa walls containing as many
as 32 tiny irregular sections per deck. After sanding
and some wood filler it looks good. Occasionally,
however, the numbers are completely wrong on the
stamped out sheets and you have to work on sight
from the instruction drawings.

Finally you reach a point where three deck levels
are solidly glued together, forming a platform onto
which you gradually build the forward detailed
structure. This involves four more levels of decks
and smaller uprights. Into this area too goes the
forward funnel.

At this point the major construction work nears
an end. The instruction book suggests that all is
put on one side whilst attention is focused on the
details like turrets, guns, conning assemblies, radar,
etc., and it is at this stage I will continue next time.
It’s the detail which will make or spoil such a model
and with instructions like 4 bind thread round 80
pins to form 40mm guns,’ the report should test,
at the very least, my patience. I t  will also concern
itself with the painting and finishing off of this big
scale kit.

Dick Emery’s Review
After building and reviewing so many plastic kits

in my last column I felt the need to find a single
model which would take all my attention. My latest
television series has taken even more time than the
last and, therefore, what I was seeking was a single
kit, which like a good thick novel, I could turn to
whenever I had free time.

What I have chosen is not quite my usual thing
and because it involves more work I will spend this
issue describing its basic construction and in a
further issue, the finer details and painting.

The kit, from Ripmax, is the Sterling replica of
the USS Battleship Missouri in wood, and it costs
£15. I have had a little experience with Billing
Boats and for some months I have seen the whole
page Ripmax advertisements in other MAP pub-
lications. The battleship appealed to me greatly
and boasted an overall length of 551 inches, which
is quite a challenge.

I t  arrived in a box only 28 inches by 8 and its
contents looked most unlike a replica of America’s
biggest World War I I  Battleship. It’s just a heap of
balsa and plywood bits, partly shaped or stamped
out in sheets. The fittings are tiny and also need a
good deal of work. However, the drawings and
instructions are good and the whole box of “ fire-
wood ” represents the most exciting challenge.

To  start with, you lay out and glue a floor of 7
pieces of preshaped balsa. The outer edges are
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MINIMOD
Full-size plans for a tough,
h igh per formance 25 i n .  wing-

span g l ider

By LEN RANSON

ll/TINIMOD is exactly what its name implies: a true
model aircraft in miniature, both in appearance

and style of construction. The idea behind its design
was to present a model that even the rawest beginner
could produce, but yet not look too typically a beginners’
model. In  fact, I personally do not believe in beginners’
models as such; any model design, in my opinion,
should be capable of a performance of interest to the
experienced modeller just as much as to the beginner,
and here Minimod is every bit up to model club standard,
giving a fast, soaring type of flight which everyone will
admire, even die expert. I t  should be good to look at,
too, if built and finished correctly, with its sleek, modern
sailplane lines and realistic flight pattern.

You can construct Minimod in a few evenings, using
only the very basic tools: a balsa knife and a few grades
of fine glasspaper, plus, of course, model pins and
drawing pins. You will, however, need some sort of
building board, and here any flat piece of softwood, not
less than 30 in. X 6 in. in size, will suffice. A piece of
floorboard will do admirably, although it is advised that
you buy this rather than prise it up  from the living room
floor. And, I almost forgot, you will need some grease-
proof paper.

Regarding materials, the sheet balsa is perhaps a bit
expensive, particularly the thick stuff, but the durability
of this type of construction over that of strip balsa and
tissue is well worth the extra outlay, Moreover, the
tough sheeting makes Minimod an ideal rough weather
model, allowing it to be thrown about without mishap.
See, though, that the sheet is soft. Not pappy soft, but
definitely the lighter balsa wood grade. Here your
model shop should help. Most balsa sold is now graded
into soft and harder categories, and you should not
have too much trouble in getting the type of wood you
require. Hard balsa will make for tough carving and
disastrously over-weight your model.

As you can see, the fuselage is a three ply lamination :
two pieces of | in. sheet sandwiching a centrepiece of
4V in. sheet. The difficulty is to shape these as per
plan. One way is to take a tracing on greaseproof paper,
cutting this out and lightly pasting on to the sheet balsa.
The shape can then be readily cut with a sharp balsa
knife. Do  not forget the ballast well in the centre piece,
nor the cut outs for wing and tail platforms and the
towhook slot. The towhook assembly, that is, the 18
s.w.g. wire looped and bent as shown held between two
slivers of plywood, must be cemented in before assembl-
ing the fuselage. Prepare the fuselage sections by
smearing a thin layer of cement over each of the facings.

Allow to dry, repeat the process, press the sections
together and hold firm with a light cellotape binding.
Leave to set for at least 24 hours, then carve and sand
to shape. Do ensure that you pare down to the ri ht
dimensions; nothing looks worse than a lumpy half
finished fuselage.

Now cut out the sheet wing sections, preferably
using a steel edged rule. Shape these roughly to the
aerofoil shape indicated on plan before pinning down.
When you have constructed the two wing halves slightly
cant back the dihedral break ends to ensure a good V fit
and cement the two halves together. This is best done
by pinning down one wing half and propping up the
other with a 3¼ in. support at the tip. When thoroughly
set, sand down smoothly to the aerofoil shape, finishing
off with the finer grade of paper. Again ensure against
lumpiness, particularly at the tips and along the trailing
edge. The tailplane is similarly constructed, but without
dihedral.

The fin is cut from in. sheet. The edges should be
sanded round.

Having completed the various components they
should be given a coat of dope, and when thoroughly
dry lightly sanded to a satin finish.

The model is covered in Modelspan tissue, using a
model tissue paste as an adhesive (I use thick Polycell).
The paste should not be spread on too thickly, nor
over the whole of the balsa areas. Paste along edges only,
pulling the tissue with an even tension. Allow a slight
overlap when trimming off, and paste tliis smoothly down.
Lightly water spray the components, though not the fin
sections as this may cause warpage. Leave to dry for
at least 24 hours.

You can now cement the fin sections to the tailplane
and fuselage. You will notice that the upper fin needs
to be shaped to fit the tailplane section.

Give the whole model a coat of dope, and an extra
coat to the fuselage if required. For a high finish use
banana oil or even fuel proofer, though apply same
sparingly. The cabin can be denoted by two layers of a
lighter coloured paper.

Ensure that the wing is a good fit on the platform,
which should be vee-ed to take the wing dihedral.
Next, pierce the fuselage where shown to take the
matchstick retaining pegs. Fill the forward ballast well
with lead shot or lead scrapings, using Plasticine to seal
it in. Use not one, but two, rubber bands to hold the
wing on to the retaining pegs—same for tailplane. I t  is
important that the surfaces are attached firmly, without
wobble, particularly as the model tows up fast. Do not
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if it persists in doing this from the gentlest of launches
then more nose weight is indicated. Again if the model
veers to the right or left you should correct this tendency
by bending the rear part of the upper fin.

The towing line is a length of terylcne or nylon about
a hundred feet long, and this can be obtained from a
model or angling shop. The launching ring can be a
curtain ring, about A in. diameter, or bent from paino
wire, and is securely tied to the end of the line. Attach
a drogue of tissue paper about a foot back from the
ring—it’s easier to find that way. Use only about
twenty feet or so of line for your initial flights. Get
your helper to hold the model level into wind, head
high, and run forward with you until sufficient airspeed
is obtained for the line to take it up. The amount of
run of both tower and helper will depend on the strength
of the wind. Do not carry out initial tests in anything
but a slight breeze.

You will find the model will tend to pull up very
quickly on the line and swoop off quite suddenly. The
amount of control you achieve over the model is a matter
of practice. I t  is, of course, very unlikely that the model
will be in correct trim. It  might well stall, or go into a
spiral dive. This is where the robustness of Minimod
pays off. The sort of crash which would severely damage
the balsa and tissue type of model will leave Minimod
unscathed. Even so, test fly your model over fairly high
grass, and see that there are no people standing just
down wind.

Once you get the hang of flying Minimod you should
have many interesting flights.

Materials
i sheet of Soft ft in. X 4 in. x 36 in. Sheet Balsa.
1 sheet of Soft | in. X 3 in. x 36 in. Sheet Balsa.
1 Strip & in* X in. medium balsa.
1 short length | in. x A in. balsa.
Scrap of in. sheet balsa (for fin sections and tail-

plane platform).
Slivers of 1/32 in. plywood.
Short piece of 18 s.w.g. piano wire.
2 sheets of Modelspan tissue (variously coloured).
1 tube of cement, medium.
1 tube of tissue paste.

JSF
• i

2

overtension, though, as in the event of a mishap, the
wing should spring off.

With the model assembled and balanced at the point
given on the plan, try a hand launch over a soft patch
of grass. If all is correct it should travel quite a few
yards from a gentle, shoulder height throw. However,
it might well dive in, and if it does this and you are
satisfied that it is not due to faulty launching, remove
some of the nose lead and try again. On the other hand
it may rear up into a stall. I t  may do this anyway, if
the weather is windy or your throwing too energetic, but

CLEAR AS A BELL
(continued from page 334)

colour and has to be cleaned, then set up ready for
tuning.

The quality of a bell’s tone depends on the shape, size,
thickness and material of the metal and experience is the
main guide as there is very little written as textbook
on the subject. To  the expert a bell has five distinct
notes—the strike note, the hum, which is an octave
lower, the nominal, which is an octave higher, the
tierce, a third above the strike, and the quint which is a
fifth above the strike. A bell is always cast slightly
sharper than the note required so that it can be gradually
flattened to the correct note by turning metal from the
inside using a large vertical lathe to do so. By removing
metal from different areas inside the bell each of these
notes is at its correct position in the musical scale. This
is a task that requires true craftsmanship and experi-
ence, involving hands, ears and eyes, working together.
If a mistake is made it cannot be rectified. Incidentally,
the bell metal is so valuable that a special machine is
used in the foundry to separate the fragments of metal
from other sweepings.

When a new “ ring ” or set of bells is being tuned
they are placed in a semi-circle and the tuner walks

by, hitting each one in turn with a wooden mallet to
ensure that they make a pleasant harmony. During testing
the room is filled with their deep, sonorous sounds.
After tuning each bell is lagged with material to
protect it during transportation, particularly the lip
from chipping which would affect the sound of the bell.

The hanging of the bell is also very important because
it can affect the ringing sound and the safety of the
tower so the bell-foundries employ specialists to do the
job. The bell foundries have metal-working and
carpentry departments where specialists make the
various parts of the bell frame, even the keyboards for
carillons. A wheelwright makes the bell wheel over
which the bell ropes run, the spokes being of oak, and
the rim of elm. Another expert sets the ball bearings
in the wooden guides for the ropes. The “ striker ”
and other metal parts are also made at the bell foundry,
with the girders which support the frame in the belfry.

Automation, however, is creeping into the act of bell
ringing itself. In its simplest form this consists of an
outfit that wilt stop or start a bell ringing at the push of
a button, while it is possible now to obtain a time
switch which can be set to ring a bell at the appropriate
time for the services during the whole of a week.
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Intermittent  Motion
Mechanism

Of all the many types of advanced
Meccano models which are built for
display purposes, those which create
the most interest—and give the
greatest satisfaction to the builder—
are the fully-automatic type, the
models which, after being started up,
perform their sequence of move-
ments entirely on their own, without
any outside control.

To  produce automatic movement
in models, special mechanisms must
often be incorporated and one of the
most frequently-used of these special
mechanisms is the Intermittent
Motion Unit which, instead of
providing constant, non-stop move-
ment, provides an M intermittent **
movement at regular intervals. Our
first offering this month is such a
mechanism, but one with a differ-
ence in that it provides a 4-motion

intermittent drive instead of only a
single-motion drive. Full credit for
its design goes to Mr. Robert Clark
of Newcastle-on-Tyne, Northum-
berland.

As far as construction is concerned,
two 31 x 2 A in. Flanged Plates 1
are bolted one to each end of a
5 J X 21 m- Flanged Plate 2, a
centrally-positioned 5 4 in. channel
girder 3 (built up from two 5 A in.
Angle Girders) being bolted to the
top of the latter Plate. Journalled
in the centre hole of one Plate 1 is a
6 in. Screwed Rod 4, one end of
which is locked by a Nut in an
Adaptor for Screwed Rod 5,
journalled in the centre hole of the
other Plate 1 and held in place by a
A in. Pinion 6. Mounted loose on the
Screwed Rod is a $ x £ in. Pinion
7,  positioned between two Couplings
8, the Rod passing through one end
transverse tapped bore of the

Couplings. Held in the lower end
of the longitudinal bore of each
Coupling is a 1 in. Rod which locates
between the flanges of channel girder
3 to prevent the couplings revolving
in the Screwed Rod.

In mesh with Pinion 6 is another
A in. Pinion on a 6 A in. Rod
journalled in Plates 1, this Rod also
carrying four further £ in. Pinions
9,  10, 11 and 12 (evenly spaced along
the Rod, as shown) as well as a
collar and a i in. Sprocket Wheel
13. Another 6A in. Rod is mounted
in Plates 1, this Rod being prevented
from turning by being held in the
boss of a Double Arm Crank 14
bolted to the outside of one of the
Plates. Carried loose on the Rod
are four 57-teeth Gears 15, each
Gear followed by either a | in.
Pulley with boss 16 or a f in.
Sprocket Wheel 17, these also loose
on the Rod. A A in. Bolt is locked
by a Nut in the boss of each Pulley
or Sprocket, the shank of the Bolt
engaging with an ordinary Bolt
fixed by a Nut in the face of the
corresponding Gear Wheel. As one
or other of the Gears revolves, the
Bolts engage, thus causing the
adjacent Pulley or Sprocket to revolve
with it. The whole Gear and Puliey-
or-Sp rocket arrangement is held in
place on the Rod by two Collars.

In operation, drive is taken to
Sprocket Wheel 12, this drive also
being passed to Screwed Rod 4 via
Pinion 6. As the Screwed Rod

Top, a 4-motion Intermittent Drive
Mechanism designed by Mr.  Robert
Clark of Newcast le-on-Tyne,  Northum-
berland. Left, another view of Mr.
Clark’s Intermittent Drive  Mechanism
showing the output Gear Wheels with
their alternative output Pulleys and

Sprockets.

5

2 17 15 16 15 17 15 16 15
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revolves, Couplings 8, with Pinion
7,  move along it, causing Pinion 7 to
mesh, in turn, with Pinions 9, 10, 11
and 12 and corresponding Gear
Wheel 15 as it progresses along the
Screwed Rod. Thus an intermittent
drive is transmitted to each Gear
Wheel 15 in turn. The drive to the
required movements is, of course,
taken from Gear Wheels 15, the
adjacent Pulleys and Sprockets pro-
viding alternative drive points if the
Gears are unsuitable for the require-
ments of the particular model.

In his original instructions for the
Mechanism, Mr. Clark stresses that
the unit illustrated is only a demon-
stration model and that the close
proximity of the Gears can prove
awkward when they are linked to
different outlets. “ I suggest,” he
says, “ That Socket Couplings be
used if the unit is built to a larger
scale. The i j  in. Sprocket input
drive is, of course, optional.” For
continuous working under opera-
tional condi t ions ,  a reversing
mechanism would need to be incor-
porated either in the mechanism
itself, or in the input drive linkage,
to reverse the direction of rotation
of the Screwed Rod at the end of the
long-faced Pinion’s travel.

Angle Brackets should be extended
outwards to the limit of their
elgonated holes. Five more Threaded
Couplings are fixed to the face of the
Bush Wheel, four of them spaced
from the Bush Wheel by Nuts on the
shanks of the securing | in. Bolts
(see diagram 2). Note that all the
Couplings should be arranged so that
one of the transverse tapped bores
is directly in line with its opposite
number.

A Set Screw is next fixed by a
Nut 5 in the circular hole of each
Angle Bracket, with a W’asher
between the Nut and Bracket and
the Nut tightened to lie diagonally
to the edges of the Bracket. The
Bush Wheel is then mounted loose
on the Long Threaded Pin, Nuts 5
being adjusted so that the lowest
comer of each engages simultane-
ously with the teeth of Bevel Gear 1.
A short length of Compression
Spring (about three or four coils) is
added to the Threaded Pin, to hold
the unit in engagement, and is held
in place by a Rod Socket 6, leaving
sufficient freeway to allow the Bush
Wheel to be raised and rotated on
its axis. Another Threaded Coup-
ling is then secured to the face of the
Bush Wheel through its remaining
hole, using an ordinary Bolt which
can be tightened through one of the
holes in the face of the Bevel Gear.
This last Threaded Coupling was
omitted earlier, incidentally, to
allow access to the Rod Socket
securing screw.

When incorporated in a Meccano-
graph, Mr. Halliday’s Crown Head
is mounted on the driven Rod of the
model by one end Transverse bore of
Coupling 2, and so is eccentrically
mounted. As the Bush Wheel
moves round its axis, each Threaded
Coupling assumes a slightly wider, or
narrower radius in relation to the
driven Rod.

The short Axle Rods usually
acting as cams against the pen arm
can be dropped freely into any
pattern in the Threaded Couplings,
but, if secured tightly by Grub
Screws, other forms of cams can be
devised, such as a Double Arm
Crank fixed to one of the Rods and
also carrying one or two Threaded
Pins. Another example could be an
Adaptor for Screwed Rod fitted by
its shank into one of the Threaded
Couplings, its larger end further
increasing the amount of throw
obtained. An Adaptor for Screwed
Rod can also be fitted to Rod Socket
6 to give a further short-radius-
throw cam that can be combined
with others round the perimeter of
the Bush Wheel to make up a
minimum number of nine possible
cams. These cams, however, can be

5

5

Diagram 1. A Crown Head for a Mec-
cano  graph  designed by  Mr ,  H.  J .
Hal l iday  o f  London. The Adaptor  for
Screwed  Rod A can be  added to serve  as
an  extra shor t -  rad ius -  throw cam, as

described in  the  ar t i c l e .

infinitely varied to give the unit
tremendous versatility.PARTS REQUIRED

2—9 1—26b 1—52 1—79a
2_  1 4 4—27a 1—53 1—95a
2—1 8b 12—37a 3—59 2—96
2—23a 17—37 b 1—62b 4— II l a
6—26 1—38 2—63 1 — 173a

PARTS REQUIRED

2—12 6—  37a 8—63c 1 — 115a
1—24 1—37 b 2—69 1 — 120b
I—30c 2—38 7—1 l i e 1 — 179

Meccanograph crown head
On a different subject, you will

remember that, in the April M.M.,
we featured one of a pair of
Meccanograph attachments designed
by Mr. H.  J.  Halliday of London.
Lack of space prevented us from
featuring both mechanisms at that
time, but we are pleased to rectify
the situation, now, with the Crown
Head illustrated in the accompany-
ing diagrams. When fitted to the
driven rod, actuating the pen arm of
a Meccanograph, it will consider-
ably increase the number of patterns
it is possible to produce.

A 1 A in. Bevel Gear 1 is first
secured on a Long Threaded Pin
fixed in the centre tapped bore of a
Coupling 2, then two Angle Brackets
are bolted in diametrically opposite
positions to the face of an 8-hole
Bush Wheel 3, the securing in.
Bolts passing through the elongated
holes of the Angle Brackets and into
the longitudinal bores of two
Threaded Couplings 4 which take the
place of the securing Nuts. The

Bending  Jig
To  close with, this month, I have

a small item which came to me from
the head of Meccano’s Model-
building Department and which I
think may be of interest to many
readers. In the course of their work
Diagram 2. The Bush  Wheel assembly
used in  the  Crown Head,  as  seen from
above.  Note  that  four o f  the  Threaded
Couplings are spaced f rom the  Bush
Whee l s  by  a Nut  on  each of  the  securing

Bol t s .
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A s imple ,  ye t  h igh ly  effective J ig  for
bending  Meccano S tr ips ,  des igned  by
the  Head  of Meccano Tri-ang L imi ted’ s
Mode l -bu i ld ing  Depar tment .  The or i -
g ina l  i s  used for non-  model l ing pur -

poses.

other 21 in. Angle Girder by two
5 A in. Strips 7, with a half-inch
space between them. This space is
necessary when producing reversed
angle brackets as one of the lugs of
the bracket must project through it.

To  use the Jig, a suitable Strip is
slid down rhe channel between Strips
x and under Flat Girders 2 until the
point where the bend is to be made
is in line with the inside end of the
Flanged Plate. The exact position
can be determined by lining up  the
two nearest holes in the Strip writh
the holes in Flat Girders 2. With
the Strips in position, the desired
bend is achieved by simply hinging
up the section of the Jig containing
Girders 4. For reversed angle
brackets and double angle strips, the
first bend should be made, then the
action repeated as required.

in the Model Room, the staff
frequently have to build display
pieces—not necessarily Meccano
displays—in which they often use
bent Meccano Strips for brackets.
They are not alone in this, of course,
as a lot of people use Meccano for
non-modell ing purposes ,  bu t ,
because of the large number of such
brackets used in his Department, the
Head of the Model Room has
developed a simple, yet efficient jig
for bending Strips cleanly and in the
right place—between two holes, as
opposed to across a hole. I t  can be
used to produce ordinary angle
brackets, reversed angle brackets and
even double angle strips.

The simplicity of the Jig’s design
is evident from the accompanying
photograph. Produced in two

sections, one section consists of a
5 i  x 21 in. Flanged Plate, to the
top of which two 51 in. Strips I are
bolted, a distance of one hole separ-
ating them. Bolted to one end of the
Strips, as shown, are four in. Flat
Girders 2, placed one on top of
another for strength, and these
should be arranged so that a standard
Strip will just fit beneath them when
slid along the channel between Strips
I.  The whole assembly is con-
nected by two Hinges 3 to the other
section of the Jig which is built up
from two 51 in. Angle Girders 4
connected together at one end by a
2 A in. Angle Girder, overlaid by a
21 in. Flat Girder 5 and, at the
other end, by a 2$ in. Angle Girder
6, only. Angle Girder 6 is con-
nected to Flat Girder 5 and the

PARTS REQUIRED

4—2 20—37a 1—52 2—114
2—9 20—37b 1 — IO3f
2—9d 10—38 4—  l03h

DINKY TOY NEWS (from opposite)
eye-slit headlamps, producing an
impression of graceful power. The
rear engine cover and roll bar creates
a cowl-like effect, easily seen from
the side view, this impression
being further accentuated by the
blunt, sturdy rear of this action-
packed car.

Dinky Toys have captured all the
lines of the original and incorporated
some special features of their own to
add to its play-value. An opening
rear engine cover, with a trans-
parent centre panel similar to the
original’s, is decorated with a black
sporty stripe on each side, and it
hinges back to reveal a plated engine
complete with a stubby exhaust pipe
projecting rearwards. The nylon
moulded Speedwheels also used on
the Ferrari give it increased speed
while a black moulded interior adds
to its attractiveness. External finish
is in fluorescent light red, with white

baseplate and black and white engine
cover.

Produced, like the Ferrari, to a
scale of 1 : 43, the Fiat Abarth 2000
is marketed under Sales No. 202,
and should attract a lot of attention
from sports car enthusiasts and
general collectors alike.

FIRE CHIEF’S RANGE
ROVER

Anothe r  r ecen t  D inky  Toy
announcement from Meccano Tri-
ang will be of particular interest to
collectors of model fire-fighting
equipment. A new Fire Chief’s Car
is being introduced in the form of
a specially-finished Range Rover,
enamelled in a flamboyant red gloss
with bright-plated baseplate and
radiator-grille, and equipped with
an imitation blue light on the roof
and fire service labels, with Brigade
crest, on the side doors. Identified
by Sales No. 195, this model will

make a very handsome partner for
the other fire-fighting appliances in
the range, being, after all, based on
an ideal vehicle for the job—a big,
powerful, 4-wheel-drive estate car
as much at home across country as
on paved roadways. What could be
better ?

As with the standard Dinky
Range Rover, introduced at the end
of last year, the new Fire Chief’s Car
is fitted with Speedwheels, opening
bonnet covering a detailed engine,
opening doors and an opening two-
part tailgate. Windows are of
course included as well as a steering
wheel and full seating, the backs of
the front seats hinging forwards.
This year’s number plates are
carried at front and rear.

Most people have a keen interest
in a well-equipped Fire Brigade and
I honestly feel that no model
Brigade would be complete without
this new Dinky.

Opposi te ,  top,  the  two  new' Dinky  Toy
spor t s  cars  in  a s imula ted  rac ing
sequence ,  w i th  the  F ia t  Abar th  hot on
the  heels  of the  Ferrar i  312P.  Bot tom,
left ,  an t i c ipa t ing  rea l - l i f e  t rends  i s
Dinky  Toy No. 195 F ire  Chie f ’ s  car and,
r ight ,  the  Ferrar i  312P showing  the
un ique  forward-h inged  doors .  Left,  the
s l eek  and  a t t rac t ive  shape of the Fiat
Abarth 2000 is we l l  captured in  Dinkv

Toy No.  202.
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DINKY TOY NEWS
Sports Cars Italian

by FRANK LOMAX

The evolution of the racing sports
car undoubtedly owes a great deal
to the Italian motor industry. In
fact, it is probably true to say that
it owes a great deal to one particular
Italian motor manufacturer—Ferrari
Automobile of Modena. Through-
out racing history Ferrari have
certainly managed to occupy a
prominent place among the world
leaders, producing machines which
have approached engineering per-
fection, and they are still in the
forefront today. The ultra-modem
Ferrari 312P, for instance, is a fine
example of their design skill and it
is this powerful vehicle which
Meccano Tri-ang Ltd. have chosen
for a new addition to their Dinky
Toys range.

The long, low, rectangular body
has the basic wedge-shape so
common among modern racing cars,
with the long bonnet sloping dowm
to the front air-intake slit. The
slightly bulbous front wings, carry-
ing oval headlamp inserts, also
include small aerofoil sections which
serve to force the nose down, thus
improving road-holding.

From die side, this beautiful car
has an undulating shape with two
gentle “ waves ” over the large rear
and smaller front wheels. Posi-
tioned just behind the cockpit is a
roll-bar and a raised carburettor
air-intake in a streamlined housing,
while, at the rear, the direction
indicators, brake and rear lamps are
sheltered by an extended body
sweep-back which further increases
the impression of power.

Dinky action features have of
course been added to increase
realism and play value, the most
distinctive being opening doors
which hinge upwards and forwards

super
vfeco-static

BP,

just like the real thing. The black
moulded two-seat interior is fitted
with a white steering wheel pro-
tected by a small windscreen and
positioned to the left of this is a
streamlined racing mirror. Com-
petition numbers at front and rear
increase the air of speed and
performance.

To  match the high-speed charac-
teristics of the original car, Dinky
Toys have fitted, for the first time,
the special one-piece “ Speed-
wheels ” made from high-density
Polyethylene which are now becom-
ing generally accepted by model
manufacturers for use on today’s
die-casts. The wheels greatly
increase the velocity at which a
model will travel on flat surfaces
and the fact that they are moulded
in Polyethylene not only permits
much more realistic chrome-work to
be included, but also enables
stronger, non-flexible axles to be
used, thus improving straight-
running. All in all, therefore, the

Ferrari 312P, Sales No. 204, should
make an excellent addition to any
model racing stable.
SPORTY FIAT

Parked majestically outside the
London Hilton Hotel, gleaming on
a sun-drenched Mediterranean har-
bour front, or speeding along a
winding snow-covered mountain
road, the sleek Fiat Abarth 2000—
another dream-like Italian sports
car—still retains its impression of
lithe beauty, no matter what the
surroundings, and this is a quality
which Meccano Tri-ang Ltd., have
managed to retain in their recently
released model of this high per-
formance car.

Aerodynamically designed to
ensure minimum wind resistance
and maximum speed, the long, low,
wedge-shaped body has exciting,
sweeping lines which make it a
real eye-catcher. The gentle,
sloping front, incorporating an
expansive windscreen, tapers to the

(continued on opposite page)
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TAYLOR
Marshall  White’s  Home-bu i l t  F ighter

Back in 1969 Marshall White of Anaheim, California,
decided co design and build his own sportsplane. As
he works for a company that manufactures space-age
satellites, it may seem surprising that he turned the
clock back more than half a century and based his
aeroplane on German fighter designs of the 1914-18
War. However, the result is one of the most beautiful
and exciting “ home-builts ” in the world, and dozens
of other amateur constructor-pilots are already working
on similar aircraft, made from Mr. White’s plans.

The prototype is named, appropriately, Der Jager
D.IX. Jager is German for “ fighter ” and reflects the
fact that the wings of the little single-seater are based
on those of the Albatros D.Va, and the tail unit on that
of the Fokker D.V1I —types flown by many of the top
German aces of the first World War. Two dummy
machine-guns are mounted above the fuselage forward
of the cockpit, and the “ bomb ” between the main
undercarriage legs is so designed that it can be used to
trail coloured smoke during aerobatic displays. The
undercarriage is, incidentally, similar to that of the
Focke-Wulf Stosser trainer of the ’thirties—a different
era but still German.

Such parentage for a modern American lightplane is

by no means surprising. There is tremendous interest
on the other side of the Atlantic in anything connected
with the air fighting of 1914-18, and aces like Germany’s
“ Red Baron,” Manfred von Richthofen, are viewed in
much the same light as mediaeval knights in shining
armour. Replicas of Fokker Monoplanes and Triplanes,
and Sopwith Pups and Camels, are flying or under
construction by the dozen. Marshall White’s Der Jager
D-IX is not in quite the same category, inheriting only
the outline shapes of the first World War fighters, but
this has enabled it to combine “ vintage ” lines with a
thoroughly modern performance.

Construction is similar to that of the old Fokkers,
with a welded steel-tube fuselage and tail unit, and
wooden wings, all fabric-covered, but Der Jager is
much smaller, with a span of only 20 ft., length of
17 ft. and maximum take-off weight of 888 lb. Its
115 h.p. Lycoming O-235-C1 engine compares with the
no  h.p. Oberursel of the 1917 Fokker Triplane, which
had a top speed of 103 m.p.h., but Der Jager can fly at
145 m.p.h. Even the Fokker D.VII of 1918, with a
160 h.p. Mercedes engine, could manage only 117
m.p.h.

Marshal! White built four other aeroplanes before
Der Jager D.IX, which flew for the first time on
September 7, 1969. None of them achieved such
immediate success, for he is now kept busy supplying
not only sets of plans but kits of materials and some
of the more diflicult-to-construct parts in finished form.
It  may not be many years before whole squadrons of
these little biplanes are available to recall tine swirling
aerial dog-fights of aviation’s first big war.

Dassau l t ’ s  Baby  Airbus
An airliner able to carry up to 155 passengers is hardly

one’s normal idea of a “ baby.” Nonetheless, Dassault’s
new Mercure is small by airbus standards and this may
be its biggest attraction, as airlines are finding it
impossible to fill such giants as the Boeing 747. Only
a quarter of the seats were occupied when BOAC
operated its first regular 747 service to the USA in
April, and when one American airline executive
suggested that more passengers might be attracted if

Pictures  above and right show the second prototype Bulldog
Series 100 in Swedish  Air Force markings. Left, the attractive

Marshall  White home-built  ** Der  Jager  DIX
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Left ,  some baby a t  100ft. w ingspan  ’ The  Dassau l t  Mercure
cou ld  we l l  prove a smash h i t .  Below', 4 - sea t  P iper  Cherokee
wi th  examples  o f  g las s  fibre and  thermoplas t i c  components
inc lud ing  a hopper,  engine  cowl ings ,  var ious  fa i r ings ,  w ing  tip,
sp inner ,  spa t s ,  nose cones ,  e t c .  Even the  g i r l  has  plastic
sung lasses  anti  shoes ! The  Cherokee conta ins  more  than 90

p las t i c  par t s .

Plastic  Planes
When we travel by air, most of us like the feel of a

nice “solid ” metal aeroplane around us. However, at
least two lightplane manufacturers are already pro-
ducing four-seaters built almost entirely of special
plastics, while even the more conventionally-minded
companies are using such materials more and more in
secondary structures.

Piper Aircraft Corporation, for example, builds
aeroplanes which are all-metal, structurally speaking, yet
each of its 18 current models contains at least 90 non-
metallic components, mainly of thermoplastics and
glass-fibre. Largest of more than 200 glass-fibre
components produced by the company are wingtips,
propeller spinners, engine cowlings, wheel fairings,
rudder and tailplane tips, tail and nose cones, passenger
and luggage compartment doors, bulkheads, engine
nacelle fairings and the big chemical hopper carried by

——* «
r— 1

his 747s were fitted with a 17-seat lounge, a journalist
replied that he always thought of the 747 as being a
17-seat lounge, as there had been only 16 passengers on
board last time he travelled in one.

At the time this Air News is being written, the
prototype Mercure was being prepared for its first
flight. The photograph on this page shows it leaving
the factory in which it was built, on April 5. Engine
runs were planned to begin in inid-April, followed by
the start of test flying a few days before the opening of
the Paris Air Show on May 27, so that the aircraft
could be demonstrated before hundreds of thousands of
visitors from all over the world.

Design-wise the Mercure is absolutely straight-
forward, with its wings swept back at a modest 25
degrees and two Pratt & Whitney JT8D turbofan
engines in underwing pods. These are 15,000 lb.
thrust JT8D-ns  in the prototype, but production
Mercures will have JT8D-15S, rated at 15,500 lb., and
a maximum take-off weight of 114,650 lb. Wing span
is 100 ft. 3 in., and overall length m ft. 6 in.

In  its production form, the Mercure is intended to
cruise at up to 575 m.p.h. and to operate over a 620-mile
stage length with a typical load of 134 passengers.
Airlines will welcome the fact that its engines are
basically similar to those fitted in existing airliners like
the Boeing 727 and 737 and McDonnell Douglas DC-9.
People living around airports will welcome Dassault’s
assurance that anti-noise treatment of the engine pods
and the use of special exhaust noise suppressors will
make the Mercure much quieter than present aircraft.

the Pawnee agricultural aircraft. Smallest plastic part
is the electric trim button mounted on the pilot’s
controls. Other thermoplastic items include interior
trim, panel knobs and switches, hatshelves, air vents and
cable guides. The entire instrument panel and the
windows are also made from plastics.

In many cases glass-fibre can be substituted for
non-structural aluminium parts without any loss of
strength or durability. Compound curves can be formed
more easily with such materials; it would, in fact, be
almost impossible to produce some intricately-shaped
aircraft parts from metal. What is more, plastic and
glass-fibre parts can be produced easily in a variety of
colours, with the pigment mixed in before they are
moulded.

Swedish Bul ldog
The sight of the second prototype Bulldog Series 100

military trainer flying in Swedish Air Force markings
should gladden the heart of all those who regretted the
collapse of the Beagle company last year. When Scottish
Aviation announced that they had taken over the
Bulldog programme, there was no guarantee that foreign
customers would transfer their existing orders for the
type. The Zambian Air Force did not, preferring to
buy eight Italian SF.260MS “ off the shelf.” The

(continued on page 355)
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CORNISH
BEAM

ENGINES
A brief survey of these
monsters of the  steam era,
a few of  which can still
be seen in preservation

By Richard Angove

This led to the inevitable ingress of water, the
elimination of which, from earliest times, has been a
challenge to their ingenuity.

Shallow workings could be drained by ‘ adits ’ or
horizontal tunnels which emerged at lower levels; these
were satisfactory and also afforded a degree of ventila-
tion to shallow shafts dug into gently sloping hillsides,
but as depths increased the need for some mechanical
means of water removal become evident.

Endless chains carrying swabs were probably among
the earliest innovations. These were later enclosed in
crude wooden pipes, and small buckets replaced the
swabs which, later still, were propelled by horses.

The first dramatic engineering break-through was by
Thomas Savery, who, working on principles tried out
by the Naples engineer Giovanni Battista della Porta
in the early 17th century, ejected steam into a cylinder
and condensed it by applying water. The resultant
vacuum was used to raise the water; by operating two
cylinders Savery was able to maintain a continuous
stream and he patented the idea.

Coincident with these experiments, Thomas
Newcomen, working on similar lines, produced an
improved pump which, by an arrangement of rods
actuated in conjunction with a rocking beam, manipu-
lated valves to admit steam and water appropriate to
the movements; the device thus became self-acting and
rhe first of its kind. Because the initiating power wTas
that of the atmosphere it was known as an * Atmospheric
Engine.’

James Watt, then an instrument technician at Glasgow
University, had a model of one of these machines sent to
him for repair, and so intrigued was he by the novelty
of its operation that he developed the basic principles
and subsequently produced, in conjunction with a
colleague, Matthew Boulton, the first really practical
rotative steam engine.

Looms, mills and factories in the Midlands and
north of England were, until this time, mostly operated

Top. the East Pool winding engine which ceased work in 1921
lifted ore and miners  from a depth of 1300 feet. Left, Trevi -
thick’s cottage at  Camborne. Trevithick was one of the greatest

engineers of his day.

CUMMER tourists traversing the undulating, mist-
enshrouded moorlands of Cornwall are intrigued

by the number of derelict chimneys and engine-houses
standing, like gaunt sentinels, along the hilly backbone
of the Duchy, These are the remains of Cornwall’s
long mining and engineering heritage, when not only
most of the World’s copper and tin, but much of the
engineering equipment needed for its recovery, was
shipped from neighbouring harbours.

Once scenes of export activity, they are now back-
waters of leisure where children explore the decayed
jetties and the only commercial activity is that of a few
small fishing craft.

From the middle ages, when the quantity of metals
recovered from alluvial deposits by the traditional
washing or 4 streaming ’ methods began to diminish,
miners were forced to excavate.

1
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The top chamber of the  East  Pool pumping engine, showing the
52 ton beam. Taken on  the day of closure, at  the left of the
picture stands Mr .  Tregonning Hooper, Hon. Sec.  of (he
Cornish Engine Preservation Society (now the Trevithick
Society). Nearest the beam is  Mr. William Jelhcrt who  helped
to  build this  great  machine 62 years before this  date (26.10.54).

by water-wheels, which necessitated their location near
rivers or other reliable water sources. The introduction
of steam as a prime mover changed this. Factories
could now be more conveniently located and industrial
cities developed near collieries, ports, and other more
economically desirable sites. Steam engines thus
automatically increased country-wide coal consumption
and a great boom in coal mining accompanied their
introduction into every branch of social and commercial
life, resulting in the great industrial revolution to which
steam was probably the biggest single contributory
factor.

Readers may recall some of the technical battles of
the period between Boulton and Wart and the Cornish
engineer Richard Trevithick and others. Development
was complicated by much legal debate involving
patents and claims concerning coal consumption and
other aspects of engine performance.

Consequently Watt is generally credited with the
1 Invention of the Steam Engine ’ and sometimes even
known as the * Father of the Steam Engine?

However, Trevithick, who advocated the use of steam
at a higher pressure, contributed substantially to the
practicability of more compact and powerful engines
which we think of when considering engines in more
general terms. His early locomotives and experimental
traction engines could not have been developed on the
lines they were had steam at higher pressure not been
used.

So, as a direct result of the work of Watt, Trevithick
and others, by the start of the 19th century many of
these ‘ beam * engines as they were now universally
known, were to be seen operating pumping, crushing,
winding and other machinery in mines and factories all
over the world.

Made at various foundries and engineering works,
many of which were situated in Cornwall, some
remained in service until the 1930s and 40s and a few
as late as the 50s. When, at the turn of the century,
the discovery of more economically recoverable sources
elsewhere led to the run-down of Cornish metal mining,
many of the engines were transferred to the then-
expanding china clay industry which did much to
alleviate the hardship caused by tin’s diminished role
in Cornwall’s economy. Some of the engines now
preserved have been saved by the help of the English
China Clays group of companies.

One of the earliest and most important of the builders
of these huge engines was the firm of Harvey & Co.,
of Hayle, in the far west of the county. One of their
biggest was a compound machine with cylinders weigh-
ing over 20 tons. Another Harvey engine is preserved
in Holland where a museum has been established in the
engine-house surrounding it.

The  Netherlands have, of course, always had problems
of water encroachment and these engines have always
been to the forefront in water-handling work. Pumping
establishments everywhere used them ; some of the most
notable Harvey engines kept the Severn Tunnel dry
for over 80 years. This involved maintaining a con-
tinuous service, sometimes pumping 30 million gallons
every 24 hours.

Taken a few minutes before the engine ceased working in 1954,
this view in the East Pool’s middle chamber shows the 90in.
cylinder. Photos by permission of the Trevithick Society and National

Trust.

Ulf

Messrs Holman Bros. Ltd., of Camborne, who still
produce mining machinery at their extensive plant
there, also built these impressive monsters in their
hey-day and have one on public display at their engineer-
ing college museum.

A fine Boulton and Watt rotative model built in
1797 can be seen and is sometimes operated in the
Science Museum at South Kensington where, of course,
there is a wealth of material on every aspect of this
fascinating subject.

This particular exhibit has an impressive 12 foot
diameter flywheel, 19.25 inch diameter cylinder with a
four foot stroke, and 4 sun and planet * movement for
converting the lateral movement to rotary motion.
This interesting feature was evolved by Watt to avoid
using a crank which was, at the time, protected by a
patent held by another engineer. At both Camborne
and the Science Museums movement is achieved by
compressed air or electricity; no steam is used in
preserved engines.

Several others, thanks to the National Trust and the
Trevithick Society, are preserved in Cornwall, and fine
models too numerous to itemise exist all over the world.
In Cornwall the most accessible examples are adjoining
the A30 Trunk Road at Camborne. One there worked
winding men and ore from depths of nearly 1,300 feet
until 1921. Built in 1887, this was Holman’s last
rotative beam engine. Nearby, a pumping version
built by Harveys in 1892 which has a 90 inch cylinder and
to  foot stroke was erected at this present site in 1924
and worked until 1954. (See illustrations.)
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THE
MURDER DOCTORS

Med ica l  science can often estab l ish t he
fact of  a c r ime  and  p rov ide  essent ia l
i n fo rma t ion  f rom wh i ch  the  po l i ce  can  ac t

By  Peter  W i l kes

elementary.” The bones found by the police had
proved to be the complete human pelvis, and from this
Dr. Smith was able to determine, with ease, the sex of
the victim, the fact that she had borne a child and also,
from the size of one of the hip bones, that she had
suffered from that pronounced limp.

Shot recovered from the bones showed the type of
weapon that had caused the fatal wound and, by working
out the spread of the pellets, he could give the distance
that the assailant had been from the girl, and surmise
that such person has been seated in front of her.

Police enquiries proved him completely correct, but
no charge of murder followed. The shooting, according
to the killer, had happened when the gun has accidentally
discharged and, in a panic, he had destroyed the body.
The evidence of Dr. Smith, as to the presumed position
of victim and killer, proved the man’s innocence of
murder.

Such a case could be called the classic example of
pathology, for not only did the expert start the police
enquiry, but the absolute impartiality of his evidence
confirmed the accused’s story and hence, possibly,
saved him from execution.

Medical Jurisprudence is not a new subject, for since
the early part of the nineteenth century it has been taught
at both Edinburgh and Glasgow Universities and in
1834 a Professor of Medical Jurisprudence was appointed
at Guy’s Hospital.

1910, however, brought the forensic pathologist to the
attention of the public, after the arrest and conviction
of Dr.  Hawley Harvey Crippen for the murder, by
poison, of his wife. The case for the prosecution saw
the beginning of the public career of one of the most
famous Home Office Pathologists, Dr. Bernard Spilsbury.
It  was his evidence, of the results of an examination of
the body of Mrs. Crippen and details of the poison he
had traced in it, that convinced the jury that, without
doubt, the man standing before them in the dock was a
murderer.

Today no case of a suspicious death occurs without
a pathologist being called in at the start of the investi-
gation. I t  is on them that the police rely for information
as to how the victim died, the time of death, whether
the death was murder or suicide, and what type of
instrument was used.

Often the answers to the questions are straight-
forward and, in obvious cases, the detective himself
can gather, by an examination of the scene, all he wants
Heading  p ic ture ,  above, even someth ing  as  ord inary  as  the
family' por tra i t  can  be  brought in to  use by  the  medical spec ia l -
i s t s .  To  e s tab l i sh  ident i ty ,  in  the  case of  a murder  where  the
phys ica l  ident i f icat ion  i s  imposs ib le ,  the** Murder  Doctor  " can
superimpose  a negat ive  o f  the  sku l l  on  one  taken from the

ordinary family por tra i t  l ike  this one.

TAESPITE the glamour given to murder by writers of
detective fiction who, for our enjoyment, success-

fully produce an * Ace sleuth ’ capable of solving the
most intricate cases by their own brilliant deductions,
the crime, in real life, is always sordid and, on many
occasions, to those engaged on the side of law anil
order, means plodding routine work by a team of
experts of whom the ‘ murder doctor ’ is an essential
part.

Indeed, without the ‘ murder doctor ’ or, to give
him his full title, the forensic pathologist, often there
would be no murder to investigate, for the police are
not always presented with a body in such circumstances
that even a raw probationary constable could immedi-
ately shout “ murder.”

Sometimes such enquiries are started from nothing
more than the findings of a few bones, and it is in
these cases that the true value of the forensic pathologist
is revealed. Sometimes his deductions can astonish the
most experienced detective, himself an expert in
interpreting facts and arriving at a true conclusion.

Sir Sydney Smith was a famous * murder doctor ’
who, on more than one occasion, came up with a theory
that, when proved true, left the detectives with little to
do but question suspects indicated by the doctor
himself.

However, even he excelled himself when, after being
presented with just three bones by the police, with a
request to inform them if they were animal or human,
gave them such a picture that, at first, they must have
doubted his findings.

Sir Sydney told the astonished detectives that the
bones were indeed human, and furthermore were the
remains of a girl in her mid twenties who had died some
12 weeks earlier. He reported that she had, in life, a
pronounced limp, had been married and had at least
one child, and that she had met her death as a result
of gunshot wounds. He was even able to tell them that
her killer had been seated in front of the victim and at
a distance of about 3 yards, when the shotgun had
been discharged.

The explanation, when given by the eminent doctor,
recalled the famous saying by the equally famous
Sherlock Holmes, “ Elementary, my dear Watson,
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From Headquarters like this  the murder  hunts are started
after senior  detectives, stationed at  force’s headquarters, have

received reports from the “ Murder Doctors."

co know except for the time that the victim has been
dead.

This question, often vital to both prosecution and
defence, depends upon a condition of stiffening of the
corpse, or rigor mortis, setting in. I t  has been established
by the doctors over the years that rigor mortis depends
upon a number of determinable factors including the
conditions at the scene of the crime and, in particular,
the temperature.

Doctors know that rigor mortis sets in as the body
cools and, after affecting the whole of the body, passes
off in the same manner as its onset.

Today determination of the time of death by a
forensic expert is rarely challenged in court for defending
council know of the certainty of the expert’s evidence.

Accident or murder ?—how often this question arises,
for many murderers try to hide the true way the deceased
came by his death, and the only person who can answer
the question as raised by the police is the forensic
pathologist.

His methods are many. Sir Sydney Smith tells of
how, when a farmer’s body was found in a field clutching
his own shotgun and his wife and son insisted he had
gone pigeon shooting at night, a murder conviction
followed.

By a minute examination, at the place where the
farmer had been found, and before anyone had moved
the body, he was able to prove that the unfortunate
man had come to his death at some other place and the
body dragged to the spot where it was found.

By carefully checking the clothing against the wounds,
bloodstains were found on it in positions that would
have been impossible if the victim had been standing at
the time of the alleged accident, and fallen only after
he had been fatally injured. In this case the murderer
made an elementary mistake. When Sir Sydney and a
medical colleague removed the man’s hat, they found
that, despite extensive injuries to the head, the inside
of the cap was without any bloodstains, conclusive proof
that it had been put on after death and the factor that
made the medical experts certain that the killing was a
case of murder.

Often the police are confused between suicide and
murder and it is only by forensic pathology that the
truth can be revealed.

This is particularly true in the case of death by
drowning. To  the uninitiated it is impossible to tell if
the victim came to his death by deliberately entering the
water, or if, more ominously, the word murder should
be used.

Deceit in cases of drowning is impossible. When a
person drowns, death is caused by asphyxia and some
small amount of water enters the lungs and stomach,
which is not so if a body is put in the water. Also, and
very important to the forensic expert, anyone who is
drowning will use an inbuilt urge to live, no matter
how strong the intention to take one’s own life may be,
and such action causes the victim to grasp with their
hands and clutch, as if in one last pathetic attempt to
survive, even water for support. For this reason the
hands are one of the first things examined by the
expert.

What could possibly be called a classic case when the

The  “ Murder Doctors" are unique In the  structure of forensic
science because they work independent of Home Office
Laboratories. Behind the frontage of many hospitals,  familiar
scenes in towns and cities,  the •• Murder Doctors ” work.

police were uncertain between suicide and murder
happened in Surrey. The body of John Mudie was
found in a shallow trench with a rope round his neck—
to every intent a case of suicide. So  certain were the first
medical men to arrive that die body was immediately
removed to die mortuary, and no trained pathologist
visited the scene.

At the post mortem examination however, die true
worth of die pathologist in the fight against crime was
made clear.

Dr.  Eric Gardener, assisted by Dr. Keith Simpson,
both eminent legal-medical experts, performed die
examination and they had no doubt of the cause of
death. Suicide was out of the question. John Mudic
had been manually strangled and the body later taken
to the place where it was found. Another murderer
later stood facing judge and jury because of the ability
of these often forgotten men who play such a vital part
in the fight against that most terrible of crimes—Murder.

When we realise that full extent of their knowledge
and ability and their often uncanny predictions, it is
not hard to realise that it was one of these men, more
often than not forgotten by the writers of die fictional
detective stories, who gave us the most famous detective
of fiction and one who most illustrated the way the
mind of die * murder doctor ’ must work; through
Sherlock Holmes we can salute diem.

■ I
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‘Spanner’ describes an intriguing
model for experienced buildersPaper-Folding Machine

covered to improve the operation of
the finished Machine and it is
advisable to prepare these Rollers
before starting assembly of the
model, proper. The face of one of
the Rollers is covered by a sheet of
glasspaper, glued into position, while
the four remaining Rollers are
covered with strong, brown paper,
also glued into place. Two of the
latter Rollers also have I in. Gear
Wheels, mounted one in each end
of the Rollers, boss inwards, these
Gear Wheels also serving as the
anchoring points when the Rollers
are mounted on their respective
Rods in the model.

Main framework
In building the main framework,

four uprights are provided by 91 in.
Angle Girders i ,  these being con-
nected at the top by two i8 |  in.
Angle Girders 2, a 5 A in. Angle
Girder 3 and a 5 I  X z j  in. Flanged
Plate 4, the Flanged Plate being
secured to the Girders by two
Comer Gussets 5. Girders 1 are
further connected, through their
fifth holes up, by two more 18I in.
Angle Girders 6 and two 51 in.
Angle Girders 7, Girders 6 diem-

selves being joined by two addi-
tional in. Angle Girders 8 and a
51 x 31 in. Flat Plate 9.

Now bolted to each Girder 6
through its twelfth and eighteenth
holes are two 5 I  in. Strips 10 and 11,
both these Strips projecting one hole
below the Girder. The upper ends
of the Strips are connected together
and to nearest Girder 1 by a 9 !  in.
Angle Girder 12, to the free end of
which a 51  in. Perforated Slotted
Strip 13 is fixed. These Slotted
Strips at each side project half
their length above Girders 2, their
upper ends being connected by a
51 x 1 in. Double Angle Strip.
Girders 12 at each side, on the
other hand, are connected by two
51 in. Angle Girders 14, positioned
above Girders 8, each Girder 12
then being attached to respective
Girder 8 by a 7 in. compound flat
girder 15, built up from one 5 I  in.
and one 3 I  in. Flat Girder, and a
7 in. compound strip 16 built up
from one 5 I  and one 3 I  in. Strip.
Both the flat girder and strip project
a distance of three holes abov-
Girder 12, and note that the elone
gated holes in the flat girder are
positioned farthest from the strip.

By their very nature, working
Meccano models invariably prove
more appealing than static models.
This does not mean of course that
static models require less skill to
build, or are less realistic when
completed, but it does mean that a
good model becomes more interest-
ing if it incorporates movement. If
the movement itself is not just
representative, but actually enables
the model to reproduce the real work
of the original, then the model is
truly ideal.

Qualifying as “ ideal ” under this
definition, therefore, is the Meccano
model illustrated in the accompany-
ing photographs. Produced as a
Paper-Folding Machine, it is fully
working in that it will take a flat
piece of paper, fold it in half and then
fold it in half again, finally depositing
it in a small collection tray built on
to the side of the model. I cannot
say that the model would be exactly
suitable for folding your own letters
or circulars to send out to corres-
pondents, but it is undoubtedly
fascinating to watch, as well as to
operate.

Used in the model are five Wood
Rollers, which should be specially
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Qualifying as  a true working model, this
Paper-folding Machine wil l  actually fold
a flat piece of paper into four quarters.
Power i s  supplied by a Meccano E15R
Motor. Right,  an  underside view of the
model  showing the layout of the lower
framework.  Far right,  in  this view' of the
model ,  the paper guides have been
removed to show the posit ions of the

second-fold Rollers.

Held by Collars in the upper end
holes of compound strips 16 is a
6J in. Rod on which one of the plain
paper-covered Wood Rollers 17 is
fixed. This Roller is connected by
three 10 in. Light Driving Bands to
three £ in. Pulleys on another 6 A in.
Rod 18, journalled in Angle Brackets
bolted to Strip 10 and nearby Angle
Girder 1. The glasspaper-covered
Roller 19 is mounted on a 5 in. Rod
journalled in the upper end elon-
gated holes of compound flat girders
15, this being tensioned against
Roller 17 by two 2 in. Driving
Bands, each attached to a Fishplate
20 mounted on one or the other end
of the 5 in. Rod, the other end of
the Driving Band being looped over
a j in. Bolt held by a Nut in
respective Girder 14.

Now mounted on the protruding
inside end of the Rod carrying
Roller 17 is a Multi-purpose Gear
21, a Coupling 22 and a Collar, the
Rod passing through one end
transverse bore of the Coupling.
The Gear and Collar are fixed on
the Rod, while the Coupling is
free, but prevented from sliding on
the Rod by the other two parts.
The longitudinal bore of the Coup-
ling serves as one of the bearings for
a 31 in. Rod 23, the other bearing
for which is provided by a in.
Strip bolted to a Trunnion 24
which is in turn bolted to nearby
Girder 2. Fixed on the inside end
of the Rod is a Multi-purpose Gear
which meshes with Gear 21, while
a 1 in. Sprocket Wheel 25 is fixed
on the outside end of the Rod.

Journalled in the centre holes of
Slotted Strips 13 and in Girders 2
is an 8 in. Rod, held in place by
Collars, this Rod carrying one of
the Rollers (26) incorporating the
1 in. Gears. Fixed on one end of
the Rod, as shown, is a 3 in. Sprocket
Wheel 27, while on the other end of
the Rod are mounted a | in.
Sprocket Wheel and a 1 in. Sprocket
Wheel 28. Sprocket Wheel 28 is
connected by Chain to Sprocket
Wheel 25. Journalled in the slotted
holes in Slotted Strips 13, above
Roller 26, is a in. Rod carrying
the other Roller with 1 in. Gears 29
and held in place by two 1 in. fixed
Pulleys 30. The Gears included with

The gearbox which Is built onto the
Motor to  reduce its  speed, while  increas-

ing i t s  torque, or  power.
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the Roller, of course, mesh with the
Gears included with Roller 26.

The final Roller 31 is mounted on
another 6 A in. Rod held by I in.
Pulleys 32 in the lower slotted holes
of Strips 13. Pulleys 30 and 32 at
each side are connected by a 6 in.
Driving Band which not only
provides drive to the lower Roller,
but also tensions the upper and

lower Rollers against Roller 26.
Also mounted in Slotted Strips

13, two holes below Roller 31, is
another 6$ in. Rod carrying two
i in. loose Pulleys 33. Diagonally
above these, on a further 6 A in. Rod
journalled in Angle Girders 2, are
two A in. fixed Pulleys 34, while two
1 in. fixed Pulleys 35 are mounted on
yet another 6A in. Rod journalled in

*
*
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A c lose -up  view of the model showing
the drive to  the Rollers  and the huilt-up
cam  controll ing the second  -fold pressure

lever.

contact by the action of a Tension
Spring 41 bolted through the second
hole from the opposite end of the
Strip, its other end being attached
to nearby Girder 12 by a Wire
Hook.

Lock-nutted through the end hole
of the 7 A in. Strip is an End Bearing,
in the boss of which a 5 in. Rod 42
is fixed. Mounted on the upper end
of this Rod is another End Bearing,
the lugs of which are pivotally
attached to one end of a 4$ in.
Strip 43, lock-nutted at its centre to
a 1 x 1 in. Angle Bracket bolted
to nearby Girder 2. A in.
Corner Bracket is secured to the
free end of the Strip, a 3 in. Strip
44 being attached at right angles to
the lower corner of this Bracket by
a 1 X J in. Angle Bracket. Two
Fishplates are bolted, one to each
end of Strip 44 and the whole
arrangement should be so con-
structed that, when the Strip is
pivoted down, the Fishplates engage
in the slot between Rollers 17 and 19.

Motor and Gearing
Power for the model is supplied

by an E15R Electric Motor bolted
to one Angle Girder 6 and to Fiat
Plate 9. Before fitting the Motor,
however, it is advisable first to add
a reduction gear train to reduce the
output speed. Two 3 X lA in. Flat
Plates 45, connected by a X j in.
Double Angle Strip, are bolted one
to each sidepiate of the Motor, the
securing Bolts using the respective
upper two end holes of the Flat
Plates and sideplates. Journalled in
the lower corner holes of the Flat
Plates and in the centre sideplate
holes is a in. Rod held in place
by a 1¾ in. Pinion and a 60- teeth
Gear Wheel 46. This Gear Wheel
meshes with a in. Pinion fixed
on the Motor output shaft, while the
first Pinion meshes with another
60-teeth Gear Wheel 47 fixed on
another 2 |  in. Rod journalled in
Flat Plates 45. Also fixed on this
latter Rod, inside the Plates, is a A in.
Pinion which meshes with a 57-
teeth Gear Wheel 48 on a 3 in. Rod
held by a Collar in the Flat Plates
vertically above it. Gear 48, by the
way, is spaced from the Flat Plate
by two Washers. Mounted on the
end of the 3 in. Rod is a f in.
Sprocket Wheel 39 which is con-
nected by Chain to Sprocket
Wheel 27.
The uncomplicated nature of the Paper-
folding Machine i s  evident from this
general view of the model.  Care, how-
ever, must  be taken in adjusting the

machine.

32
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38, on an 11} in. Rod journalled in
the fifth holes from the lower ends
of Strips 11. Sprocket Wheel 38 is
connected by Chain to the in.
Sprocket Wheel on the Rod carrying
Roller 26.

Journalled in the sixth holes from
the lower ends of Strips 10 is
another 11 A in. Rod, on one end of
which a Double Arm Crank 39 is
fixed. Bolted to the arm of this
Crank is a 7 A in. Strip to which, in
turn, a 2.J in. Angle Girder 40 is
bolted, the end hole of die Girder
coinciding with the third hole of the
Strip. The spare flange of the Angle
Girder makes contact with Collars 27
in the above cam, being held in

the third holes from the top of
opposite end Girders i .  Two 20 in.
Driving Bands are then passed
between Rollers 26 and 31 and
around Pulleys 33, 34 and 35 to
provide an endless belt which carries
the paper from the first-fold Rollers
to the second-fold Rollers already
described.

A special cam is next built up
from a Face Plate 36, in adjacent
outside holes of which four A in.
Bolts are locked by Nuts, a Collar
37 being mounted on the shank of
each Bolt. The Collars should
revolve freely on the Bolts. When
completed, the cam is mounted,
along with a 3 in. Sprocket Wheel

44
13

14 ~
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Paper Guides
At this stage the guides for the

paper can be built up and added to
the model. The feed-in guide
consists of an 8 |  x 5 A in. com-
pound flat plate 50, built up from
one 5 i  x in. and two 51 x
31 in. Flat Plates, bolted together.
Bolted to this compound plate, in the
positions shown, are two 4 in.
Angle Girders 51, then the plate is
secured to Girders 2 by two Fish-
plates 52 and two 2 in. Strips 53,
all attached to the plate by Angle
Brackets. Note that the forward
edge of the plate is positioned close
to, but not quite touching, the
central Rollers.

The other guide is supplied by
another 5 I  x 3 in. Flat Plate 54,
to which two 51 x A in. Double
Angle Strips are bolted through the
end and fifth holes of the Plate, the
securing Bolts also fixing two 51 in.
Flat Girders 55 in position. The
Flat Girders are spaced from the
Plate by a Washer on the shank of
each Bolt securing the inner Double
Angle Strip to the Plate and note
also that the free ends of the Girders
are curved up slightly to allow easy
access of the paper to be folded. The
completed guide is attached to
Angle Girders 2 on the opposite
side of the central rollers from the
first guide by two Fishplates and

two 2 in. Slotted Strips 56, the
former bolted to the inner Double
Angle Strip and the latter to the
outer Double Angle Strip.

In operation, a sheet of paper,
approximately 7 x 3 A in. in size,
is fed down the first guide, between
Rollers 26 and 29 and into the
second guide. There, the paper
travels along under Flat Girders 5
until it meets the first set of Bolts
which prevent it going any farther.
However, the Rollers are still feeding
paper through and so the paper
starts to “ bulge,” this bulge being
caught by the 20 in. Driving Bands
passed round Pulleys 33, 34 and 35
and fed back between Rollers 26 and
31 to fold the paper in two. The
folded paper then continues along
the “ belt ” provided by the Driving
Bands until positioned over the
remaining set of Rollers, being
prevented from travelling farther by
two stops provided by two 1 X I in.
Angle Brackets 57, bolted to a 5 J in.
Strip fixed between the fourth holes
of Angle Girders 2. In due sequence,
Strip 44, with its two Fishplates,
drops down and pushes the paper be-
tween Rollers 17 and 19 to give it its
second and final fold. The paper
continues down the 10 in. Driving
Band and is collected in a tray,
supplied by a 3I  x 2J in. Flanged
Plate 58, attached by Angle Brackets

to appropriate Angle Girder 6. A
3l  X $ in. Double Angle Strip 59
is bolted between the flanges of the
Plate, as shown.

Obviously adjustments to the
machine will be required before it
will operate successfully, but, once
everything is right, it will prove
fascinating. The position of the
first fold in the paper, incidentally,
can be varied by fixing two Bolts in
Flat Plate 54 to provide alternative
stops for the paper. Also, the
second-fold action may be improved
by increasing the tension of Tension
Spring 41, perhaps by using a
second Spring as well as the first.
The paper used with the model
should be fairly thin and flexible.

PARTS REQUIRED

I — lb  6—14 1—48 2—96a
7—2 3— IS I—48b 2—103
I—2a 2—16 3—48d 2—  103d
2—3 2— 16a

6—22
1—52
3—52a

5—  106
6—  108

2—6 2—23 1—53 1—109
1 —6 a 5—23a 2—55 4— I l l a
4—7a 1—26 2—55a 5—1 1 1 c
6—8a 2—26c 1—57d 1 — 126
7—9 1— 27 a 23—59 1 — 133
2—9a 2—27d 1—62b 2—166
1—9d 2—27f 1—63d 2—186
8—10 4—31 1—70 2— 186a

1 2 257—37a 2—73 2—  186b
1 - 1 2g, 243—37b 1—94 2—  I86e
3— 12b 45—38 2—95 b 1 EI5R
3— 13a 1—43 2 96 Motor

AIR  NEWS (continued from page 347)
Swedish Air Force, on the other hand, made it clear
that the Bulldog was the aeroplane it wanted and let its
order for 58 stand, with an option on 45 more later.
The Kenya Air Force also confirmed that it still wanted
the five Bulldogs it had ordered.

While getting production under way, Scottish
Aviation pressed on as fast as possible with flight testing
of the original prototype. To  prove its versatility, the
aircraft was given a thorough testing on skis from
snow-covered areas of Sweden. Early in 1971 it was
joined by the second prototype (G-AXIG) and deliveries
to Sweden are expected to begin during the summer of
this year.

Powered by a 200 h.p. Lycoming 10-360-A1C engine,
the Bulldog has a top speed of 162 m.p.h. in level flight,
can reach 241 m.p.h. in a dive and is fully aerobatic.
The big canopy over the two side-by-side seats can be
jettisoned in an emergency.

How many Bulldogs will be built eventually is
anyone’s guess, but many hundreds of aircraft in this
category are needed by air forces throughout the world,
to give their pupil pilots initial training before putting
them on to jet basic trainers like the Jet Provost and
Aermacchi M.B.326. The R.A.F., as a start, would
dearly like to replace its veteran Chipmunks with
Bulldogs, and this would not appear to be too expensive
as the five Kenyan aircraft are to cost £20,000 each,
complete with a very full set of navigation communica-
tions electronics and spares.

Photo at  right i s  of the four-shi l l ing Heller plast ic  Lunar Module kit, built and  photographed by M.A.P. Staff membersR. Rimel l  and R.  Simpson.  Lunar light effect was achieved by us ing a s ingle  spot l ight  for the picture.
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Now £100,000 INSURANCE
Model  & A l l i ed
Publications
L imi ted
13-35 Bridge St.,
Hemel Hempstead,
Herts.

M.A.P .  INSURANCE MEMBERSHIP  FORM

PART I to  be handed to Newsagent

To  _____________________________________________________________________________

Please ‘ reserve 'de l iver  one  copy o f  ‘AEROMODELLER,'MODEL BOATS/
MODEL CARS RADIO CONTROL MODELS & ELECTRONICS/
SCALE MODELS,  MODEL EN  G l  N EER/MO  DEL  RAILWAY NEWS/
MECCANO MAGAZINE,  commenc ing

We are happy to announce tha t  ou r  already we l l -known t h i r d  party
insurance for  readers has now been increased to offer indemni ty  of
£100,000! This magnificent insurance scheme, wh ich  covers model l ing
activit ies w i t h i n  Great  Br i ta in,  Nor the rn  Ireland, Channel Islands and t he
Isle of  Man, has been negotiated w i t h  a leading insurance company.
It  is sufficiently embracing to cover all forms of  mode l  act iv i ty .
I t  is equally applicable to  free f l ight  models, con t ro l  l ine models,
rad io  control  models, aircraft, boats, cars and locomotives.

A l l  that  Is necessary fo r  you to do  to obta in  the  benefits o f  this
magnificent cover is to complete t he  forms at t he  r i gh t  of  this
announcement, sending part  I I  to  us together  w i t h  your
remit tance of  25p, wh ich covers you for one year, and handing
part I to  your  usual magazine suppl ier .  Whe the r  o r  no t  you
already have an o rde r  i n  hand for the  regular supply of  your  magazine,
th is  form should s t i l l  be  handed i n  and your  dealer w i l l  adjust his
requirements according to whe ther  you  are a new  customer o r  mere ly
cont inu ing you r  o l d  arrangement.

This insurance is the  p ruden t  t h i ng  for every model ler  t o  take ou t ,
bu t  it is a sad fact tha t  un t i l  now, although the  govern ing bodies of  t he
hobby have offered th is  cover to t he i r  members, something l i ke  90  pe r
cent ,  of  the  model lers i n  the  U .K .  have never taken up  th is  oppor tun i t y
and are operat ing ‘w i t hou t  insurance pro tec t ion ’ .  By joining M.A.P.
'Model lers '  Accident Protect ion ’  you come i n to  the  wor ld ' s  BIGGEST
MODEL  CLUB.  For you r  in i t ia l  subscript ion you obta in  a lapel badge
for ident i f icat ion and transfers to pu t  on  your  model .

Comple te  the  form and send on  at once. We  w i l l  send you back you r
membership card, lapel badge and watersl ide transfers immediate ly.

wi th  the issue. ( ‘De le te  as applicable.)
Name _________________________________________________________ _ _  _ _—

Address _________________________________________________________________________
PART I I  of the  Form should be completed and sent to  us at t he  address above left,
together  w i t h  your  remit tance o f  25p. PART I should be handed to you r  usual suppl ier
e i ther  newsagent, model  shop, booksel ler  or  wherever  you normal ly
expect to  get  your  magazine.

PART I I  to  be sent t o  M.A.P.  L td .

Name ( i n  fu l l ) _________________________________________ ___— —.— .

Address ______________ ________________________________________________________ —
D ate

I enclose he rew i th  postal o rder  value 25p for  membership of M.A.P.
£100,000 insurance scheme. This sum, I understand, includes two transfers and a
lapel badge, and is condit ional upon  my  order ing
•AEROMODELLER/MODEL BOATS/MODEL CARS/RADIO CONTROL
MODELS & ELECTRONICS/SCALE MODELS/MODEL ENGINEER/
MODEL RAILWAY NEWS/MECCANO MAGAZINE:
( ‘De le te  those no t  applicable.)
I have today inst ructed my  newsagent

Address ________________________________________________ —

to del iver me  the  magazine un t i l  fur ther not ice.

AVAILABLE AGAIN t
LOOK, IT COSTS
YOU NOTHING PLANS

HANDBOOK A
MODEL SHIPS, BOATS,  AND CARS

A ful ly i l lustrated catalogue of  the famous Model  Maker Plans together  w i th
instruct ional  art icles to help you bu i ld  and operate bet ter  models.
A completely revised and up  to  date ed i t ion  of  100 pages w i th  models of  a
simi lar  type grouped together  for easier reference. New  art icles include
‘ Glass-f ibre Hu l l  Fi t t ing, '  ‘Au toma t i c  Yacht S teer ing ’  and others to answer
lots of  queries.

PRICE I5p

To find out more about the many interesting products
advertised in this issue of MECCANO Magazine, just
tick the squares against the name of the advertiser from
whom you would like to receive more product informa-
t ion and post i t  to:  Advertisement Information, Meccano
Magazine, 13/35 Bridge Street, Hemel Hempstead, Herts.

JULY COUPON

X PLANS
* HANDBOOK J
MODEL LOCOMOTIVES, TRACTION ENGINES, WORKSHOP ITEMS.
Qjt PAGES compris ing Work ing  Model  Drawings for Steam Locomot ives.

Tract ion Engines. Steam Engines, Petro l  Engines, Workshop  Equip-
men t  f rom the  boards of  LBSC, Edgar Wes tbu ry ,  Mar t in  Evans, Maskelyne,
Dup lex .  Hughes, etc. This much enlarged ed i t ion  now  includes a wea l th  o f
Model  Engineering In format ion:  Screwcutt ing Tables for My fo rd :  Standard
Threads: Hexagon Boltheads & Nu ts :  Taper Pin Reamers: Standard Le t te r  &
Number  Dr i l l s :  W i re  and Sheet Metal  Gauges: Miscellaneous Model l ing
Informat ion . . a very useful s to re  of  facts and figures. PRICE
From your usuoJ supplier or direct from:

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

_j Meccano Ltd.
1 Humber O i l  Co.

C .0 .  1. Junior Army
KeilKraft
Webley & Scott

[2 Subbuteo Sports Games
M. Mole & Son
Radio Control Supplies

J. W .  Bagnall
D .  L. Archer
M.W. Developments
A. N .  Beck
Biro — Bic
A.S.I. Ltd.
Royal Navy
Harbutts Plasticine

Name.

Address
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Be  a technician on radar, radio
and electronics.

As an Artificer Apprentice, you train
to be one of the Navy’s top technicians :
at 24 you’ll be a £2,000 a year man respon-
sible for ultra modern radar, radio and
electronic equipment. If  you’re 15 -17+3
with ‘0 ’  level standard in Maths, and
Science or English, send for details.

I APPRENTICESHIPS  |
I Name |

’ Address

I ---------------------------------------------------------------- |
1 -------------------------------------------------------------------------- I
I Date of birth

I

I
I

I

(Enquiries from U .K .  residents only)

Old  Admi ra l t y  Bldg . ,  Whi t eha l l ,  0 I  B B
London  SAS  . 1 .  Please send me ,  ■ * B
without obligatiomyour free booklet, ■ B MH
ships”.  NaVV r tx  nician * ppr  n 1 00  W0
_ ________________________ ROYAL NAVY

Set the scene
with Plasticine .... Model Making

made
easier

with
Mini Mole

Incorporating unique features made famous in the original
MOLE Wrench, this pocket size edition is particularly useful
for model making and intricate D LY. tasks The self-grip'
laws can be locked-on to easily control obstinate small parts
and materials involved in  model making and so many jobs
around the home and i n  the garage. The MINI MOLE is a
multi purpose tool in every respect — a hand vice, super
pliers or adjustable clamp — no tool kit is complete without
one. Ask for it by name.

MINI
i ______•

MOLE --------
SELF GRIP WRENCH Shops everywhere.

I M .  MOLE & SON LTD., NEWPORT MON. NPT SXZ

70p

You can landscape your setting and populate your model
world wi th figures in • Plasticine.*
Whether you’re building up a contoured hillside o r  model-
ling drivers and mechanics for your racing circuit, there’s a
a world of scope in a pack of ‘ Plasticine.’
Economy packs contain I lb., wi th a choice of 18 different
colours, brom all good toy and sta-
tionery shops and suppliers of artist’s
materials.

d A Hairbutt PRooucrtoN
Sole Manufacturers :—

Bath, BA2 6TA
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Announcing the Bia  National
Read, Trade Mark

Model Making Championship
If you have a few used ball pens and a creative mind . . . prove i t  !
Even when they are the world's finest ballpens, as
Bic undoubtedly are, they have to run out of ink some-
time! Foryears a further use has been sought for those
empty barrels, destined after gallant service to end
their days in  sideboard or office desk, side by side with
less worthy writing instruments.
And here i s  the  answer  1
Because Bic Crystals write first time every time there
are far more sold in the U.K. than any other model. In
fact  each year a Bic Crystal is sold for every man,
woman and child in  the Country with  a few million more
for good luck.
Where do they go to?
I t  is human nature to squeeze the last drop of ink from
a ballpen or to believe that i t  may write again after a
short rest  This is why you wi l l  probably find more than

you expect in your own home. In offices and factories
you should find them by the hundred.
Al l  you have to do  . . .
, . .  is to start collecting used Bic Crystal medium
and fine ballpens now so that you may complete a
suitable model and enter the competition.
There wi l l  be cash prizes for the best models every
three months, both senior and junior and finally the best
modeller overall at  the end of the year wi l l  be awarded
a further cash prize of £250 and the handsome Bic
championship trophy.
Take your time, read the rules overleaf, then send your
model with coupon.

This is a simple example
of what can be made out of
approximately 50 Bic Crystal
ballpens with accepted
accessories such as rubber
wheels!

F 1 -

Regd. Tracfe Mark

the pen they model on
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41st Great Show I

MODEL ENGINEERTr*WUuk

Model Making Competition
Start collecting your pens now bu t -

one word of warning-
make sure they are genuine Bic Crystal Medium

or Fine Point ballpens carrying the Bic Registered
Trade Mark because only these are eligible

RULES
1 The participants of the Bic Model Making Competition will be

judged on their originality end technical model making
expertise.

2 The competition will be divided into two  pens:
Junior Participant*. either sox, under the ago of 16  at time of
entry- Within thru group no  heal or flame technique lor
moulding may be used, but any other foim of adhesion may be
utilized.
Sen ior ;  Participants, either sex. over 16  Within this group,
any form of adhesion is accepted Heat to bend or shape the
pens may b« used.

3 Entries for the competition mutt be accompanied by  the
official entry form below

4 Any number of 8 lC  Ballpen barrels may be used All models
mutt bo constructed utilising ,my part of BIC Crystal Fine
(Yellow) and Medium (Transparent) ballpens

5 BIC Crystal barrets may be cul to shape or size, but each
barrel must dearly show the Registered trade nomn BIC (as
imprinted on  the barret) Where models are moulded by heat,
there rnuM be at least 10  ports where the BIC Registered
trade mark it  clearly shown

6 Accessories olhor than S IC  pai ts may be  used only to  make the
model functional or to infer final design, i.e., wheels, transfers,
cotton, string, paper, etc.

SEYMOUR HALL ,  LONDON,  Wl
January 4th—January 15th 1972

Another better than ever show at the Seymour Hall !
Exciting new features for this 41st EXHIB IT ION include
—for the first time ever !—indoor MARINA  —a pool 98ft .
long by 29 ft. wide for demonstrations of radio controlled
boats; competition racing in the evenings; and some fine
steam powered beats in operation.
HUGE FLYING CIRCLE!  We are elevating our electric
flying circle to give full width of the hall between balconies
—enabling models to fly a diameter of over 40 ft ! We  believe
electric powered models can loop, wing-over, fly inverted—
in fact go through the book—come and watch us (and our
enthusiastic club helpers) t ry  out new techniques.
BIGGER AND BETTER DEMONSTRATIONS  ! Model
Engineer Consultants and Silver Medallists will be assisting
at the S.M.E.E. Workshop ready to show you how. . . .
Ever-popular S.M.E.E. PASSENGER TRACK in operation,
plus enormous surprise item on show. The Bryanston Room
will be devoted to club stands, demonstrations, and provide
a visitors’ Clubroom. This room will also house the
TRACTION ENGINES.  New!  Lecture Hall will be
BATTLEGROUND—where three BATTLE GAMES will
be taking place with running commentaries, plus MILITARIA
display. Upstairs regular CINEMA SHOW.
If you feel you can help any of these projects get in touch
at once. Big contest classes will have improved stewarding;
all small models and entries under glass. Wr i te  in for further
particulars.
ENTRIES
Entry forms are being prepared. You still have six months to get your
entries to exhibition standards. May we hope that you will be supporting
us with your very best 1 Classes for every kind of model. . . .

Over twenty trophies, over £300 in prizes, plus the pleasure of dis-
playing your efforts and seeing those of other people.

Details from the Exhibition Manager.

PRIZES
7 Prues will  be awarded to competitors who, in  the opinion of

Tha panel of judges, produce the most creative, unusual or
skilful entry for each quarterly competition.

8 Quarter ly  pr izes  w i l l  be  awarded  as fo l lows:
Senior  sect ion—first  pr ize  £25.

second pr ize  £15 ,
th i rd  pr ize  £10.

10 consolation  prizee of  £5  each.
Junior  sect ion  —first  pr ize  £15.

second  pr ize  £10.
th i rd  pr ize  £5.

9 Models winning nny of the ihreo prizes in either Junior w
Senior levels of any of ihe quarterly competitions will auto*
maritally be entered in  the BIC National Championship
Competition and the individual competitor whose model is
selected by the judges to bo ol greatest merit will receive an
additional Cush prize ol £2B0 together with rhe 1971 B IC
M odeI M eking Trophy

10  Entrants  should send their  models  to  :
The  B IC  Mode l  Mak ing  Compet i t ion ,
c/o Montague  House.  23  Woodside  Road.
Amersham.  Bucks.
Should a model bo considered delicafa tor conventional
postage, then a photograph (colour or black and white) may be
despatched beforehand This will be used for preliminary
judgement. Entry forms should bo clearly attached to each
model or photograph entered.

11  No responsibility can be taken tm  the damage in transport-
ation of any model received. Judges will, howvver. take into
account such unfortunate circumstances and the model wilt
still bo eligible for participation within tho contest.

12  Should participant* require a mode! returned, Uwn return
postage must be  included by way of enclosing tha appropriate
stamps.

RESULTS
13  The 1971 competition will be held during 3-monthly periods

and results wtll be announced during August 1971, November
1971,  February 1972.

14  Participants should ensure that their models ere despatched to
arrive hy 1st June (for August judging), 1st September (for
November judging) and 1st December (for February judging).

15 Any model received after this data will not bo eligible for the
relevant Quarter but will quality for the next Quarter's
competition.

16  Any prize winning model will become the property of Biro fitc
Lid,, end may be used in any way they think fit

17  Employees, relative* or direct aasociaios of Biro B'C Ltd.,
Model end Allied Publicsirons Lid . as well as their advertising
agents will not be  eligible for this competition

18 The decision o l  the Judges is final and no cotrespondsnee can
bo entered into in  relation to prizes awarded or decisions made.

J understand and abide by the fiules

Name
(BLDU LE ITERS Pl EASf  )

Address

■ ............. Ag»„

WHERE DID YOU COLLECT YOUR filC PENS?

MM 4
MODEL & ALLIED PUBLICATIONS LTD.

13-35 BRIDGE STREET, HEMEL HEMPSTEAD, HERTS.
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BINDERSPrice
including
postage

90p

In handsome leather cloth
wi th gold blocked name
plate on spine to take I 2
copies of your MECCANO
MAGAZINE

MECCANO MAGAZINE,
I3-35 BRIDGE ST.,

HEMEL
HEMPSTEAD,

HERTS.

MECCANO MAIL ORDER SPECIALISTS

We  stock Sets Number I — 10
Spares Number 1 —235f
Al l  special sets and motors

by return, Mail Order Service. P. & P. Free over £5
(UK only). : :  Sets available Tax free for export.

S.A.E. for lists.

JOHN W.  BAGNALL  LTD.,
18 SALTER STREET, STAFFORD, STAFFS.

THE REPLICA
OF ASSOCIAT ION

FOOTBALL
Here is a game where victory or defeat depends upon the skill of the player
with  fingertip control. COMPLETE with goals, balls and teams available in
all League Club colours. Played with 22 miniature men. All  the thrills nf
League, Cup and international Football ; dribbling. r i  /7  70
corner, penalty kicks, offside, goal saves. PRICES

Model
Railway
News

JULY ISSUE
ON SALE
JUNE 11th

NEW SUBBUTEO CONT/NEN TA  L editions with  00  Scale
Teams, hand- painted in  all League colours, on duotone coloured bases.

WORLD CUP £7.90 INTERNATIONAL  £6.40
FLOODLIGHTING £4.90 CLUB £3.40 D ISPLAY £ l . 62 |

Noe l  Coates  cont inues his " Layout  in  a Year"  series w i th  the
construct ion of  locomot ives .  J.  Whe ldon  cont r ibutes  this month ’s
"T inp la te  Topics  '* w i th  studies o f  two commerc ia l  l i ve  s teamers .
Plus many  o ther  fea tures .

From newsagents and model shops or from Model & Allied
Publications Ltd., 13-35 Bridge St., Hemel Hempstead, Herts,

Price I5p plus 2 |p  postage etc.

Please ask at your local Sports, Toyshop or Department Store. I n  case of
difficulty write for literature and list of stockists to

SUBBUTEO
Dept.  ® Langton Green, Tunbr idge Wells, Kent .

KITS, ENGINES, ACC.
We stock all current Kits,
Engines and Accessories. We
hold large stocks of Balsa and
plywood as well as engine spares,
radio parts and kits of parts. We
always have bargain lines, as well
as a good selection of second-
hand Boats, Aircraft, Marine and
Air-cooled Engines,

RADIO
S.A.E. brings free brochure.  An  in t roduc-
t i on  to R/C con t ro l  and details of t he
wor ld 's  best single channel tone guidance
system. Ove r  5,000 i n  cu r ren t  use
th roughou t  t he  wo r l d ,  quant i ty  produced
and ful ly guaranteed for best range and
qual i ty  a t  on ly  £12. Comple te  6 and
10 channel Mu l t i  Reed outf i ts w i t h  o r
w i t hou t  Servo Packs, from £35| .  Dig i ta l
th ree ,  four ,  five and s i x  channel Pro-
por t iona l  equipment  f rom £98. Good
selection of  second-hand Radio always
in  stock.

VISIT THE LARGEST MODEL
STOCKISTS IN  THE COUNTRY

* STAFFED BY EXPERTS * PART
EXCHANGE * H.P. FACILITIES * MAIL

ORDER INCLUDING OVERSEAS *
ORDERS UNDER £3 POSTAGE AND PACKING  5/-

Isleworth, Weston and Wakefield open
Monday to  Saturday. Leicester closed Monday.

All shops open until 8.30 p.m. Friday.
WE SERVICE ALL  RADIO  EQUIPMENT WE SELL

RADIO  CONTROL SUPPLIES
581 LONDON ROAD, ISLEWORTH, MIDDX.  52a LONDON ROAD, LEICESTER

LEIC. 21935560 0473

KINDLY MENTION "MECCANO MAGAZINE"  WHEN REPLYING TO ADVERTISEMENTS
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LONDON
RADIO CONTROL

SUPPLIES
581 LONDON RD., ISLEWORTH.

MIDDX.  Mai l  Order  Specialists
Open each weekday and unti l

Tel: 01-560 0473

8.30 p.m. Fridays.
Largest R/C stockists in  the country.

Own R/C service centre.
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O Tel: Mi l l  H i l l  2877LONDON

H. A. BLUNT & SONS LTD.
133 THE BROADWAY

MILL  H ILL ,  LONDON N.W.7 .____________ w
MANCHESTERAYLESBURY

Tel: 85752

TAYLOR & McKENNA
46 FRIARS SQUARE

HORSHAM Tel : 61533

Tel: Blackfriars 3972
THE MODEL SHOP

7-13 BOOTLE STREET.
OFF  DEANSGATE,
MANCHESTER 2.

THE NORTH'S LEADING MODEL, HOBBY
AND TOY SHOP. MECCANO SETS AND

SPARE PARTS A SPECIALITY.

MODEL CORNER
30 NORTH STREET, HORSHAM,

SUSSEX.
Comprehensive range of kits, including A i r -
fix. Tamiya, Revell, etc. Overseas enquiries
invited. P & P extra.

NEW ZEALANDTel: Erith 32339BATH Tel: 60444

CYRIL HOWE’S
CHEAP STREET,

BATH,  SOMERSET
The Model Shop of the West for all your
modelling requirements. Aircraft. Boats,
Engines, Radio Control. Expert advice avail-
able. M.A.P., Meccano Sets, spares, etc.

BIRMINGHAM 3
H&hbury

KINGS HEATH MODELS
5 York  Road, Birmingham 14.

Everything for the modeller: Boats, Cars,
Planes, Railways, Kits, etc. Meccano sets and

reasonable stocks of spares.

KENT
DERRETT (TOYS) LTD.,

52/54 ER ITH  H IGH STREET,
ERITH ,  KENT.

Aircraft, Boats, Fibreglass Hulls, Tri-ang-
Hornby, Lima, H.O.,  H ,  & M, Units, Scalextric,
Airf ix, Riko, Pactra, Plastic kits, Mjnitanks,

Marquetry. Prompt Mail Order  Service.

BUNKERS LTD
P.O.  BOX 58
HASTINGS.

(Mail orders from all countries welcomed.)

Tel: Reading 51558READINGTel: Dartford 24155

MODERN MODELS LTD.,
49/51 LOWFIELD STREET,

DARTFORD,  KENT.
For all your modelling requirements. Radio/
Control, Aircraft, Boats, Cars, Railways. A l l
leading makes from The Shop wi th  the Stock,

Prompt mail order service.

KENT
READING MODEL SUPPLIES
5 Chatham St.  Car  Park, Oxford Road,

READING,  BERKSHIRE.

BERKSHIRE’S MODEL CENTRE
You con drive right to us.

ST* ALBANS Te1:59234

BOLD & BURROWS LTD.,
19-23 CHEQUERS STREET,

ST. ALBANS,  HERTS.

Meccano Sets and Spares.

BRADFORD
TRAIN SHOP SUPERMARKET
179-181, LUMB LANE. BRADFORD 8.
Al l  makes of Model Trains and Motorways
Shop Surplus, Bankrupt and Slightly used.

Catalogue I / -  Post Free.
COLLECTOR’S MODELS Matchbox,  D inky ,  etc.

WAR GAME FIGURES & ACCESSORIES.
Minitanks, Hinchcliffe, etc. List S.A.E.

LEEDS, I Tel 25739

BRADFORD MODEL
RAILWAY CENTRE,

23 ALBION PLACE
(Off  Briggate).

The North’s Leading Model Railway stockists
in OO  and N gauges. Branches at Cloth Hall
Street, Huddersfield and Frizinghall, Bradford.

CARLISLE Tel:  Carlisle 23142

PALACE CYCLE STORES,
122 BOTCHERGATE,

CARLISLE.
Meccano Stockists for Airftx, Dinky, Match-

box, etc.

SCARBOROUGH
Tel: 65005

“ PAT NURSE ”
87 COLUMBUS RAVINE

SCARBOROUGH,  YORKS.
Toys and models store. Meccano spares

dealer.
Mail and telephone orders welcomed.

SCARBOROUGH
Tel:  3223

“WALKERS ”
15 ST. THOMAS STREET,

SCARBOROUGH,  YORKS.
Meccano and Dinky Toy Specialist.

Mail orders welcomed.

LEICESTER T*l: 21935

RADIO CONTROL
SUPPLIES

52 LONDON ROAD,
Ma i l  Order  Specialists.

Closed Monday.
Open unt i l  8.30 p.m. Friday.

The Showroom of the Midlands wi th  full
R/C service facilities.

HEMEL HEMPSTEAD
Tel: 53691

TAYLOR & McKENNA
203, MARLOWES------------------------ w

LONDON Tel: Regent 1

JEREMY,
16 PRINCES ARCADE,

P ICCADILLY,  LONDON,  S .W. I ,
MECCANO ACCESSORY AND

SPARE PART SPECIALIST.

KINDLY MENTION “MECCANO MAGAZINE"  WHEN REPLYING TO ADVERTISEMENTS
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yy TFORO Tei:
Watford 44222

CLEMENTS,
THE PARADE,  WATFORD.

Always a comprehensive range of  Meccano

Sets, Accessories and D inky  Toys.

STOCKTON-ON-
TEES Tel: 67616

LESLIE BROWN
95 H IGH STREET,

STOCKTON-ON-TEES,  TEESSIDE STSI8IBD
Super Toy and Model  Store. Meccano Range

and Spare Parts. Mail  Orders  welcome,

WELWYN
H.  A. BLUNT
& SONS LTD.

38 FRETHERNE ROAD,
WELWYN GARDEN C ITY ,  HERTS.

Comple te  range of model  aircraf t ,  engines
and accessories, boats, cars and rai lways.

CLASSIFIED ADVERTISEMENTS
PRIVATE:  M in imum 18 words  36p and  2p

per  word  for  each subsequent word .
TRADE:  M in imum 18 words  54p and 3p per

word for  each subsequent word .
Box numbers  count  as six words  when

costing the  adver t isement .  When  addresses
are  included these a re  chargeable a t  the
same ra te  (2p  or  3p)  pe r  W'Ord as the  re -
ma inder  o f  the  adver t i sement .  Copy  and
box  number  repl ies should be  sent  to  the
Classified Adver t i sement  Depar tment ,
MECCANO Magaz ine ,  13-35 Br idge  S t ree t ,
Hemel  Hempstead ,  Her ts .  Latest  copy date
for inser t ion in  the  August  issue, June  5 th .

Pre-War O o r  I gauge locomot ive and coaches
wanted, made by Mark i in ,  Bing, Lowke,  o r
Hornby ,  please state condi t ion and pr ice
requ i red.  Procter,  10 Church  H i l l  Patcham,
Br igh ton,  Phone 553940. T/C

Col lec tor  Urgent ly  Requires for  surpr is ingly
high prices, any unusual cast i r on  and t i n  t oy
chi ldren's money-boxes made before 1950. I
part icular ly  want  a " Footballer “ moneybox,
a “ Tommy. '*  “ Queen Victor ia,1' " W imb le -
don , ”  ” Grenad ier , ”  “ Vo lun teer , ”  " John
Bu l l , ”  Sentry ( t in )  Giant ,  C lown ,  " Hoop- la . "
” Robot  ” (aluminium), Musical Bank, etc. ,  bu t
w i l l  consider any k ind  of money-boxes, especi-
ally those w i t h  work ing  parts and mov ing
figures. Exchange also considered against o l d
toys, p re -war  Meccano, e tc .  A l l  le t ters  answered
so please w r i t e  i f  you can help.  —Haley, 5
Flushouse, Ho lmbr idge,  N r .  Holmfirth, Hud -
dersfield HD7  IQD.  H/S

Wanted .  Toy  soldiers by  Bri tains L td .  also t he i r
horse-drawn vehicles, t rucks,  tents, buildings
and airplanes. Wr i t e  E. P. D 'Andna—3410
Geary Blvd.  Suite 343, San Francisco. Cal i fornia
94118. NOPQ

Pre -War  model  trains sought by  Lowke,  Mark l in ,
Bing, etc. O o r  larger also t inp late toys.—
10 Church  H i l l .  Patcham Village, Br igh ton
553940. T /C

TRADE
His torex  Ca ta logue  available for 40p including

postage f rom H is to rex  Agents, 3 Castle Street,
Dove r .  QR

Canoes .  Glassfibre: Folding-Rigids: D.LY.  K i t s ;
Free catalogue.—Grants  Boats (MM) ,  Ramsey,
Hunt ingdon.  NQPQ

" M .M.s  ” 1916-1942. Avaf iablc/Wantcd. £40

Dinky  Aircraf t  Enthusiasts— the  1971 special
supplement co the  Dimmock-Jackson checkl ist
is now available a t  only 12p  ( including postage)
from Alan D immock ,  2Wyn te r  Road, B i t t e rnc ,
Southampton SOI 5NY .  Q

FOR SALE—  PRIVATE
Meccano  Magaz ines—1961. 1963, 1965, 1966

complete:  1967 January t o  July inclusive, also
1962 less January and February, 1964 loss
December. Offers ? No r th ,  Hughes Parry
Hal l ,  Ca r tw r i gh t  Gardens, London,  W.C . I ,  Q

Dinky ,  Matchbox ,  Buses, Planes, Mi l i tar ia ,
Yesteryear Spot-On, Corg i ,  Budgie. Benbros
Husky.—S.A.E. l is t .  McLaren, 36 Windso r
Avenue, Falkirk,  St i r l ingshire, Scotland. Q

Offers Wanted .  60 D inky  Toys assorted. Early
numbers, some need renovat ion.  M r .  E. Davey,
Box  No .  54. Q

Out f i t  No .  10 plus many extras. Most ly  red
and green E 15 R motor ,  T I5  t ransformer.
Phone after 6.30 p .m .  01-733 0442. Q

Meccano  Nos .  3 ,  3A  and  5 (about 1948). Offers
to :  Mor r is ,  c/o El l io t t ,  22  Wes t  Saville Terrace,
Edinburgh. Q

M.M. ’s  October  1955-May 1962, five missing.
Excellent condi t ion.  Walmesley. I V ic tor ia
Terrace, Lostock Halt, Preston, Lancs, Q

Mamod Trac t ion  Engine and tw in  cyl inder
engine for sale, £4.50 each. Very good con-
d i t ion .—Fielder, The  Orchard ,  Ashington,
Sussex. Q

135 pre  1950 Dinky  Toys ,  major i ty  m in t ,  S.A.E,
for l is t .  McLusky, 56 Parklands, Woccon-
under-Edge, Glos.  Q

WANTED
Requ i red .  D inkys  Nos.  436-—Atlas Copco Com-

pressor l o r r y .  010— Road Maintenance
Personnel. Good condi t ion.  Enquir ies; P. $ ,
Wi l l iams,  38 Crompton 's  Lane, L iverpool ,  IS.  Q

Meccano  magazines 1916-1923. Professionally
bound  preferred.  Up  to  £4 paid for really good
and complete individual nos. J t o  8, 10 t o  12,
14, 17. 20, 35. Obsolete parts: 2 n ickel  placed
non  rusted no r  stained Nos.  9SB, 5 Nos.  S7A, up
to  twe lve  each. Nos.  66 and 67, 2 each Nos .  141
and 156—Thank you  i n  advance for w r i t i ng
stat ing condi t ion and pr ice requi red (sor ry  no
offers) t o :  C .  R. Michaux.  30 Avenue Kre ig ,
CH-  1208 Geneve. Switzerland. PQ

Meccano  magazines  p r i o r  1946 and any obsolete
Meccano l i te ra ture .  Also French M .M.  Leonard,
10 0d  Met tewte .  Brussels, Belgium. PQR

(min imum) offered fo r  complete set. Lambert ,
60 Salhouse Road, Rackheath, No rw i ch .

P/Q/R/S/T
GENERAL

Free  G i f t  t o  new applicants when requesting
my  discount approvals.—A.  Renner, A.D.P.S.,
57 Warw ick  Road, Beaconsfield, Bucks. L /W

LABORATORY EQUIPMENT FAYSTAMPS
Postage Stamps of Australia,
New Zealand, Niue, Papua-
New Guinea, Tokelau, etc.
Selections on 10 days’ approval,

10% Discounts.
Prompt Personal Attention.

FAYSTAMPS
5, CLOVERS COTTAGES,
FAYGATE,  HORSHAM,

SUSSEX.

Whethe r  you  need to  replace chemicals o r
apparatus i n  a Chemis t ry  Set, o r  wish to
set up  a complete Home  Laboratory,  you
w i l l  f ind all you requ i re  i n  t he  A .  N .  Beck &
Sons Scientific 1971 pr ice l is t .  Every i t em is
as supplied co Schools and to Professional
Laboratories, bu t  we  are able to offer over
100 chemicals i n  smaller sizes fo r  home use.
Come to ou r  shop and see the  large range of
equipment,  o r  send a stamped, addressed
envelope for a copy of  ou r  l i s t .  Many ex t ra
i tems are on  show a t  ou r  shop, wh ich cannot

be l isted

A.  N .  BECK & SONS SCIENT IF IC ,
147 H igh  Road,  London ,  N I5  6DQ.

Telephone: 01-800 7342.

EVERYTHING

MECCANO
THE ENTHUSIASTS SHOP

FULL SPARE PART SERVICE
Mail Order a pleasure

Overseas orders  sent  purchase tax free
Shortly; E15R : Austral ian replica parts
M.  W.  MODELS.  165 READING ROAD

HENLEY-ON-THAMES, 0X0N RG9 I DP
Tel* (049 12) 3342 E.C. Wednesday

MODEL SHOP OWNERS

Use our Model Shop Directory
Write to Meccano Advertisement Offices: 13/35 Bridge Street,

MODEL AND ALLIED PUBLICATIONS LTD. Hemel Hempstead, Herts.

KINDLY MENTION "MECCANO MAGAZINE"  WHEN REPLYING TO ADVERTISEMENTS
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Wind Trainer

£10.95

Two beautiful ready-to-fly control liners,
one in gorgeous red and white t r im,  the
other in an all-over gleaming silver finish.

fmost unbreakable ! Rubber band
sembly allows parts to separate on impact
without breakage.

Stable flight
most inexperienced pilot c n

fly wi th these models.

stable that

Versai can
plane

Unbreakable
propeller — i
action landing gear
with wheel spats.

nylon
cushion*

£9.95
g 12?' wingspan.
t" fuselage.

most comprehensive
Manual is includedInstruction

control line and handle.

Powered by
cCOY .049

Gostnic Wind
Trainer JQ

Printed in Great Britain by ELECTRICAL PRESS LTD., Maidenhead, Berks., for the Proprietors, MODEL & ALLIED PUBLICATIONS
LTD., B/35 Bridge Street, Kernel Hempstead, Hens.  Published by the ARGUS PRESS Ln>., 12/18 Paul Street, London, E.C.2,

io whom all trade enquiries should be addressed. Registered for transmission by Magazine Post to Canada.
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Powerful VW  Porsche
Sports Car Model No. 208

2 -sealer
Opening doors
Opening bonnet
revealing luggage
compartment
Moulded seats,
steering wheel and
window

WITH

RED ARROW

—

Single Decker Bus
with button-operated beli

x A x Model No. 283 leaders go  for
DINKY . '

TOYS (AjUi★ Automatic opening doors
★ Moulded seats, steering wheel and windows
★ Set of road sign transfers inside

Colour of models may differ from illustrations the tough, action-packed models
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